PAJIb® BUWHC

MaTeMaTMka yHNpaBJIEHMS KaIuUTaJIOM
MeTonrl aHamm3a PHUCKAa OJIS TPEMOEPOB M HOPTQEJIbHBIX
MeHEeIXepPOB

OrsiaBiieHUE

I[locese e
BeBegnenmue

O030p KHUIU

HekoTopele pacrHpOCTpPaHEeHHEE JIOXHBE KOHLENLUM
CueHapuM M CcTpaTerusa XyOuero cjydas

CucremMa MaTeMaTUUECKUX OOO3HaAUEeHUUN
CMHTEeTHMUYECKME KOHCTPYKUMUM B BTOM KHUTE

OnTMMaJIbHOE KOJIMUEeCTBO IOJIid TOPI'ORBRJIM ¥ OIITVIMAJIBHOE
f

I'nmaBa 1 SMnomMpuueckKkme MeTOXLE!

Kakom poJjiey cyeTa TOpPIroBaTh?

OCHOBHEBIE KOHLEILMNA

CepuIMHBI TEeCT

Koppenaumua

OOBIUHEIE OLIMOKM B OTHOIWEHUM SBaABUCUMOCTU
MaTeMaTrnueCcKoe OXUIaHUE

PeHBEeCTUPOBATL TOPIOBEE NPUOBJIM WM HET
lI3MepeHMe CTEeleHUM NPUTOOHOCTU CUCTEMBl OJIS
PEMHBECTUPOBAHMUSA IOCPEICTBOM CPEIOHETIO
TEeOMETPUUECKOT O

Kak Jjydue BCeIO PEMHBECTUPOBATH

TOproBJyId ONTUMAJIBHOM QUKCUPOBAHHOM IOJIEN
dopmy el Kesnm

[ITock onTmMMalibHOTO f C I[IOMOIBI CPpedHETO
TeoOMeTPUUECKOT'O

CpenHd4d TeoMeTpuuecKasd chejika

[loueMy HeOOXOIMMO 3HaThb OINTHMMAaJIbHOe f Bamenm
CUCTEMEI

HackoOJbKO MOXET OBITbL CEepbe3€H MNPOUIPHII
CoBpeMeHHasa Teopuda noprodessa

Monmesir MapxoBulia



CTpaTermsa CpelHeI'0 I'eOMeTPUUEeCKOTo noprdessa
ExenHeBHBIE MNPOLENYPEH

P MCIOJIb30BaAHMM OITHMMAJIbHEIX MTOopTbhesien

CyMMa BeCOB cucTeM B noptToesie, nperwvmanmad 100%
Kak pazbpoc pel3yjabTaTOB 3aTpalMBaeT I'€eOMeTpUUeCKUN
pocCT

dyHIaMeHTAJIbHOE YpPaBHEHME TOPITOBJMU

T'naea 2
XapakTepuCTUKM TOPI'OBAM (MKCHUMPOBAHHOM NOJIEN
M TIOJIeBHEIe MeTOIH!

OnTmMarsibHOoe [ @OJid HauMHAKRIMX TPEWJIepOoB

C HeOOoJbUIMMM KaluTajJlaMU

[Iopor IeoMeTPpUUECKOUM TOPITOBJIU

OOoMH KOMOMHMPOBAHHBIM IEHEXHEI CUeT

[1I0 CPaBHEHMI C OTHOEJIbHEIMM IIEeHEeXHEMM CcueTaMU
PaccMaTpuBaTe KaxXOyln UIPY Kak OECKOHEUYHO
[IOBTOPANILYIOC S

[lToTepsa 20QPEeKTUBHOCTM IIPM ONHOBPEMEHHEIX CTaBKax
VI TOPIT'OBJIEe IOopToheseM

Bpemsa, HeobOxomomMoe IOJid OOCTWXKEHMA OIIpeleJIEeHHOU
e,

1 npobjieMa npotHoro f

CpaBHEeHME TOPITOBEIX CUCTEM

CammkoM OOoJibllad UyBCTBUTEJIBHOCTL K BeJIMUMHE
HamOOoJIbWeI'O IPpOoMIPhIla

[lpyBemeHMe ONTMMAJILHOTO [ K TeKylMM LieHaM
YCcpenHeHMe LEeHB [IPpM [IOKYIKe M IIpolaxe aKUUM
3aKOHB apKCMHYyCa M CJydyamHoe OJyXIaHue

Bpemsa, NOpoBemeHHOE B IIPOUIPHILE

I'naBa 3
[lapaMeTpHuueckoe onrmMansHoe f
IpM HOPMaJIbHOM pacHnpenelyieHuMn

OCHOBEL paclpelejiIeHUM BepPOSTHOCTU
BenmumHLl, OINMCHBAaIME paclpenesyieHnd
MoOMeHTEl paclpenesjieHnd

HopMmaslbHOEe pacrnpenejieHue
[leHTpaJsibHasa INpenejyibHasa TeopeMa
PaboTa C HOPMAJILHEIM pPaclpenelIieHMEM
HopMasibHEIE BEPOATHOCTU



[Iocyiengyoume NPOM3BOIOHEIE HOPMAaJIbHOI'O paclpelesieHUd
JlorapudpMmMueCcKy HOPMaJIbHOE paclpenejieHue
[lapaMeTpuueckoe ONTUMaJibHOe T

PacrnpegnesieHre TOPI'OBEIX IIPpUOBIIEM M YOBRITKOB (P&L)
[ITock onTmuMaJIbHOTO f IO HOPMaJIbHOMY paclpelesieHUI
AJITOpPUTM pacueTa

T'nmaBa4 [lapaMeTpuuyeckmMe MEeTOXIH IJIT APYI'MX
pacnpeneneHnn

TecT Kommoroposa-CmupHOBaA (K-C)

Co3maHMe XapaKTepUCTUUEeCKOM OGYHKUMM paclpelelieHUS
[loonroHka napaMeTpoOB paclpenesyieHud

llcnnosib30BaHMe napaMeTpoB IOJId [NOMCKAa ONTMMaljibHOTO I
[lpoBemeHMEe TEeCTOB «UYTO EeCJIM»

[lpyBeneHme f K TeKyWMM LieHaM

OnTmMasibHOe f mjiga mpyrux pacrnpenejyieHUM

I HacCTpaMBaeMbBIX KPUBBIX

[ImaHMpOBaHMe CLeHapusa

[Tovck onTMManibHOTO f IO AYEMCTHIM IOaHHBEM

Kakoe ontumMmasbHoOe f Jsyume?

I'maBa 5

BBeneHme B MeTOns YHNpPAaBJIEHUSI KaIMTAaJIOM

C MCIOJILBOBAaHMEM [lapaMeTpMYecKOoI'o Iomgxona
Opy ONHOBPEMEHHOM TOPI'OBJIE

[I0 HECKOJIBKMM I10BMIIMSM

PacueT BOJaTUIBLHOCTU

BaHKpOTCTBO, PUCK UM PEaJIbHOCTb

Momesi LeHOoODOpas30BaHMA OILUMOHOB

Momenb LeHOOOpas30OBaHUSA €BPOIEVCKMX OIILVMOHOB
IJId BCeX paclpenejyieHUum

OOVMHOYHAaA OJIMHHAA [O3MLUMA I[I0 OINLUMOHY UM OITMMAaJIbHOE
f

OOMHOYHAad KOPOTKasd MNO3ULUMS 10 OINLMOHY
OOVMHOYHAaA NO3MULUMA IO 0a30BOMY MHCTPYMEHTY
TOPTOBJIA IO HECKOJIBKMM IIO3UMLIMAM [IPUM HAJIUUUU
[IPUUYMHHOW CBA3U

TOPTOBJIA IO HECKOJIBKMM [NO3ULMUAM IpY HaJIM4duu
CJIYyJ4alMHOM CBSA3U

I'maBa 6
KoppensiuMoHHEIE CBSABU



¥ BHBeJeHMe 30DeKTMBHOM I'PAHMIIEI

OnpenesieHre npob6JeMs!

PemleHre cCHUCTeM JIMHEVHBIX YyPaBHEHUM C MCIIOJIb30BAHUEM
MaTPUL-CTPOK

JlHTepHnpeTaumua pes3yJIbETaTOB

lnaBa7 T'eoMeTpuss noprdernen

JIMHMM PHIHKAa KaluTaJjla

T'eomeTprueckasa sddpexkTMBHaAA I'paHMULA
HeorpaHmueHHEIEe nOpTOe N

OnTmMmasibHOe f M onTMMaJIbHEIE MOPTOesin

[ITopor IeoMeTPUUECKOM TOPIOBJM IJid HopTdesen
[looBeneHMe MTOTOB

I'nmaBa 8 YnpaBJjeHMe PHUCKOM

PasmMelnleHre aKTUBOB

[lepepasmMelnleHre: UeTEpe MeTOooa

3aueM IepepasMemarTs?

CTpaxoBaHMe HOPTOesIS—deTBEPTHEM METOI
[epepas3sMelleH1 A

HeobOxommmMele 3aJIOTOBEIE CpPenCTBa
PoTauma pPEHKOB

PesmomMme

HeCckoOJIbKO CJIOB O TOPTOBJIE aKLMAMU
SaKJIIOUNTEJIBHEM KOMMEHTAPUN

I[locBsenne

BjlaronpmMATHEM  OpMEeM  KHUTY  «POpMyJIEl  yHOpaBJIEHMUS
noprgesieM» TMPEBBEICUII MOM CcaMble OoJibliMe OXMOaHMA. S
Hamnmcagl ee, YTOOEl  IIONYJIAPU3UPOBATH KOHLIETILIVIO
ONTUMAaJIbHOTO f 121 OO BACHUTH Uy TaTesaM ee
B3aMMOCBA3b C Teopuemn noprbensd.

Kumura «QopMyJiel yHpaBJIEHMS I[IOopTesieM» IIPpUHEeCJla MHe
MHOT'O IOpy3el, KpoMe TOTO, IJIid MEHA CTajl CoPIPpM30M
OT'POMHEBIN MHTEepecC uyTaTesen K MaTeMaTUue CKUM
MeTOomaM YyHOpaBJIEHMSA KalMuTaJIoOM. Bce 5TO [DOCIYyXMIIO
[IPUMUMHOM IIOSBJIEHMSA KHUIYM, KOTOPYK BBl IOEPXUTE B
pykax. A mMHOTMM O004a3aH Kapiy Bebepy, YsHou I'pay u



opyrmM B KoMmmoaHum John Wiley&Sons, KTO ONpenmoCTaBUII
MHe cBobony IeMCTBUM, HeOoOXoIMMYI IJId HallMcaHMd
5TOM KHUTMU . EcTb MHOTO
OIpYyI'MxX JiIonem, C KeM S TaK WIM MHauye obmwajicd, KTO
cmeJjiajl CBOM  BKJIaH, [IOMOI' MHE WM I[IOBJMSAJ Ha
MaTepuasg B 53ToM KHure. Cpemnm Hux djgopeHc Bo-6ek,
Xpro Bypacca, Ixo Bpmuctop, CamMmMoH [Is3BUC, Puuapn
damepcToyH, dpen I'em (C HMM MHe IIOBEe3JIO nopaboTaThb
HeKOTOpoe BpeMsa), MoHmka MsucoH, I'opnmoH Hukoje u
Mamk Ilackaysi. MHe Takxe XxodeTcsda [0o0JaromapuTh
dpsHAa BapTinerTa ns KOMIlaHUMU G&H Soho, ub 4
MacTepckasa paboTa npeBpaTuila MO IT'Opy XaoTUUeCKUX
noey ¥ DBHTYy3Mas3Ma B BaKOHUEHHEN I[IPOOYKT, KOTOPHM
BEL HOEpXUTe B CBOMX pPyKax. IIpMBeOeHHBI  CIMUCOK
naJIeKko He IIOJIHBIM, TaK KakK eCThb M MHOTMe »OpyIrue,
KTO TaK WM MHAadYe IIOMOI' MHe. JOTa KHMUI'a IIOJIHOCTBI
ycToummiia MeHd, M 9 OyMaln, 4YTO OHa OyIeT IOCJEeOHEN.
YuuTelBasg 5TO, MHe OB XOTEeJIOCh IIOCBATUTHL €€ TPpeM
JII0OSM, KOTOPBIE OKasl3aJiM HamboJibllee BJIMAHME Ha MEHS:
PemxuHe, MOeM MaMe, 3a TO, 4YTO Hayudujla MEHH BECOKO
LIEeHUTbL XMBOe BooOpaxeHue; Jappu, MoeMy OTILY, 3a
TO, YTO OH B PaHHEeM BO3pacTe HayuduJl MeHS «UI'paTb»
C 4mcyiamy; ApJMH, MOEM XeHe, I[IapTHepy " JydlleMy
opyry 32Ta KHMI'a I[OoCBdllaeTcd BaM TpouMM. Baue
BJIMSHME BUIOHO BO BCEW KHUTE.

BBeneHue

O630p KHUIM

B [IepPBOM npenjJoXeHUN npoJiora KHUI'U «KDOPMYJIBL
yIpaBJieHsa T[nopToesiemM», INPelplCTOPUM 3TOW KHUTU, 4

Hanmcasl, 4dTO OHa NOCBALIEHA MaTeMaTude CKMM
MHCTPYMEHTaM. 3JTa KHUT'a — O MEeXaHu3Max.
Mer BO3bMEM MHCTPYMEHTEI n [IOCTPOMM boJiee

YCOBEPIIEHCTBOBAHHEIE, 0OO0JiIee MOIHBIE MHCTPYMEHTHE —
MEeXaHM3MEI, TI'Ie Lejioe ©OoJblle, dYeM CyMMa dYacTeM, U
[IOIBITAEMCS  IIOHATH YCTPOMCTBO DBTUX  MEeXaHU3MOB,
VHa4yYe OHM OwvuiM OBl IIPOCTO «KUEPHBIMM SlKaMu» . I[lpu
5TOM MBI BO3IEPXMMCS OT HOeTaJIbHOT'O pPaCCMOTPEeHUS
BCeX TaK WM MHAUe CBA3aHHBEIX TeM (UTo cnejiajio Ow



5Ty KHUI'Y HEBO3MOXHOM) . Hanpmumep, paccyxXIieHue O
TOM, KakK I[IOCTPOMUTb PEaKTMBHEY IOBUI'aTEeJIb, MOXET
OBITb IIOBOJILHO [IOOPOOHEIM Ces HeOoOXOOVMMOCTHU
npenonmaBsaTb BaM XMMMKO, UYTOOB 3HATL, Kak paboTraer
PeaKTMBHOE TOILIMBO. TO Xe& MOXHO CKa3aTb M 00 3Toun
KHMUTEe, KOTOopasd IOJIHOCTBK I[oJjlaraeTcsa Ha MHOIHMe

obJjlacTH, OCODEHHO CTATUCTUKY, u 3aTparmMeaeT
BEIUMCJIMTEJIbHEIE MeTOIOEl. S He I[BETakncCh [IpernogaBaTh
MaTeMaTuKy, KpoMe HeobxXxoOmMMOoT O oJis [IOHVMMAHUS

TekcTa. OOHAKO 4 TIIONBEITAJICA HaluMcaThb KHUTY TaKuUM
obpasoM, UTO €CJM BH S3HAaEeTEe BHUMCIIMUTEJIbHEIE MeTOIE
(MM CcTaTMCTUKY), TO »OJId BacC OHa OyIeT IIOJIHOCTBIO
TIOHATHA, a €eCJiM BB He 3HaeTe BTUM IOUCLUMUIIJIMHE, TO
OymeT HeOoJblIasg, ecam OynmeT BoOOuUEe, IIOTepd CMBECIA,
M BEL BCE elle CMOXeTe MCIOJb30BaTh UM [IOHMMATH (B
OoJiblIel YacTM) MaTepualjl, PacCKpEBaeMbl B KHUre, 0es
Oy TUMBEIX T[OTEPH .

Bpewmsa oT BpPEMEHU B CTaTUCTUKE MCIIOJIb3YITCH
olpeneJIeHHBEe MaTeMaTuueckre OQOyHKUMM. ITM OQyHKUMUM,
HanpuMmep, ramMMa-QyHKLUMM ¥ HEIOJIHBle TI'aMMa-QyHKLUM,
a Takxe ©OeTa M HENoJHee OeTa-QyHKLMM, J4acTo
Has3bBaKnTCH byHKUIMAMU MaTeMaTUUYeCKOUN 128128471 "
HaxXxoOaTCHd 3a I'PaHMllaMM pacCMaTpMBaAEeMOI'O MaTepuasa.
PackpelTMe MX OO IJIYyOMHEL HaXOoOMUTCH BHe 0030pa
IaHHOM KHMI'M, M »OaxXe »HaJJeKOo OT ee HalpaBJIeHUd.
[IloMHMTE, dYTO DBTa KHUT'a 00 yIOpaBJIEHUM CUeTaMMu
TpennepoB, a He MaTeMaTudeckasa oOousmuka. HOig Tex,
KTO IEMNCTBUTEJIBHO XOUEeT 3BHAaThb «XVMUIO PEeaKTUMBHOTIO
TONIJIMBA», A Openjlaral KHUTY «UMCJIOBBEE pPEeLEeNTED
(Numerical Recilipes), Ha KOTOPYK €CTb CCHJIKA B
pasneisyie PEeKOMEHIOBAHHOM JIMTepaTypbl. A OONBEITAJICH
OCBETUTL MaTeprajsl HaCTOJIbKO IJIyOOKO, HAaCKOJIBbKO
BO3MOXHO YUMTEIBAS, UYTO BBl He 0043aTeJIbHO ITOJDKHEL
3HATh BEIUMCJIMTEJIb HEIE ME T OBl VI byHKLIUM
MaTeMaTUudeCKOM brsuky, UTOOEL OBITB XOopoumM
TPEeMOeproM WM YIOPABJSOIMM IOeHbI'aMM. Moe MHeHU e
TAaKOBO: Mexny yMOM M 3apabaTelBaAHMEM IeHeI Ha
PBEIHKAX HEeT TNOIPpAMOM SaBUCHMMOCTM. OTMM G He X0ouy
CkasaTb, UYTO UYeM IJlyllee BB fBJIS€eTeCb, TEM BHIIE
BallM WAaHCE Ha YCIEeX B TOPIOBJe. A mMMen B BUIOY, UYTO
OOVH TOJIBKO yM ABJIAETCH OUEeHb HeOOJIbIION
COCTaBJIAKUEN B YPaBHEHUH, KOoTOopoe onpenesigeT



Xopoumero Tpewnjlepa. B OTHOWEHMM TOI'O, UYTO Xe IO

MOeMy MHEHMIO IejlaeT XOopolWlero  Tpewniepa, MOT'Y
CKa3aTh, YTO 3TO MeHTaJIbHadg MMPOUYHOCTE u
OVCLMUIIIIMHA, KOTOPEIE  HAMHOTO  IepeBemrBanT  YM.

Kaxnell yCIHeWHEY Tpengep, KOoToporo 4 Korga-Jjmobo
BCTpeUaJyl MJIM O KOTOPOM CJBllaJl, MMeJI, I[10 KpauHel
Mepe. OIOVH OIIBIT OT'POMHOTI'O yOEITKA . ObuwmmM
3HaMeHaTeJIeM, XapaKTepUuCTUKOM, KOTOpasd OTIOeJIgeT
Xopomero Tpeugepa OT OCTaJIbHBEIX, SABJSeTCHd TO, UTO
XOopoun Tpenmep IHnogHMMaeT @ TeJIeQOHHYK TPYyOKYy U
pasMemaeT oprep, Korga CUTyalusd HaAXOOMTCS B CaMOM
MPAUYHOM COCTOSHUMM. IJOTO TpebyeT OT UeJIOBEKA HAMHOTO
OoJible, JyeM MOXET IOaTb SHAHME  BBUMCIIMTEJIbHBX
METOIOB WM CTaTUCTUKM. OIOHMM CJIOBOM, S HaOMcag
5Ty KHUIY, UYTOOBE €€ MCHIOJb30BallM TPeUuIeps Ha
peaJyibHEIX PBIHKaAx. S He akajgeMuk. Mom MHTepec B
pPeaJIbHOM MCIOJIb30BAHUM, M OH IIPEBHIIE aKaleMUdeCKOU
BEICOTHI . Bojee ToOTO, 4 TONBITAJICA TPeIoCTaBUTH
OoJsibiie ©Oasz0BOM  MHOOPMaLUMM, ueM TpebyeTcd 04
KHUITYM, B HaIlexie, UYTO uMTaTeslb OyIeT MCCJIedOoBaThb
KOHLENUMM TITJIyOxe, dYeM »HBTO crmejajad g. MeHsa Bcerga
VHTPUITOBAJIa apXMUTEeKTypa MY3HKM, Teopusa My3BKM. MHe
HPaBMUTCH 4YMTATh M Yy3HaBaThb O HeM, OIJHAKO S He
MY 3BIKAHT . Ehifele)s OBITH MY 3BIKAHTOM, HYXHa
olnpeneJyieHHad OVMCLUUIIJIVHA, uero HEe  MOXeT IaTh
IpOCTOE IIOHMMAaHME OCHOB MYy3HKAJBHOM TeopumM. To xe
MOXHO CKasaThb IIPO TOPIORJKL. YIpaBJIeHME LOEeHbI'aMu
MOXeT OBITh B KOPHE 3OpaBOM TOPI'OBOM IPOI'PaMMOM, HO
[IpoCTOEe IIOHMMAaHMe YyIpaBJIEHMA JIEeHbI'aMM He CheJjlaeT
3 BaC YCIEWHOT'O Tpeypmepa. JTa KHUIa O MYy3BKaJIbHOU
TEOPUM, a HEe MHCTPYKLUMA UMI'PB HAa MHCTpyMeHTe. OHa
He O nobenme Han PBHHKaMM, M BB He HaUJeTe B HEW HU
OOHOT'O LIEHOBOTO TIpaduka. STa KHMI'a IIOCBHALleHAa
MaTEMATUUECKMM KOHLENUMAM M OeJlaeT BaXHHBM WAl OT
TEOpPUM K  IIPpakxKTHUKe, HO OHa He HaIeJuT BaC
CIIOCODHOCTBIO [IEPEHOCUTD SMOLIMOHAJIbHYI ©oJib,
KOTOPYK TOPIOBJIA HeM30exHO pulacja njid Bac. ITa
KHMT'a He HgBJIIeTCd TIPOIOOJIDKEHMEM KHUTU «DPOPMYJIE
yhopaBJyieHUsa nopToesiem». HaobopoT, kKHUra «OOpPMYyJIBE
yIOpaBJIeHMA nopToheseM» 3ajioxmiia  OCHOBY IJIS TeM,
PaCKpPEIBAEMBEIX 3JeCb. JTa KHMUI'a IJIyOXe U CepbesHee
npeneigyumev. g Tex, KTO He UMTajl KHUT'Yy <«OOpMyJiB



yIpaBJjeHMsa rmnopTohesieM», TJlaBa 1 pPacKpoeT OCHOBHHE

ee KOHLEeNuUMM. BriwowueHMe 5STMX KOHLENUMM »OejlaeT
KHUTY, KOTOPYK BB IepXuUTe B pPykKax, HEe3aBUCUMOM OT
MOey Ipefelnyliel KHurm. MHOTMe uOoer, pPacCKpPBITHE
30ecChb, yxe [IPVMMEHSITCHA Ha IpaKTUKe
npodPeCcCrMoHaJNbHEIMM  YIPaBIARIMMM KanouTajioM. OOHAKO
nneu, KOTOPEE PaclIpOCTPaHEHE] cpenu
npodPeccrMoHaJIbHEIX  YHNPaBJALINMX  KaluTaJioM, OOBIUHO
HEeIIOCTYIIHE YaCTHEIM MHBECTOPAaM. Tak Kak 3Iechb
3aMellaHbel OeHbIM, TO BCe CTapalnTcda OepxXaThb B TalHe
Me TOIEL yIIpaBJIeHUA rnnoproesieM. [Tonck TaKoOu
MHbopMaumMMy — DBTO KakK IIONBTKa HauTM MHOopMauumio OO
aTOMHEIX tomMbax. S kpamnHe [IPpM3HATEJIEH  MHOI'MM

OubsmoTeKapsaM, KOTOPBE IIOMOIJIM MHEe paszofbpaTbCa B
OeCunMcCJieHHEX JIabMpMHTAaX OPOOEeCCHMOHAJIBHEIX XYyPHAJIOB
VM 3aloJIHUTh nOpobeJiel, UYTOOBl CO3OaThk HBTY KHUTY.
UTOOBEl MCIOJB30BAThb  MHCTPYMEHTEH, KOTOpPEIE 3OecCh
OIIMCEIBAKTCHA, He o0043aTesIbHO IIPUMEHAThH MEeXaHUUECKYI
OOBEKTUBHYK TOPITOBYI cucremMy. HpyI'mMuM CJOBaMu,
TOT, KTO, HalIPMMEP, MCIOJIb3yeT BOJIHE JJIJIMOTTa OJIS
IPUHATUSA TOPITOBEIX PeEIeHUM, TaKxXe MOXeT IIPUMEHSTH
onTmMaJibHOe f£. OODHaAkKO MeTOnsl, OIMCAHHBEE B DTOU
KHUT'e, KAaK UM Te, KOTOPBE OCBElEeHH B KHUTe «KDopMyJibl
yIopapJieHUd HopTdersieM», TpeOylnT, UYTOOB CyMMa BallUX
CTaBOK OblJla TIOJIOXMTEJIbHEIM pPel3yJbTaToOM. JpyImMu
cJoBaMy, STU MEeTOIOe JalyT BaM MHOI'Oe€, HO OHU

He cCcIOeJjlanT uyna. ['paMOTHOe yIpaBJieHMe IeHbI'aMM He
npeBpaTmT BaliM YOBITKM B OPUOBJIM. BB M3HAUYAJBHO
IOOJIKHEl MMETH BBIMI'PHIIHBIN IOOXOIH .

BoJIbUIMHCTBO  METOIOB, paccMaTpMBaEeMEIX B DTOM
KHUTe, 500eKTUBHEL [IPUM IOOJITOCPOUYHEIX CTpaTermax. Ha
NPOTAXEHMM BCE€M KHUIM BH 0OyIeTe BCTpedYaThb TEPMUH
KACUMIITOTUUECKMIM CMBICJI», UTO O3HAayYaeT BO3MOXHHM
pe3yabTaT dYero-Jambo, OCYUWEeCTBJIEHHOTO OeCKOHeUHOoe
UMCJIO ras, Korma BEPOATHOCTbD npmnbamxaeTcHd K
OIPENEeJIEHHOCTHU IIPU YBEeJIMUEHUM KOJIMUeCTBa IIONBITOK.
IpyrvMy CJiOBaMy, 4YTO—TO, B UYeM Mbl MOXEeM OBITh I1OUTHU
YBEPEeHEl C TedeHMeM BpeMeHM. CMBICJI STOT'O BHpPAXEHUS
COOEPXUTCH B MATEMATUUECKOM TEPMMHE «ACHMIITOTAaA»,
KOTOopasa 4gBJSeTCd NOPpAMOM M OT'PaHMUMBAaET KPUBYD
JIVMHVUIO B TOM  I[IOHMMAaHMUU, UTO PAacCCTOdHME  MEeXny
OBUTAENCS TOUKOM KPUBOM " IpAMOM JIMHMEN



npmubamxaeTcd K HYJIIO, KOoI'la Todka yIaJjideTcda Ha
ODeCKOHeUHOe pacCTOAHME OT Hauvajla KOOpIOMHAT.

ToproBiyida HMKOT'Ia He Oblla JEerKMM 3aHarmeM. Kornma
TPpeNIepr M3ydamnT 3TU KOHLIeNumn, TO 4acTo
npmuobperanT JIOXHOE UYyBCTBO CUJIEL. bl T'OBOPI
«JIOXKHOE», TaK KaK CKJlaOelBaeTCcda BlledaTJieHue, OyOTo
4yTOo-JIMOO, YTO OUEeHb TPYyIOHO CIOeJjlaThb, Ha CaMOM Jeje
OUeHb JIeT'KO, €CJM IIOHATE MeXaHMKy Inpouecca. Korma
BEH OyImeTe 4UuMTaTb BTY KHUIY, I[IOMHUTE, UYTO B HEU HEeT
HMYYero, YTO MOXeT CIOeJlaTh BacC JIydllMM TpPeunepouM,
HYYEeTO, UYTO MOXEeT VYJIydllMTh Ball GakToOp BpPEeMEHU
BXOIa Ha PHHOK M BHEHXOHDa C Hero, HMYEro, UTo
YIIy4dliT Ball TOPI'OBHIM BHOOP. IOTU TPYLOHEE 3amadl Tak
M OCTaHyTCd TPYOHBEMM, Jaxe I[0CJe TOoI'0, KaK BEH
npoureTe M IIOVMEeTe 3Ty KHUTY.

[Tocre M3OaHUA KHUT'U «DPOPMYJIBEL yIIpaBJIEHUA
noprbesieM» MeHdA He pas chpaumrsaiy, rouemMy 4
pemnsica ee  HalMcaThb. OOBIUHEIM aPI'yMEHT IIPOTUB
TaKOI'O wWmara COCTOMT B TOM, UYTO PBHHOK — 3TO
KOHKYPEHTHAad apeHa, ¥ KOoI'ga BH OIMIleTe KHUTY, 3TO
QHAJIOTMYHO TOMY, UYTO BH »OeJauTechb MHOOpMaLUMeN CO
CBOVIMM IIPOTUBHUKAMU.

Majio KTO NpencTarJigeT, HACKOJBbBKO OOWMPHE CEeT'ONHSA
PBEIHKM. [la, PBHKM — 3TO MIpa, I'Je LOEeHbBIM I[IepexXOonAaT
OT OIOHOTO YydYaCTHMKA kK JQgpyromMy. Ho B cuiny ux
OI'POMHOI'O pasMepa, BE, UMTaTEJb, HEe 4dBJIdeTeCb MOUM
COIIEPHMKOM.

Uame BCero 4 caM UM HABJIAKCH CBOMM IJIABHBIM BpPaI'OM.
OTO BEPHO HE TOJBKO B OTHOIWEHMM MOEeM TOPTOBJM HAa
PEIHKax, HO M BOOOWe B XU3HU. J[IpyTme Tpelnepel He
IpenCcTaBJIglnT MHe TaKoM YyI'PO3b, KAaKYKn [IPeOCTaBJIAKR
nna ceba 4 caM. A He 1OymMan, YTO OOMHOK B B3TOM, U
rnojlararpn, d4YTo OOJIBUIMHCTBO TpPEeMIepoB COIJlacATCHad CO
MHOM. B cepemmHe 1980-x 10»mOB, KOT'Ia KOMIBKTEP
CTajl OCHOBHEIM MHCTPYMEHTOM TpEeNOepoB, [IOABUIJIOCH
OoJiblIOEe  KOJMUYECTBO  TOPITOBHIX IpoI'paMmM, KOTOPEIE
OTKPHIBAJIM I[O3MLUMI I[IO CTOI-OpIOepy, ™" pasMeleHue
5TUX CTOII-OPLEPOB  YacCTO 3aBUCEJIO oT TeKyllen

BOJIATMJILHOCTM  Ha  JAaHHOM  PHHKE. 9T  CUCTEMH
HEeKoTOpoe BpeMmsa paboTanmM OpekpacHo. 3arem,* K
KOHLY  IecaTuieTusd, TaKMe  BUIOBI ~CUCTEM  I[I0UTU

rnepecTrajnm NCIIOJIB30OBAThE. B JIydqueM Clly4dae OHM



[IPMHOCUJIIM TOJIBKO MaJIyl IOOJII0 NPpUOBLIEN, 10 CPaBHEHUI
C HECKOJIBKVMMM I'OJaMM paHee. BOJBUMHCTBO TPEeMIepoR,
IPVMMEHSBIIMX BTUM CUCTEMEl, BIOCJEICTBUM IIepecTalit MX
MCIIOJIb30BAaTh, 3a49BJiad, yTo «pas3 BCE VMU
[IOJIB3YITCSH, TO KakK OHM MOI'YyT paboTaTb?» .

BOJBUIMHCTBO STUX CUCTEM [IPUMEHAJIM Ha  PHHKE
bbOUEPCOB Ha Kas3HadelCKue obNIMITalumun. IHapanTe
PacCCMOTPMM TeIIlepb pa3Mep PbBHKA, JexXaller'o B OCHOBE
bpIOUEpPCHOTO pPHHKa. Kor'ma LeHBl Ha pPbBHKE CIOT U
bBIOUEPCHOM pPBEHKE pacxonarcsa (oOBUHO He 60o0oJiee ueM
Ha HECKOJIbKO TMKOB), B MIPY BCTyIaknT apbUTpPaxepsl,
[IOKyIlass MeHee HOOPOIOCTOAULMM M3 OBYX MHCTPYMEHTOB U
nponaeasa OoJiee OOPOT'OCTOAWUN . B pesyJibTaTe
pPacxXoxXmeHue MEXITY LLeHOon CIIOT—PEIHKA " LLeHOoun
bBIUEPCHOTO  PBIHKA OOCTATOYHO  OBEICTPO  MCUe3aerT.
PaszHulla MexOy LEeHOM Ha CIOT-PBHKEe U ObOUYEepPCHOM
PBEIHKE MOXeET OEVICTBUTEJIBEHO CUJIBHO M3MEHUTHCH,
TOJIBKO KOI'Ja BHEUWHMM MoK (Kakue—-JIMbO HeOXMIaHHEE
COOBITUSA NIV HOBOCTU) BeOeT IIEHBl K OOoJIbIIEMY
PACXOXIEHMI, YeM D3TO ObBaeT IIpM OOBUYHOM IIpolecce
apbuTpaxa. Takye  pPaspelBE OPOUCXOOAT  OOBIUHO B
TeUYeHMe OUYeHb KOPOTKOI'O BPEMEHM U BCTpeYawnTCcd
IOBOJIBHO penko. ApBOUTPaxXeps 3apabaTeEBaEeT Ha
LLEeHOBEIX pas3JMumMsax, TeM CcaMeM CcIJlaxmBad ux. B
pesyJbTaTe 3TOTO npolecca, PBIHOK brrouepcon
Ka3HAauUelCKMUX obNInUIraumum BHYTPEHHE [IpUBA3aH K
OT'POMHOMY  CIOT-PbIIKY Ka3HauveMCKux o04g93aTesiIbCTB.
OBIOUEPCHEM PBEHOK OTpaxaeT, I[I0 KpauHeM Mepe, IO
HECKOJIBKMX THMKOB TO, UYTO IIPOMCXOIOUT Ha I'UI'AHTCKOM
CIIOT—PHBIHKE, KOTOPHEIN HUYKOT Oa He OBLIT BE€ IOMBIM
CUCTEMHEIMI Tpeunnmepamy, Cckopee HaobopoT.

BepHeMCcsa Tenepb K HalleMy CIHopy. MaJjlloBepOATHO,
UyTOOBl TPEeMIephbl Ha CIOT-PBHKE M Ha (QBIOYEPCHOM PHHKE
HadvaJMy TOpI'OBaThb IIO OIOHOM CHUCTEME B OIHO UM TO Xe
BpeMa! Takxe MaJJOBEPOSATHO, UYTOOB YyYaCTHUMKM CIOT-—
PBEIHKA PpeumayM BCTYIMUTbL B CI'OBOP IHIPOTUB Tex, KTO
npouBeTaeT Ha (QboOYepCHOM peHKe. TOoT ©GaxkT, UTO
MHOTME (QbIUEPCHBEIE TpPEeNMIEepPs TOpITOoBajM C IIOMOUBIO
5TUX CUCTEM, He HABJISeTCH OEeUCTBUTEJIbBHOM [IPUUMHON
TOT'O, UYTO CMCTEMBl IepecTanm paboTaTb, IIOCKOJBKY
5TO TaKXe O03Hauvajio Obl, UYTO KPYIHBM YYaCTHUK Ha
JII0OOM HeOOJIBIIOM II0 OO0OBbeMy pPeHKe Orvl OBl OOpeueH Ha



Heynauy. TakuM xe o0pa3oM IJiyno Owvuio Obvl IOJIaT'aTh,
yTO, KakK TOJIbKO BBMIET B CBEeT MOS KHMI'@ IO
KOHLENUMAM YIPaBJIEHMA CUeTOM, BCEe CJMBKM C PHHKAa
OyOoyT MOMEHTAJIBHO CHSTH.

[lobema HanD pPBIHKOM TpebyeT OOJblie, UYeM I[IOHMMAaHMe
KOHLeINUMN yIIpaBJIEeHUAI OeHbT'aMU. OHna TpedbyeT
OUCLUIIJIVIHEIL, UTOOBEl BBIHECTM  SMOLMOHAJBHYK  OOJIb,
koTopyl 19 ms 20 samomeyt He MOT'YT BBHHECTM. OTOMY BEH
HEe HAay4dMTECh HM C IIOMOIILI 2TOM, HM C IIOMOIBI JIOOOM
opyrom KHUTU . ToT, KTO 3agaBJjideT, UuTo OH
BAMHTPUTOBAH «MHTEJIJIEKTYAaJIbHEIM BEI3OBOM PBEHKOB», —
He Tpeuniep. PHHKM TakK Xe& MHTEeJIJIEeKTYaJibHE, KakK U
KyJlauyHeM ©OoM. Jlydmmm COBET, KOTOPBIM 4 MOTY IOaTb, —
5TO BCeIr'Ia 3aKpeBaThb CBOM NOOOOPOOOK M UEJICTh.
[l[pourpaeTe BBH WM BBMI'PAEeTe, BCEe PaBHO OyOoyT
3HAUMUTEJIbHEIE YyIapbl. B OeMCTBUTEJILHOCTM Ha PBHKAX
MaJIO UTO OTHOCUTCH K MHTEJJIEKTYaJIbHOMY BHS3O0OBY; B
KOHEUYHOM CuYeTe, TOPIOBJIA — DBTO YyIPaXHEeHMEe Ha
camMoobJiagaHMe ¥ BBHOCJIMBOCTB. OJOTa KHMUI'A IIBEITAETCH
oeTajJjbHO OOBACHUTHL CTpaTerMio KyJladyHoTo 604, U ee
clenyeT MCIOJb30BaTh TOJBKO TOMYy, KTO yXe obOjilamaeT
HeOOXOOVMMOM MEHTAJIbHOM IIPOUYHOCTHI.

Hexowopme PacliIpOCTPAaHEeHHEIe JIOXHBIE KOHLEeIILNN

B 5TOM KHMI'€ MBI OCIIOPMM HEKOTOPBE PacClIpOCTPaHeHHBE
KOoHLenuum. HanpuMmep:

— I[OTEeHLMAaJIbHasa NPUOBJIb ABJISETCH JIMHEMHOUM OQyHKUMEN
NOTEHLMAaJIBLHOTO pPMCKa, TO eCTb: dYeM OOoJiblle BEH
pMUCKyeTe, TeM OOoJiblle Balla BO3MOXHOCTBL BHUI'PATEH;

— Balle IIOJIOXeHMEe B CIIeKTpe pHMCKa 3aBUCHUT OT TUIIA
TOI'O MHCTPYMEHTa, KOTOPEIM BEI TOpI'yeTe,

- nuBepcubmkalumMda yMeHbllaeT YyOBITKM (OHa MOXET D3TO
cmejylaTb, HO TOJBKO OO OINpeOejyIeHHOM CTelNeHU —
HaMHOTO MEeHblIEe, ueM CUMTaeT OOJIBIIMHCTBO
TPEMIOEPORB) ;

— LleHa BeneT ceOd paluMOHAJIbHEIM CIIOCOOOM.

[locmegHey U3 DSTUMX JIOXHBIX KOHILEILMM, Kacaolelncsd
PAalLMOHAJBHOTO [IOBEIOEHMS  LEHH, BEPOATHO, MeHee
BCEero IIpuIaeTCcsd SHAUeHMd, XOTd ee IIOCJenNCTBUA
MOTYT OBITH OCOBOEHHO PaspPylUTEIJIbEHEIMA . [Ton



«PalMOHAaJIbHBEIM CIIOCODOOM» nompasyMeraeTcHd, uTo,
KoT'ga IIPpOUCXOIOUT TOPIOBJIS Ha OIPeleJIEHHOM I1€HOBOM
YPOBHE, Li€eHa IBuraeTcd OOBUHEIM O0OpasoM ([0 Tukawm),
BBEpPX WM BHM3. TaxkuM o00Opal30M CUMTaAEeTCsd, UYTO €eCJU
eHa IOBUI'aeTCd M3 OIOHOM TOUKM B IOPYyI'yO, TO MOXHO
BAKJIOUUTDb COeJIKy B JII0OOM TOUKE  MEeXIOy  HUMMA.
BOJBUMHCTBO JIOOEW PAaCIJIEIBUATO OCO3HAKT, 4YTO Ill€Ha
He BepmeT cebda TakuM ofbpasoM, UM TEM He MeHee
Pas3BMBAKT TOPITOBBEE METONOJOIUM, KOTOPHE OOINYyCKAawT,
4yTO lLeHa OeNCcTBYyeT MMEHHO TaKuM YIIOPSIOUYEeHHBIM
Criocofbom.

[leHa ABJIAETCH MCKYCCTBEHHO BOCIIPMHMMaeMOM
BEJIMUMHOM U IO TOMY He U3MEHSIEeTCH TaKMUM
pauMoOHaJIbHEIM CIrIocoboM. lleHa BpeMeHaMM MOXEeT IeJjlaTh
OdUeHb OoJiblMe CKadkKM, KoI'ga I[epexomuT C OIOHOTO
YPOBHA Ha OpPyIr'oM, I[IOJIHOCTBI MMHYS BCE LE€HB MEeXIy
STMMM 3HaueHuMsaMM. IleHa MOXeT »OejlaThb TI'UI'aHTCKUue
CKa4dKM, U HaAMHOI'O dalle, dYeM cumTaeT OOJIBIIMHCTBO
TpenngepoB. Oumbka OpPM BEHOOPE HAalpaBJIEHUS [IO3ULUU
MOXeT OBITH Pa3pPyUIUTEIIbHEIM OIIEITOM, [IOJIHOCTBIO
YVHUUTOXAaKIYM CUeT Tpenmepa.

3aueM yIOMMHATBL 3nech 00 3TOM? IloTOMYy UTO OCHOBAa
000 30QPEKTUMBHOM MIPOBOM CTpaTeruM (a yopaBJIeHUE
IOeHbI'aMl, B KOHEUYHOM CUeTe, ABJIAETCHA  UIPOBOU
cTpaTermen) — HaOesaTkbCS Ha Jydllee ¥ I'OTOBUTBECS K
XyOueMy .

CT.'I;eHaPMI/I n cTrparTrernss Xyguero ciydasi

C YacThl «HaOEeMCd Ha Jiydllee» CIPaBUTbCHA HTOBOJIBHO
Jlerko. [loOroTOBUTBECA Xe K XyOueMy IICUXOJIOTMUEeCKU
IOBOJILHO CJIOXHO, " OOJIBIIMHCTBO TPEeNneposB
npennouymMraeT IIPOCTO He »OyMaTb O TakKOM pasBUTUU
COOBITUIM. 3TO KacaeTcsa He TOJIbKO TOPIOBJIM, HO U
IPYyTUX cbep  UeJsIOBeUYeCKOM  IOeATeJIbHOCTHU. Korma
CLUeHapmy Xyoumero cjiaydad MMenT OUYeHb MaJIeHbKYIO
BEPOSATHOCTbL, TO MMM MOXHO IIpeHeOpeub. B HameM xe
cljlydae Hano OBITb TOTOBBEM K XyIOUIEMYy, W 3TO IOJIXHO
OBITE OOHOM M3 COCTAaBJIANIMX CTpaTeruy YIpaBJIeHUS
IeHbIT'aMu.

Bel yBMIOMTE, UYTO ME Bcerzma OyneM IIPpOOyMEBATH
CTpaTermmn, MCXOoOoda U3 ClLeHapuda Xynauero ciaydasa. Mel



Bcerma ©OyIeM BKJIOUATbL €I'0 B MaTeMaTHUMUeCKMUM MeTon,
UyTOOBEl [NIPOCUMTATHL CUTyalluMM, KOTOPHE IIpenrnojiararnT
OCylIECTRBJIEHME XYOIETO CJydasd.

HakoHel, HeOOXOOMMO YUMTHBATL CJIEOYRIYID aKCUOMY .
Eciim BEI urpaere B urpy C HEOT'PaHUMUYEHHON
OTBETCTBEHHOCTEI, TO OOAHKPOTHUTECE C BEPOATHOCTEBIO,
KoTopasa HnOpubiimxaeTcsd K YBEPEHHOCTM, KoIga IOJIMHA
Urpel  Opubjmxaercd K 2~ OECKOHEYHOCTH. He OUEeHb
NpUaTHAS [IEPCIIEKTURA, He npaesnga  Jm? [TogcHUM
CKAa3aHHOE Ha IpuMepe: eCJIM BH MOXETe YMEPETH OT
yoapa MOJIHMEM, TO B KOHIE KOHIOB 3TO IIPOM3OMIET.
Ecam BH TOpI'yeTe MHCTPYMEHTOM C HEOI'PAHMUEHHOU
OTBETCTBEHHOCTBI (TakMM, KaK OGBIOUYEPCH), TO B MTOTE
noHeceTe yOBITOK TaKOWM BEJIMUMHEI, UYTO I[IOTEpsaeTe BCe.
BepodaTHOCTE TOT'O, UYUTO BaC [OPA3UT MOJIHMS MMEHHO
CeronHsd, UYpes3BBHUAMHO Majla, JV 4Ype3BEUaMHO Maja IJid
BaC B TeUeHMe CcJenyinumx narugecaTrm Jier. OOHaAkKO 5Ta
BEPOSTHOCTEL CYIUIECTBYET, UM E€CJIM BaM CYXIEHO IIPOXUTHb
IOOCTATOYHO  OOJITO, TO B  KOHILE ! KOHIIOB  5Ta
MUKPOCKOIIMUECKAsa BEPOATHOCTBL peajmlyeTcsa. TakuM Xe
obpasoM BEPOSTHOCTBL I[IOHECTM OTPOMHBEM YOBITOK IIO
MOBULUM CeTOIOHA MOXEeT OBITbh UYpe3BBEUAMHO MaJjia (HO
HaMHOTO OoJklle, UYeM YMepeThk CeTOoOOHA OT MOJIHUMK) .
OOoHAKO ecJaM BH TOopl'yeTe »OOCTATOYHO HOOJITO, TO B
KOHIIEe KOHIIOB nTa BEPOSTHOCTD TaKxe OyneT
peanm3oBaHa. CylmecTBYKOT TpM [I0OXO0IOa, KOTOPEE BEH
MOXeTe MCIIOJIb30BaThb. [IepBEM — 3TO TOPI'OBATH TOJIBKO
TeMM MHCTPYMEHTaMM, I'Je OTBETCTBEHHOCTH OI'PaHMUYEeHa
(HanpuMep, OJIMHHasa I[ODO3ULUMS I10 OIlUMOHaM) . BTopom —
HEe TOproBaTb OECKOHEUHO HOOJITUM IIepuon BPEMEHU.
BOJIBIIMHCTBO TPEeEMOEepOoB YMPYT IMIpexlie, UYeM pas30p4aATcd
(i npexnme, YeM MX I[I0pa3UT MOJIHMA) . BepOoaATHOCTH
OTPOMHOT'O BBIMI'DHIIA TakKxXe CYIEeCcTByeT, M OIJHa U3
NIPUATHEIX CTOPOH TOPTOBJM 3akjiodyaeTcsd B TOM, UTO
BaM He of04d3aTesIbHO Cpa3l3y I[IOJIYUUThH TUTAHTCKUM

BEIMTPHIII, IOCTATOUHO MHOTUX MaJIeHbKUX nodesn.
[TosTOMY ecyu BEI He cobupaeTecs TOPTOBATH
brHaHCOBEIMU MHCTPYMEHTaMN C OTPAaHUUEHHOM

OTBETCTBEHHOCTBI M He cobupaeTechb yMMpaTb, TO
noobemamre cebe, UTO IIpeKpaTuTe TOPIOBJIO, Korga
OaJjlaHC Ballero CcuUeTa OOCTUIHET HEeKOTOpOM 3apaHee
YCTAaHOBJIEHHOM HeJn. Ecau KOTna—HMOy b BEI



OOCTUTHETE BTOM LeJM, yXOOUTe C PBEHKa M HUKOT'OA He
BO3BpamamTechb. Me paccMaTpMBaJIM CLEeHapuM XyOuero
cilyyasa M TO, KkKak wmu3bexaTb WM, [0 KpaMHeM Mepe,
YMEHBUIMTEL BEPOATHOCTBL €TI0 I[0oABJIeHUMA. IlpencraBbTe,
UYTO CEeT'OOHA BH [NOJYUYMIIM-TakM OITPOMHBEM [IPOUI'PHII,
Ball CUEeT OIIyCTOolleH, OpokKepckKad oOomMpMa XOodueT 3HaTh,
uyTO BH @ OyrgeTe mejlaTbh C 3TuM OoJbuiMM 1Oed®eToM Ha
cueTe. BBl He OXMIajJM, UYTO 3BTO NIPOUBOUIOET CETOIHHA.
Te, KTO mnonamaeT B TaKyln CUTyallMiO, dYalle BCeIr'O He
TOTOBH K HeM. Temnepb INONBITAMTECH IIPEeINCTaBUThL, Kak
Oel Bl cebsa UYYyBCTBOBAJIM B TakKOM CUTyaluM. 3aTeM
[IONnelTarechb IIOHATHL, YTO OB BB CHOeJlaJlM B STOM
ciydae. SanummMTe Ha JIMCTOK OyMarum IIJJaH BallUux
OEeVICTBUM : KOMY [TIO3BOHUTH, YT OOEL [IOJIYUUTH
OPUONYECKYK IIOMOIb, M Tak pajee. CpejlaiTe CIOMCOK
HaCTOJIbKO INOOPOOHBEIM, HACKOJBKO BO3MOXHO. Cnhejanre
BCe cemyac, 4YToOe, KOI'Ja Xylllee NPpOM30MOeT, BaM He
NIPpMUJIOChE K DBTOMY BO3BpallaThbCd. ECTb JIM KAKUE—TO
BOIPOCH, KOTOPEIE BH MOXETE PpPelMTh Ccerdyac, 4YTOOH
3aUTUTE cebda OO BO3MOXHOIO YyXacawuero yOeTKa? Be
YBEPEHE, UTO HE XOTUTE TOPIOBaATb WMHCTPYMEHTOM C
OT'PaHUUEHHOMW OTBETCTBEHHOCTBI? ECJIM BE CcoOMpaeTech
TOPTOBATH CpeldCcTBOM C HEOTPAaHMUEHHOM
OTBETCTBEHHOCTHLI, Ha KaKOM 3apaboTke BEI
OCTAHOBMUTECH? 3BanmuumTe, KakKo¥ YPOBEHb NIPUOBIIM BaM
nooxoouTt. He umMTaymTe I[OKAa KHUTY, 3akKpouTe ee u
HEKOTOpPOE BpeMd I[IoOyMauTe Had 3STUMMM BOIpPOCaMMU.
/IMEHHO C 5BTOM TOUKM MBI M IBMHEMCSH »Oajiblle. 3alada
KHUITYM COCTOMT He B  TOM, uyTOOBl CHOejlaTb  Bac
baTanmmcToM. 3TO OyIOeT aHTUIPOOYKTMBHO, TaK KaK OJjd
500EeKTMBHOM TOPITOBJM HAa PHHKaAx C Ballel CTOPOHEH
norpedbyercd OOJIBIOW ONTUMUIBM, UYTOOBl IIPOUTU UYepes
BCe HeusOexHble 3aTaXHBE Iepuonel yOBRITKOB. lleJib
KHUTM — 3acCTaBUTb BacC 3aIdyMaTbCd O ClLeHapumu
XyOuero cJjiydasd M 3apaHee IOponyMaThk IJIaH OeNCTBUM
Ha TOT CJlyday, eCJiM TaKOoOM CLeHapuy IpoM30MIeT.
Ternepr BO3BMUTE JIMCTOK OyMarmM C BalMM IIJIAHOM Ha
KpaHUM cJydany (M C CyMMOM cuyeTa, I[IPpM KOTOPOWM BH
[IepecTaHeTe TOPI'OBATbL) U IIOJIOKUTE €TI0 B BEPXHUU
dIIMK CTOJIa. Tenepb, €CJM HAaYHET BEPUCOBEBATHCH
CLeHapuM XyOuero cJjlydas, BaM He IIPpUIOEeTCS IIPHIaThb
3 OKHa. Hapmemrecp Ha Jydumee, HO TOTOBbBTECH K



XynomeMy. Ecam BH @ He cCcpejaJyu 23TUu OPUTOTOBRJIEHUHA,
TOTJa 3aKpPOMTe BTy KHUTY M HEe OTKPpHBamTe ee. HuUToO
He TIIOMOXeT  Bau, ecaIu BBl He cosmaguTe cebe
byHOaAMeHT, Ha KOTOPpHM OyIoeTe OonmMpaThbCHd.

CucreMa MaTeMaTHYECKMX OOGOBHAUEHUMN

Tak KakK BTa KHUI'a II0JIHA MaTeMaTUMUeCKUX YPaBHEHUN,
4 TIIomnelTaJICd CcIOejlaTb MaTeMaTmudeckue 0o0OO03HaueHUs
JIETKVMM IOJId T[IOHMMaHMsi, I[IpUYeM HaCTOJIbKO JIETKUMU,
UTOOBl MX MOXHO OBIJIO B34ATb M3 TEeKCTa U I[IEPEHECTM Ha

SKpPaH KOMIIbIOTEPA . YMHOXEHMUE BCeTrna OyneT
obo3HavaTbCHa 3BE3O0UKOU (*), a BO3BeIeHUeE B
cTerneHp OynmeT OOO3HAUATbLCH IOIOHATEIM 3HAKOM BCTABKU
(™) . [TosTOMy KBaIpaTHEN KOPEHb urcia OynmeT
oBo3HauaTbCca Tak: ~(1/2). Bel HMKOTIA HEe BCTPETUTE
3HaAK KOpHA. JesieHre B OOJBUMHCTBE CJIydaeB BEPAXEHO
yepToukom (/). Ilpy MCHOJNBL30BAHUM SBHAKa KOPHAS U
cpencrea BEIPAXEHUSA neJjleHusd C [IOMOUIL 0
TOPUBOHTAJIbHOU JIVTHUU IJIVHHEIE [NIOOKOPEHHEIE
BEIPAXEHUHA, a TakKxXe  BHPaAXeHuda B  UUCJIUTEJIe U

3HaMeHaTejsie nOpobu, YacTo He OepyTca B CkKOOxku. Ilpum
[IepeBOe TaKOI'O BHpPAXEHMSA B KOMIBITEPHEM KOI MOXET
BO3HUMKHYTH [yTaHMIa, MB M30eXMM €€ C I[IOMOWbBI 3TUX
YCJIOBHEIX OOO3HAUeHUM IOJi8 »OeJIeHUMsa U BO3BeIeHUS B
CTEeleHb. CxoBOky OyOoyT €eIOMHCTBEHHEIM OIIepaTopOM
TPYNIUPOBKM, ¥ OHM MOTYT OBITbH MCIOJIbB30BAHE OJId
ACHOCTM BHPAaXeHMda, Oaxe eclM B HUMX MaTeMaTUdeCKHU

HeT HeOoOXOOMMOCTH . B KauecTRBe oriepaTopa
TPYINIMPOBKM TaKXe MOI'YT MCIOJIB30BaAThECH OUI'YPHEE
CKODOKU. BoOJIbIMHCTBO MaTeMaTUudeCKUX byHKLIMM,
VCIIOJIb3YEMBIX B KHUI'€, IOOBOJIBHO IIPOCTHE (HaAIpUMeEpP,
OYHKLMA aOCOJIITHOTO 3HAUEeHUA n OYHKLMSA
HaTypaJIbHOT'O Jjorapudma) . EcTb OIIHa byHKLIMSA,

KOoTOopasa MoxeT OBTb 3HaKoOMa He BCeM uuTaTesiaM, —
STO HBKCIOHEeHLMaJIbHasd QyHKUMA, oOO3HauvaeMas B KHUTE
EXP () . MaTeMaTHMueckKl OHa uyalle BEIPAXaeTcd KakK
NOCTOSHHasa e, paBHas 2, 7182818285, Bo3BeldeHHas B
crerneHb. TakuM OOpa30M:
EXP(X) = e ~ X = 2,7182818285 *X

MEeI OygeMm MCIIOJIL30BATH oboRHAUEHUE EXP (X),
[IOCKOJIbKY B OOJIBIIMHCTBE KOMIIBIOTEPHHEIX HA3BIKOB B TOU



iy uHOM QopMe ecThb 5Ta obyHkuma. Taxk kak 0OoJibliad
YyaCcTh MaTeMaTUKM KHUI'M MOXeT OBITh IIepeHeceHa B
KOMIIBIOTED, npenjioXeHHasa cucTeMma ODO3HAUYEHUN
ONTMMAaJIbHA .

CuuTreTnuyeckKkue KOHCTPYKLMUMN B STOM KHUTE

Korma BH OyImeTe 4YMTaAThb KHUTY, TO YBUIMUTE, UYTO B
Hel »OOCTaTO4YHO MHOTO TreoMeTrpur. OOHaAKO nOJjd TOTro,
yTOOE HDOoOpaTbCd OO DHSTOM I'eOMeTpuM, HaM IIpUOeTCHd
CO3OaTb OIpeneJieHHBle CHUHTETUUECKME KOHCTPYKLUU.
Ilna Hauvajia Mbl [IepeBeleM TOPIOBEE IIPUOBIIM M yOEITKU
B «HOpMOBUIE 3a HOepuon yAepXaHus nosuimm» (holding
period returns), wnu, BKpaTue, HPR. Takmm obpasowm,

coeJike, KOTOpada IpuHEeCJa 10% NnpmoBLIIN,
coorBercrByer HPR = 1 + 0,10 = 1,10. AHaAJOITMUUHO,
croeJsike, 1o KOTOpOM [IOJIy4YMJIC S yOBRITOK 10%,
coorBeTCcTBYyeT HPR = 1 + (-0,10) = 0,90. B

OOJILIIMHCTBE KHMUI' IIPM CCHUJIKE Ha IOpuOBJIL 3a I[Iepuomn
yIOepXxaHud [IO3ULIUN enqrHmila He npmubaBiigdeTcd K
[IPOLIEHTY BHUI'PHIIA WM Opourpsiia. OIHAKO B BTOU
KHUT'e, KOI'na ynoMmHaeTcd HPR, MBI BCcerma npubarBiisgeM
eIVHUIY K IIPOLIEHTY IIPOUIPHIIA WMJIM BHEUI'PHIIA .

FEumle oOHa CHHTeTHMUeCcKad KOHCTPYKLMA, KOTOPYI MEL

OyoeM MCIOJIb30BATb, — DHBTO pPBHOYHAA cucrema. OHa
ABJISETCHA OlpeneJyieHHEIM TOPIOBEIM IIOOXOIOM Ha IJaHHOM
PEIHKE (rroonxon He 00saB3aTeJIbHO OOJIKEH OBITH
MEXaHMUECKOM TOPrOBOM CcHUCTeMOM) . [Ipenmnosjioxmm, Mbel

MCIIOJIb3YyEM JBa Pas3JIMUHBEIX I[IOOXOHIa, 4YTOOH TOPI'OBATH
Ha IOBYyX PBHKAX; OIOMH M3 HallMX I[IO0OXOIOOB HABJIAETCH
CHCTEMOM, OCHOBAHHOM Ha IepecedeHur Ipaduka LEHB U
[IpOCTON CKOJIb34len cpenHeu, OIpyTon IOOX0L
OCHOBHIBAEeTCHd Ha MHTEepNpeTaumMM BOJIH OJJjmoTTa. Jajee
[IPEOnoJIOXUM, UYTO ME TOpPI'yeM Ha IOBYyX PBHKAX,
HalnpuyMep KasHadeMCKVMM OOJmMIaumMsaMM WM Mal3yToM. Y
HaC IIOJIydYaeTCsd UYeTHpPEe pPasJIMuHble PBHOUYHBE CHUCTEMEL:
cucTeMa CKOJIb34lle CpelHey Ha pPeHKe obauraumy,
cucTeMa BOJIH JJIJIMOTTAa Ha PBHKe O00nmMraumy, Ccucrema
CKOJIb3AIEelN CPpeOHEeM Ha PBHKEe MaslyTa M BOJIH JJIJIMOTTa
Ha PBEHKE Mas3yTa.

PEIHOUHAa 4 crucTeMa MOXET OBITH najee
omodepeHuMpOBaHa OIPYyI'VIMU bakTOpPaMM, OIOHMM ns3



KOTOPEIX 4BJIS€TCSH 3aBUCUMOCTL. Hanpumep, B cCcUCTeME
CKOJIb34llel CpelHey Mbl OOHapyXMeBaeM (IIOCPenCcCTBOM
METOIOOB, OINMCAHHEX B 5STOM KHUIE), UTO I[IPUOBIIbLHEE
CIOeJIKM [IOPOXIOANT yOBITOUHEHE, u HaobOopOoT. Me1
paszbupaeM Hally CUCTEMYy CKOJIb3SdUle CPpenHEeM Ha JIOBe
PEIHOUHEIE cCcucTeMbl. OOHa M3 PBHHOUHEIX CHUCTEM OyIOeT
TOPIOBATh TOJIBKO IIOCJIE MNPOUTPHUA (YUUTEBAS OPUPOIOY
TAaKOM 3aBUCUMOCTH, »Ta CcucTemMa Jiydue), opyrasda
PBEIHOUHasda cucTeMa OymeT paboTaThk  TOJIBKO  I[IOCJHE
BHIMIT'PHILA . Bo3epamasach K  TOPIOBJIE 10 cucreMe
CKOJIb3Ale) CpeOHEeM Ha PBEHKE Kas3HaudeMCKUX OobauIralum
M MaslyTa M MCIOJIB3YyS MeTOoI TOPITOBJM I[I0 BOJIHAM
SJuoTTa, MB TENepb MMEEM EeCTb PBEIHOUHEIX CUCTEM:
cucTeMa CKOJIb3dlley CpefHel I[IoCJjle IIpouMI'phlla IO

obmMraumaM, crucTeMa CKOJIb34len cpenHeun rnocJje
BEIMI'PHILIA IO  OOJMIaumsaM, MEeTOm, OCHOBAHHEIM  Ha
BOJIHAX IO TTa Ha PEIHKE obnmMIraumnn, cucrTeMa

CKOJIb34llel CpelHeM I[IOCJie BHMIPHIIa Ha PHEHKE MasyTa,
cucTeMa CKOJIb34ley CpelHeM I[I0CJle NpouMI'phlla Ha
PEIHKE MasyTa, W MeTOI, OCHOBAHHBIM Ha  BOJIHAX
DJIIMOTTa Ha PBHKE MasyTa.

ToprosJyid, OCHOBaHHas Ha IMpaMMIAJIBHOM I[IOOXOIe
(mpmubaBiieHMe KOHTPAaKTOB BO BpeMAa TOPTOBJIMN) ,
paccMaTpmMBaeTCcsa, B CMBICJIe YIpPaBJIEeHUMS KalMTaJloM,
KaK HECKOJIbKO IIOCJIEeODOBATEJIbHEIX PBIHOYHEIX CUCTEM.
Eci BE [IpMMeHSAeTe TOPITOBEM MeTOI, OCHOBAHHBIM Ha
npamMmUne, TO IOOJIKHBEI CUMTATBL I[I€PBOHAYAJIBHEIM BXOI Ha

PBIHOK OLOHOM PBIHOUHOM CUCTEMOMN . Kaxnem
IOONIOJIHUTEJIbHEIN KOHTPAKT [IPM YBEJIMUEHUM [OIUPaAMUIOEL
cos3maeT elle OIOHY PBHOUYHYK CucTeMy. HonycTuM,
TOP T OBEIM MeTOL TpebyerT, UTOOEL BEI nobaBiiamnm
KOHTPAKTE KaxIel pas, korma s3sapabateBaeTre 1000
IIOJIJIaPOB . Ecmu  Topromjysiad  yCIelHa, TO  CcJenyer

npmubaBidaThk OoJsiblle M OOJblle KOHTPAKTOB, KOT'Ia LieHa
OyIoeT TNepexomouTb depe3 ypoBHM npubemm B 1000

IIOJIJIapPOB . Kaxnemr  noOaBJIEHHBIU KOHTPAaKT IOJIKEH
CUMTATbCSH OTIHOEJIbHOM PBIHOYUHOM CHUCTEMOM. B 3TOM eCTb
OOJIBLIION I1JI0C, OH COCTOUT B TOM, UTo

paccMaTpMBaeMsle B 2TOM KHMUI'e METOHBl HOanyT BaM
KOJIMUECTBO KOHTPAKTOB IJId OIPeNeJIeHHOM PBIHOYHOM
CUCTEMBl B 3aBMUCUMOCTM OT YPOBHA OajlaHCa Ha CuUeTe.
Obpamwasachb C KaxOelM »OOOABJIEHHBEIM KOHTPAKTOM KakK C



OTIHOEeJIbHOM PEIHOUHOM cucTeMou, BEL cMOXeTe
MCIIOJIB30BATh pacCMaTpMBaEeMBEIE METOIB, UYTOOB Y3HATh
ONITMMAJIbHOE KOJMUECTBO KOHTPaAKTOB, KOTOpOEe Halo
no0aBUTh IPM TeEKylleM ypOBHe OajiaHca.

Eue OIOHOU OUEeHb BaXHOU CUHTETUUECKOM
KOHCTPYKLUMEN, KOTOPYIO MBI OynoeMm MCIIOJIB30BAaTh,
ABJISeTCA KOHUenumda enguHmiepl. HPR, KoTOpele BH OynetTe
PaCCUMTHBATE OJId OTHOEJIbHBEIX PBEIHOUHBIX CUCTEM, ITOJIKHEI
PACCUMTEBATECA Ha OCHOBE «OIHOVM EeIOMHMUED . JJpyIuMu
cJoBamm, ecJu BTO bbHUYEepPCHEIE KOHTPAKTEL NI
OMLIMOHEI, TO KaxXIad cIOeJika OyIeT OCHOBHBATHLCS Ha 1
KOHTpakTe. ECIM 5TO0 axKuuM, TO BH IOOJIXKHE 3apaHee
PEeunTs, Kakou Oynmer nTa eOuMHua, OHa  MOXeT
paBHATbCca 100 axumaMm wmiam 1 axkumm. Ilpm TOPTOBJIE Ha
CIIOT—-PEIHKAaxX wmiaM Ha peHKe FOREX BH TakXe LOOJDKHE
peumMTs, KakKoy OyaeT eauHMlla. VCHoJIb3ysSa pesyJibTaTH,
OCHOBAHHEIE Ha TOPITOBJIE€ ONHOW eOuMHULIEN, [IPUMEHHAH
METOIEl M3 B3TOM KHUIM, BB CMOXETE IIOJIYUUTH BBEIXOIHEIE
pesyJibTaTe, OCHOBAaHHBEIE Ha OIOHOM enumHuile. TO eCThb,
BEl OyImeTe 23HaTh, KaKoe KOJUUECTBO KOHTPAKTOB WM
AKLIUM HeOOXOIOMMO VCIIOJIBE30BATH B onpeneJyieHHOM
coejyike. HeBaxHO, KaKOe KOJIMUECTBO BH BHOepeTe IJid
eOVMHMIIEI, TaK KakK 5BTO IUIOTeTHUeCKad KOHCTPYKLMA,
HeoOxomomMas TOJIbKO IJIS TOT'O, YTOOBl IIPOM3BECTU
pacdueTel. g KaXIOM PBIHOUHOM CUCTEMBI BB IOJDKHEBL
paccumMTaTh, Kakoum OymeT enuHuia. HanpmMmep, €CJaM B
TOopryeTe Ha peHKe FOREX, TO0 MOxXeTe BHOpPaATh B
KauecTBe eOuMHMUE 1 MWJIJIMOH  OOJIJIapOB. EcCam  BH
Tpernep Ha QOHIOBOM PHHKE, TO OITMMAJIbHEIM UMCJIOM
MoxeT OvlTh 100 axkumi.

n, HakoHell, HeOOXOOVMMO PEeUUTh, OymeTe JM  BEH
TOPTOBaATh HOPOOHBEIMM eIOMHMIaMM. Hamnpumep, eCJiM BEH
TOPTyeTe Ha TOBAPHOM pPHHKE M eIMHMIIa pPaBHa 1
KOHTPakKTy, TO TOPTOBATH OIPOOHBEIMU eIVHN/ILIaAMM
HEeBO3MOXHO. Eciam Bel paboTaeTe Ha GOHIOOBOM pPHHKE U
.eOIVHMIla paBHa 1 axKuuMmM, TO TakKXe He CMOXeTe
TOPTOBaATh JOPOOHOM eOMHMIIEeM, OIHAKO eCcJaM 1 edauHulAa
— o570 100 axumy, TO MOXHO paboTaTh C OPOOHOM
eIVHULIEN, ecJu eCThb XeJjlaHue TOPI'OBATH
HECTAaHOAPTHBEIM JIOTOM.

Ecam BH TOpIryeTe OQboUepcaMM, TO MOXHO B34Th 3a
eoHuly 1 MMHM-KOHTPAKT M He IOONyCKAaTb OPOOHEE



eouHMLEl. Temnepp OONYyCTMM, YTO 2 MMHM-KOHTPAakKTa
COOTBETCTBYIT 1 OOBUHOMY KOHTPAKTy, U C IIOMOWBIO
METOINOB, OIMCAHHBIX B 5STOM KHUIE, BH IIPUXOOIUTE K
BEHIBOLNY, dYTO Hazmo ToproBaTh 9 eImMHMLIAMM, — D3TO
OyoeT O3HadaTb, 4YTO BaM CJedyeT ToproBaTb 9 MMHU-
KOHTpakTaMM. Tak kKak OpM OejieHur 9 Ha 2 [ojlydaeTcsd
4,5, TO ciyemyeT ToOproBaTb 4 OOBUHBIMM KOHTPAaKTaMU U
1 MMHM-KOHTPAKTOM. Boobue, C TOUKM 3peHud
yIIpaBJIEHUA IeHbIT'aMU cumTaeTcHd, yTo TOPIT'OBJIA
OPOOHBEIMM €OMHMIIAMM IaeT OIpeleJieHHOe IIPpeMMyleCcTRBO,
HO, Kak TIpaBWJIO, DTOT BHEHOOP He wurpaeT OOJLIION
ponu. [loCMOTPMM Ha IOBYX TPeMOepOoB HA pPBHKE aKLUUM.
Y omHOTO emuHMIIa — ©HBTO 1 aKuMg M OH He MOXET
TOPIOBATh OPOOHEIMM eIMHMIaMM, Y IJIPYI'OT'O eOMHMIIA —
100 axumy M OH MOXET TOPIOBATh OPOOHBIMM E€IMHMUIIAMU.
HonycTuM, dYTO CeI'OOHA OINTMMAaJIbHOE KOJMUEeCTBO MJId
[IepBOTO Tpeunepa cocrTaBjager 61 enuHuia (T.e. 61
akumsg), a OJsa BTOPOTO Tpeuwiaepa B ToT Xe neHb 0,61
enmMHMIE (CHOBa 61 axkumsg) .

MHOTHME cCHOpaBenMBO IIOJlaralnT: UYTOOB CTATh XOPOUWMUM
YUUTEJIEM, HYXHO  IOBECTM MaTepuasal OO YPOBHH,
KOTOPEM MOI' OBl I[IOHATH YydeHuK. OIOMH M3 CIOCO00OB —
MIPOBECTM AaHaJIOTUI MeXOy KOHILEINLMEN, KOTOPYK HYXHO
OOBSACHUTL, M YEeM—-TO 3HAKOMHEM. I[lOBTOMYy B TEKCTE BH
HaymeTe  MHOIT'O  aHaJIOTUM. HecmoTps Ha  TO, UTo
aHaJOTMM MOTYyT OBITH BeCbMa IIOJIE3HEI M B CIOpe, U
npm oOOydeHuM, A OTHOWYChb K HMM HACTOPOXEHHO, Tak
KaK OHM IPMBHOCHAT HEUTO UYyXIOoe M BHHYXIAIT (YacTo
COBEPIIEHHO HEeCIpaBeIJIMBO) paccMaTpuBaTh HOBYIO
KOHLIENUMIO C TOUKM 3PEeHMS JIOTUKM YyXe MIBECTHOTO.
Hanpumep:

KBampaTHEM KOPEeHb M3 6 paBeH 3, Tak KaK KBaIpaTHBIM
KOpeHb 4 cocTaBydeT 2, a 2t2 Oynetr 4.

Ilockonpky 3 + 3 = 6, TO KBAIPATHEM KOPEeHb M3 O
IOJIXeH OBITb paBeH 3.

AxHasorum OOBACHSKT, HO OHM HMUYEro He pemanT.
HaobopoT, aHaloIug OejlaeT alpUMOPHOEe MIPEenloJOXeHM e
O TOM, UYTO HEeKOTOpoe CyXIeHMe MCTUHHO, U DBTO
«OOBACHEeHUE 3aTeM cumMTaeTCs I0Ka3aTeJIbCTBOM.
3apaHee TIpoIry MPOIEeHME 3a MCIOJb30BaHME aHaJIOTUM B



KHMIre, 4 WMCIIOJIBE3YI MX TOJIBKO IIJIA HaIJIAIOHOCTNM.

OnTMMaJsIbHOE KOJIMYEeCTBO OJsI TOPIT'OBJIM M OIITMMAJIBHOE
£

CoppeMeHHasd Teopud ylpaBJiIeHMda HopTdeseM, BO3MOXHO,
ABJIAACE BEPUMHOM KOHLENUUM YIPaBJIeHMSa KalMuTaJioOM
IpM TOPIOBJIE akUuMaMy, He OpbJla OPMHATA OCTAaJIbHBEIM
TOPI'OBBIM MVPOM. drHUEpPCHEIE TPEeNIEPH, UbU
TeXHMUECKME TOPI'OBHIE nneun OBOBIUHO CUMTaKnTCHd
POOCTBEHHEIMM TOPI'OBBIM MIOeaM (QOHOOBOIT'O PHHKA, He
XeJjlany IIPUMHMMATBE METOINEl M3 MMpa TOPTOBIM aKLUMAMU.
BcriencrBHUe 3TOTO COBpPEeMeHHas Teopusd noproesisa
HUKOT'Ia B OEVICTBUTEJIBHOCTM  HEe MCIIOJIb30Bajlach
bpIUEpPCHEIMM TpelepaMu.

B To BpeMa KakK COBpPEeMeHHasa Teopuda [opToend
omnpenesideT OITMMAJIBHEM BeC COCTAaBJAKIMX HopTdhess
(OJ18 OOCTWXEeHMSA HaMMEeHBIIeM OUCIEePCUM IPpU 3aZaHHOM
noxome WM HaoboOpoT), OHa He 3aTparMpaeT UIEo
ONTMMAaJIbHOTO KOJMUecTBa. Peub mmeT O TOM, UYTO nOJA
IaHHOU PBEIHOUHOM CHUCTEMEL eCcTb OIITMMAJIbHOE
KOJIMUECTBO, KOTOpPOE MOXHO MCIOJIB30BaTh B TOPIOBJE
rpm IaHHOM YPOBHE OajiaHca cuerTa, UTOOBL
MaKCUMMU3MPOBATH TeoMeTpUuUe CKUMN pocT. Clie
KOJIMUeCTBO Mbl ¥ OyIeM HaselBaThb ONTMMaJIbHEIM L.
IlaHHada KHUI'a nOpenjaraeT, UYTOOEl COBPEMEHHasa TeOopud

noprbensa MCIIOJIB30BAJIaCh Tpengepamm Ha JIIOOBIX
PBIHKaAxX, a He TOJbKO Ha QOoHImoroM. OIODHAKO Mbl IOOJIKHEI
[IOPOOHUTE COBPEMEHHYI Teopuio opTohesd (koTOPa4d
oaeT HaM OITMMAJbHEIM BecCc) C uMIeer OITUMMAJIBHOTO
KOJIMdeCcTBa (onTmMMaJibHOE ), T OORI OTOOUTBCH

OEVICTBUTEJIBHO OITMMAJIbHOT'O Hnoprdessa. VIMEHHO 3TOT
ONTUMAJIbHBEIM IHOPTOEesIb MOXEeT UM HOOJDKEH MCIOJIB30BAaThCH
TpernepaM Ha JIOOBIX PHHKAX, BKJKUYas OGOHIOBEE.

[lom  Topromjyie ©Oe3  3BaeMHHX CPencTB (T.e. bes
«pblHara») , HanpuMmep opM  yHIopaBJIeHUU noprbeseMm
aKLUMM, BEC UM KOJIMUECTBO ABJIANTCH CHMHOHMMAaMM, HO B
CUTyauuu C pbeYaroM (HanpuMep nopToesib OGOboUepPCHEIX
TOPI'OBBEIX CMCTEM) BeC UM KOJMUEeCTBO OTIMYaKnTCca. B
5TOM KHUI'€ BBl [IO3HAKOMUTECH C KOHLeINLMelM, KOoTopasd
BIIepBEIEe OBJI& OCBeElleHa B KHUTe «DPOPMYJIEl yHIpPaBJIEHMUSA
noprgeseM», 3akKjoUanleNcd B TOM, UYTO HeOoOXOIOMMO



3HATh OINTMMAJIbHOE TOPI'OBOE KOJIMUECTBO, KOTOpoOe
ABJISeTCAa (QYHKLUMEN OINTMMAaJbHOT'O B3BEIMBAHUS.

Kax TOJIBKO MBI M3MEHMM COBPEMEHHYID TeOpMI0 HopTdesid
M OTHEeJIMM BeC OT KOJMUeCTBa, TO CMOXEM BEPHYTbLCS K
TOPTOBJIE aAKUMAMM C DBTUM TelNepb yxXe InepepadboTaHHBEM
VMHCTPYMEHTOM. MBI YBUIOMM, KakK I[IOUTU JIHOOOM HOpPTOesib
axkumy ©0es pelYyara MOXHO YJIYUlMThL, IIPEBPATMB €I'0 B

noprodesio C pBEUaroM, COEeOVHUB C Oe3PUCKOBEIM
aKTMBOM. B 1jmajipHeNumeM BCe CTaHeT BaM MWHTYUTUBHO
oueBMIOHO. CTelneHb pPHUCKA (MM  KOHCEPBATUBHOCTHU)

ABJIAETCHA B TaKOM CJydae OQyHKUMEN pedara, KOTOPBM
Tpennepr XejlaeT IIPMMEHUTH K CBOeMy HopToesiw. 3TO
O3HAauYaeT, 4YTO IIOJIOKEHME INaHHOI'O Tpeumepa B CIEeKTpe
KHENPUATUA PUCKa» 3aBUCUT He OT MUCIOJb3YyEMOTIO
MHCTPYMEHTA, a OT peUYara, KOTOPEM OH BHOMpaeT IJId
TOPTOBJIM. ECJAM TOBOPUTH KOPOTKO, TO KHMI'a HAYUYUT
BAC  YHNPAaBJIEHMIO  PUCKOM. Majio  Tpeumepor  MMET
npencraBljieHMe O TOM, UYTO TaKoe YyIpaBJIeHMEe PUCKOM.
OTO He I[IOJIHOe YyIpa3dHeHMEe pPUCKa, I[IOCKOJbKY Torna
BEI TIOJIHOCTBIO YIIPa3IHWMIIN OBL BEIMIT'OHBINI, n He TIIpOoCTO
BOIIPOC MaKCHUMM3aLUNU [IOTEHUMAJIBHOT'O noxona infe)

OTHOWEHMK K  I[IOTEHLUMAJIbHOMY  PUCKY. YrpaBJIeHue
PHUCKOM OTHOCHUTCS K CTpaTeruu HOPMHSTHUS pPeleHul,
KOoTOopas uMeeT I[IeJIBIO MaKCHMM 3310 OTHOIIEHMUS

NOTEeHIMAJIBHOM HNPMUOBUIM K HOTEHLMAJIBHOMY PHUCKY IpPHU
onnpenejyIeHHOM I[IpUeMJIEMOM YPOBHE pHCKA. YTOOBl IIOHATH
5TO, MBI IOOJDKHEL CHaudajla [IO3HAaKOMUTBCHA C OITMMAJbHEM
f, KOMIIOHEHTOM YpaBHEHMs, BBEpPaXallM OITUMAaJIbHOE
KOJIMUECTBO IJIAd CIOEJIKM. 3aTeM Mbl IOOJIXHB HAayudMTbCHA
KOMOMHMPOBATH ONITMMAaJIbHOE f C Ol TMMaJIbHbEIM
B3BElIMBAHUEM noproesid. Takom noproesib oymeT
MaKCUMM3MPOBATE [IOTEHLUMAJIBHYK IIPUOBIIL I[10 OTHOIEHUIO
K TI[OTEHUMaJIbHOMY PUCKYy. CHauajsla MBE pPacKpOeM 3TU
KOHLIENUMM C BMIMPUUECKOM TOUKM 3peHusa (BKpaTLe
[IOBTOPUM KHUTY «POPMYJIEI yHpaBJIEHMS HopTdesem»),
3aTeM M3yduM ux Cc ©0oJjilee MOWHOM TOUKM 3BpPEeHUHd,

rnapaMe TpuuecKoM. B oTJIMUME oT AMIIMPUUECKOTO
rnomxomna, KOTOPHIM MCIIOJIb3YEeT TP OLLIIEIE IaHHEBIE,
rnapaMeTPpUUeCcKUM IMOOXOI MCIOJIb3YyeT MPOUJIke IaHHBE U
HEeKOTOPHE rmapaMe TPEHI. BaTem 5TU rnapame Tpsl

VUCIIOJIB3YITCA B MOIEJIM, IaRIEeV IIPeMMyULeCTBEHHO Te
Xe OTBETH, UYTO M DJSMIMPUMUECKMM N0onxon. CHuIIbBHOMU



CTOPOHOM IapaMeTpUUYeCKOI'0 NOOXOHa SABJIAeTCHd TO, UYTO
BBl MOXeTe WM3MEHMTBb 3HAUEeHUd I[apaMeTpoB, UYTOOH
[IOCMOTPETh, KaK M3MEHUTCHS Pe3yJbTaT. OMIMPUUECKUN
isfePip: Lo} He [I03BOJIAET 53TOTO cneJiarTh. OmHaKO
SMIMPUUECKME MEeTOIBl TaKXe MMEKT CUJIbHEIE CTOPOHE.
OHM B OCHOBHOM IIpolle C TOUYKM 3pPeHMHa MaTeMaTUKM,
[IOBTOMY MX JleTrde MCIOJIb30BaTh Ha NOpakTuke. [Io sTOoM

IIpnmumHe CHadalJla paccMaTpmMBaKRTCHA SMIIMPUYECKME
MeTOoOrl. B KOHIIe Haumero MCCJIeIOBaAHMS MBI YBUIMM, Kak
IIPVIMEHATD IJaHHEIE KOHL eIl N npm 3aIJaHHOM

[IOJIb30BaTEJIEM YPOBHE pPUCKa, M Y3HaeM CcTpaTreruu,
KOTOPHE MAaKCUMUBUPYIOT POCT. B KHUI'@é pPacCCMOTPEHO
OUeHb MHOTO TeM. S [OONBTaJICa CcIOejlaTb €€ HACTOJIbBKO
CXaTOM, HACKOJBKO 23TO BOOOImE BO3MOXHO. HeKOTOpPEM
MaTepmrasg MOXeT OBITb He COBCeM BaM IIOHATEeH, WU,
BO3MOXHO, OH IIOIOHMMEeT OOoJiblle BOIPOCOB, UYeM nacT
OTBETOB. ECcamM Tak OHO UM €CTb, 3HAUUT g IJOOMIICHA
OOHOM M3 LeJIeEM BTOM KHUIM. BOJBIIMHCTBO KHUI MMEET
OOHO «Ccepnlue», OOHY LEeHTPaJIbHYyln KOHLEeNUMi, U3
KOTOpOu IpoucCTEeKaeT BCHA KHUT'A. STa KHUIa
oOTJIM4aeTCcHd TEeM, UTO Yy Hee HECKOJIbKO TAKMX
KOHLENUMM. HeKoTopee [NOCUMTAKT €& TPYIOHOM, eCJu
MONCO3HATEJIbLHO MIYT KHUIY C OIHMM <«CepnueMm». S He
[IPMHOIIy 3a DB2TO WM3BMHEHWUM; 5TO He ocjabjgeT JIOIMKU
KHUITY, HaobopoT, oboramaeT ee. UYTOOB IIOJIHOCTHIO
[IOHATbL MaTepuaJs, WU3IJIOXEHHBIM B KHUI'e, MOXeT OBTb,
BaM IPpUOETCHA I[IPOUMTATh €€ IOBa WIM Jaxe Tpu pasa.
OOHOM M3 OCOOEHHOCTEV KHUI'M dBJigeTcsda OoJiee WLMpokKasd
TPaKTOBKA KOHIIENIIMM THPUHSITHUSI pPEMmNEeHuMr B Ccpene,
XapakKTepmulyeMoy I'€OMEeTPUUECKUMM CJAedCTBusIMM. Cpena
TeOMeTPUUECKOT'O CJlenCTBUSA — 5TO cpena, roe
KOJIMUECTBO, C KOTOPEIM BE IOJIDKHEI paboTaThb CeTOIOHHd,
ABJISEeTCHA OQYHKUMEN IMNPEedpOyliMxX pes3yJjbTaTok. A nOyMalw,
4TO B3TO OcBellaeT OOJIbIIYK YAaCThb CpPenpl, B KOTOPOM MEL
xvpeM! OnTmuMasbHOe f— BTO pPeryjIaTop pocTa B TaKoOu
cpene, a NOOOUYHHE IMNIPOAYKTHE ONTMMaJbHOTO f TOBOPAT
O CKOPOCTM PpOCTa B IOAaHHOM cpenme. V3 B3TOM KHUIU BH
y3HaerTe, Kak ONIpenesyiaTh ONITMMAJIbHOE 1" ero
NoOOUHEIE NPOOYKTH IJis JIIOOOM OGOPMEL paclhpenejieHNd .
O9TO CTATUCTUUECKUNM MHCTPYMEHT, KOTOPHM IIPUMEHVM K
pas3jnMyHeEIM cbhepaM B OmM3Hece M Hayke. Haznmewchb, UYTO
BBl IIONBITAETECH MCIOJB30BAThH ONMCAHHBEIE MHCTPYMEHTH,



yTOOBl HAMTM OITMMAJIbHBEIE 1HE TOJIBKO JJI4 PBIHKOB, HO

n  Oonuda OPYIT'MX obJjlacTen. MuoTO JieT TOPTOBOE
coobmwecTBO obCcyXIoaJo KOHLIEeTILMIO «ynpaBJIeHNA
nHeHpraMm». OOHaAKO B MTOTe yIpaBJIeHMEe »OeHbI'aMU

XapakKTepu30BaJIOChk I[IeCTpPhM HaOOpPOM INpPaBMII, MHOTUE
M3 KOTOPHEIX OBUIM HEKOPPEKTHHE. S Haewchb, YTO 3Ta
KHMT'@a »OACT TperiepaM TOYHOCTbL B cdepe yHIpaBJIEeHUHA
KanuTaJIOM.

T'snaea 1

SMnupmnyYecKmne MeTOns!

9Ta 1JiaBa SABJISETCSA KPATKUM M3JIOXEHUEM KHUTU
«PopMyJIEl yHOpaBJIEHMUS HopTdesieM». llejlb IJIaBE —
JJOBECTH YPOBEHL UMTATEJIeM, KOTOPEE HE S3HAKOMBI C
SMIIUPUYECKUMM MeTodaMy, OO YPOBHHA TeX, KTO yXe
BHAKOM C HMMIU.

Kaxom gmosem cueTa TOProBaTH?

Korma BE HauMHaeTe TOPIOBJK, TO IHOOJDKHBEI IIPMHATHL IBa
pemeHud : KAaKyln  IO3ULUMI  OTKPHTH, IOJIMHHYI WU
KOPOTKYID, UM KaKMM KOJIMUECTBOM TOPI'OBATh. PelleHMe O
KOJIMUeCTBEe Bcerzga 3aBucuT oOT 0OajiaHCa Ha BalleM
cuere. Ilpm cuere B 10 000 mosumapoB npuobpeTeHMuEe
100 KOHTPaKTOB Ha 30JIOTO oyneT CJIMIIKOM
PUCKOBAHHEIM. Eciam Ha BaweM cueTy 10 MWUIIJIMOHOB
OOJIJIapoOB, pPal3Be He O0OUeBUMIOHO, UTO [IpuobpeTeHUe
OOHOTO KOHTpakKTa Ha 30JIOTO IoUYTM  HMKAK  He
OTpas3muTcsa Ha cueTe? Illpu3HaeM MH 5BTO WMIM HeT,
pemeHue OTHOCUTEJIBHO TOTO, KaKUM KOJIMUECTBOM
KOHTPaKTOB B omnpeneJyiIeHHEIN MOMEHT BPEMEHU
TOPrOBaTh, 3aBUCUT OT YPOBHA ©OajlaHCca Ha CcUerTe.
Ecnm MBI OyOeM MCIOJb30BaATb OINPendesIeHHYK IOJI CcUeTa
B Kaxnooum croeJke (OpyI'uMuM CJioBaMu, Korjga OyIoewm
TOPIOBATh  KOJIMYUECTBOM, COOTHOCHMMBEIM C  Pa3MepoM
Hamero cyeTa), TO nobbemcsa 0OoJjiee OBICTPOTO NPUPOCTa
Kanmurasa. KolmuecTBO 2aBUCUT HEe TOJIBKO OT ©OajlaHca

Ha HaleM cuere, a ABJISEeTCH TaKXe byHKLMEN
HEKOTOPHIX OIPYyTUX [IEPEMEHHEIX & Hamero
npennojaraeMoro yOBRITKA Hauxyoumero ciyuyas B

clylenypuey crnejike; CKOpOoCTM, C KOTOPOM MHE XOTHUM,
yTOOBE POC Hall CYeT; 3aBUCUMOCTM OT IMIPOIJIEIX CIOEJIOK.



Hosnsa  cuera, KOTOPYI CJleOyeT MCIOJb30BaThb  OJIA
TOPTOBJIM, OyIeT =3aBUCETb OT MHOI'MX I[IE€pPeMEeHHBX, U
MBI IIOIEITAeMCs cofOpaThb BCEe D3TU II€PEMEHHEBEe, BKJIOUAad
YPpOBEeHbL OajlaHCca cdYeTa, dYToOBl B UTOI'e IIPUMHATH
IOCTATOUHO CYOBEKTUMBHOE peleHMe OTHOCUTEJIBHO TOTIO,
CKOJIBKMMM KOHTpaKTaMM WM aKUMAMM TOoproBaTb. V3
5TOM TJIaBBEl BBl y3HaeTe, KaK IIPMHMMATh MaTeMaTUdeCKU
BEPHBEIE pPelleHMsa B  OTHOWEHMM  KOJIMYecTBa UM He
OCHOBHIBATH CBOM  IOENCTBMA  Ha CyOBEKTUBHOM U,
BO3MOXHO, OWMOOYHOM CYyXIOeHUM. Bel yBUIOUTE, UTO €€CJIU
MCIIOJIb30BATh HENPaBUIIBHOE KOJMUUECTBO, TO IIPUIOETCH
3allJIaTUTh UYPEe3MEPHYK LIeHY, M 53Ta LleHa BOo3pacTeT C
TEeUeHMEM BPEMEeHM. BOJBIIMHCTBO TPEMIEPOBR He YyIeJideT
IOOJIXKHOT'O BHMMAaHMA npobjieMe BHOOpa KoJuuecTrBa. OHU
CUumMTaKnT, dYTO DSTOT BHOOP B 3BHAUUTEJIBHOUM Mepe
CJlydaeH, W He UMeeT 23HaudeHusda, KaKoe KOJIMUECTBO
MCIIOJIb30BATh, BAaXHO TOJBKO TO, HACKOJIBKO OHM IIPaBEH
B OTHOWEHMUM HalpaBJIeHMd TOoproejamM. bBoJjiee ToOTO,
BO3HMKAET OmMOOUYHOEe BIeUaTJIEHME, UTO CYIEeCTBYyeT
npsaMasa 3aBUCUMOCTB MeXIy TeM, CKOJIbBKO KOHTPaKTOB
OTKPEIBATH, W TeM, CKOJIbBKO MOXHO BBEMIPATH WU
IpomurpaTb C TEeYeHMEeM BPeMeHM. OJOTO HeBepHO. Kak Mke
YBUIOVM, OTHOIIEHME MeXOy I[NOTEeHLMAJIbHEIM BHUIPHIIEM U
KOJIMUEeCTBOM He  BhHpaxaeTcsa [OIpsaMOM  JIMHUEN. Clie)
KpMrBad. Y DTOM KPUBOM €CThb IIMK, M MMEHHO Ha 3TOM
NIMKe MBI IHOOCTUI'HEM MaKCMMAaJIbHOT'O I[IOTEHLMAJIBHOTO
BEIMI'PHIIA . V3 STOM KHUIM BB y3HaeTe, UTO pPeleHMre O
KOJIMYeCTBE, MCIIOJIB3YeMOM B OIpPelesjIeHHOUM CcIeJike,
TaKXe BaXHO, KakK U pPelleHMe O OJIMHHOUW WMJIM KOPOTKOU
nosmuum. Mel ONPOBEPIHEM JIOXKHOE MHeHMe OOJIbIMHCTBA
TPEMOEPOB UM IIOKaxXeM, UTO YyPOBEHb CUeTa 3aBUCUT OT
NPaBMJIBHOT'O BEIOOpPA KOJIMUECTBaA KOHTPAKTOB He B
MEHBbIIE CTEeIeHM, dYeM OT I[IPaBUJIBHOI'O HalpaBJIEeHUS
TOPTOBJIM. He BB yHopaBjsgeTe IjeHaMy, M He OT Bac
3aBucCuT, OymeT cJjgaenymomas choejgka NOPUOBUIEHOM MU
yOrITOUHOM. OOHAKO KOJMYECTBO KOHTPAKTOB, KOTOPEE
BEl OTKPEBAaETE, 3aBUCUT TOJIBKO OT Bac. IlosToMy Balm
pecypcr O6yOyT MCHOJIB30BAHE C OOJBIIEM OTHAayeM, €CJIu
CKOHILIEHTPUPOBATHECSA Ha BEPHOM KoJjimyecTBe. llpu Jmodon
COeJIKe BE XOTdA OB NOPpUONIM3UTEJIBEHO IIpennojiaraere,
KakyMM MOXeT ObBThb YOEITOK HauUxXynamero cjydasa. MOXHO
Iaxe He OCO3HaBaThb D3TOTO, HO, KOI'Ia BB HadMHaeTe



TOPTOBJIO, y BacC eCcTh ourymeHue, IyCcTh maxe
MOICO3HATEJIbHOE, UYTO MOXET TIIPOM3OUTM B XyIlleM
cyydae. BochnpusaTMe Xynomero Ccjiydyas BMecTe C YPOBHEM
OajlaHca Ha BalleM CcdUeTe (QoOpMMPYET pelleHre O TOM,
CKOJIBKVIMM KOHTPaKTaMIM TOpIroBaThb.

TakuM o0OpasoM, MH MOXeM CKa3aThb, UYTO CYyUleCTBYyeT
Hekum pesmmresib (umcyio Mexny 0O m 1) HamboJableIro
npenamnojiaraeMoro yOBRTKa MJid OINpenesieHUs KOoJIMuecTBa
KOHTPakKToOB. Hanpumep, ecam npm cuere B 50 000
IOJIJIAPOB BHE OXMIOaeTe, B Xynoumem ciaydae, yoOerrok 5000
IOJIJIapOB Ha KOHTPAaKT, M OTKPHTO 5 KOHTPAKTOB, TO
nenureseMm oO6ynmer 0,5, Tak kak:

50 000/ (5000/0,5) =5

IpyruMm cCJoBaMM, y BaC €CThb 5 KOHTPaAKTOB Ha CUYET B
50 000 gpmosyapoB, T. e. 1 koHTpakKT Ha kaxnee 10000
noJulapoB OaJjilaHca. Bel oxmaeTe B 2 XyIOIeM CJydae
norepars 5000 mosnapoB Ha KOHTPAKT, TakuMm obOpasowM,
BammM pesmuresieM OynmeTr 0,5. Ecim OBl Yy Bac OBJI OIMH
KOHTPAaKT, TO IOeJIMTeJIEM B BTOM CcJjiydae Obvuio OBl UMCJIIO
0,1, mak kak:

50 000/ (5000/0,1)=1

OTOT OesimMTeJib MBI Haz3oBeM IepeMeHHoM f. Takum
obpas30M, CO3HATEJIbHO WMJIM I[IOINCO3HATEJIbLHO IIpuU JIIoOoM
cIeJike BB BHOMpaeTe 3HadeHue L, KoOI'Da pelaerTe,
CKOJIbBKO KOHTPAKTOB MJIM akKLUMUM ONpuobpecTu.

Ternepsb [IOCMOTPUTE Ha  PUCYHOK 1-1. Ha HewMm
npencrTapJieHa uUrpa, rge y Bac 50% maHCOB BHUIPATL 2
nojinapa nportmuB 50% WaHCOB HOTEPATbH 1 JOOJJIAp B
Kaxgoyu wurpe. OrTMeTbTe, UYTO 3JeChb OoTuMasibHoe f
cocTaBager 0,25, xorma TWR cocTaBnusger 10,55 mnocre
40 crTaBok (20 nocrnepmomraTejdbHOCTEM +2, -1). TWR —
TO «OTHOCUTEJILHBEIM KOHEUHHM KaluTaJl» (Terminal
Wealth Relative), OH nOpezncTarJasgeT IOXOI IIO BallUM
cTaBKaM B Buae MHoOxuTejyigs. TWR = 10,55 o3HauaerT,
yTO BH yBenuumiam Oe B 10,55 paz Bam NepBOHAYAJIbHBIM
cuerT, MM nojydmam  O6el 955%  npubObuim. Teneps
IOCMOTPUTE, UTO TIIPOUBOMIET, €ECJIM BH OTKJOHUTECH
Bcero Jumb Ha 0,15 or ontmmansHoro f= 0,25. Korma
f paBwo 0,1 wmmm 0,4, Bam TWR = 4,66. 3TO He
COCTaBJISET Oaxe IIOJIOBMHEI TOTroO, d4uTo Oynmetr npu 0,25,



npmuyueM BH OTomwM ToJbko Ha 0,15 oT oOONTMMasbBHOTO
3HaUeHud U crejiaam ToJabko 40 cTraBok!

O kakoy cyMMe B pojijiapax Mel rosopuMm? Ilpm £ = 0,1
BEl CTaBuTe 1 pmoJulap Ha kKaxaele 10 @pmosulapoB  Ha
cuerte. Ilpm f= 0,4 BE cCcTaBuTe 1 [DoJJlap Ha Kaxise
2,50 @momjapor Ha cueTe. B oboumx CcJaydasax — Mbel
nonyyaemMm TWR = 4,66. Ipu f= 0,25 Be cCcTaBure 1
nojijlap Ha kKaxzaele 4 pmosiyiapa Ha cuere. OTMeTbTE, YTO
ecau BB cTaBuTe 1 poJulap Ha Kaxnoele 4 pgoJsiiapa Ha
cueTe, TO BHEMIPHBaeTe B IOBa pasa Oojbuwe nocyse 40
CTaBOK, UYeM B CJydae CTaBKM OIOHOTO »OoJjijlapa Ha
kaxnele 2,50 posylapa Ha BameM cuetre! OueBMIOHO, UYTO
HEe CTOUT M3IJIMIHE YyBEeJIMUMBATHL CTaBKy. Ilpm cTaBke 1
noJulap Ha kaxzgele 2,50 pmosapa BB HDOJIYyUMTE TOT Xe
pesyjabTaT, dYTO UM B CJiydae CTaBKM UYETBEPTU DTOMU
CyMMEI, TO eCcTb 1 poJulap Ha kKaxzoele 10 @mosyapoB Ha
BameMm cuetre! OrmeTbTe, uTOo B urpe 50/50, rme BH
BHIMT'PEIBAETEe BOBOe OOJIblIe, UYeM NpOouIpeHBaeTe, opu I=
0,5 BBl TOJIBLKO «OCTaeTechb npm ceoux»! Ilpm f OoJbue
0,5 BH HOpoUIPEHIBAETe B DBTOM UIpPe, M  Telepb
OKOHUATEeJIbHOE  pa30peHrMe — 5B3TO0 IIPOCTO  BOIPOC
BpeMeHu! JIpyrummu cjgoBamu, ecamum f (B wurpe 50/50,
2:1) Ha 0,25 oTkjJoHgeTcsa OT OITUMMAJIBHOTO,  BEH
OynmetTe OaHKPOTOM C BEPOATHOCTBIO, KOTOpada
npmbimxaeTcsa K OINpeneJIeHHOCTHM, €eCJM OIPpOoIOoJiXaTh
urpaTh IOOCTATOYHO nJoJjiro. TaxkuM oOpazoM, Haleun
uesibn OyneT OOBEeKTUBHBIM I[IOMCK IOMKa Kpueom I 14
IaHHOM TOPTOBOM CUCTEMEH.

12y




0,75 BHaueHusa f

Pucynokx 1-1 20 nocisemoBarTesibHOCTEM +2, -1

B 5T0OM KHHUI'e ONpeleJieHHEE KOHUEMNLUUM OCBEWAKnTCa C
NO3MLIMM asz3apTHEIX UIp. OCHOBHOE OTIMUYME a3apTHOM
UTPE OT CIHEKyJALMM 3BaKJIo4daeTCcd B TOM, YTO a3apTHAA

urpa cosmaeT pPUCK (M OTCOa MHOIME HaCTPOEHEH
IPOTUB Hee), B TO BpPeMda KaK CIHIeKyJIdauusa HABJISeTCd
nepexonoM yXe CyumeCTBYKRIETO prcCKa
(IPennoJIOXUTEJIbHOTO) OT OHOHOM CTOPOHE K IPYyI'ON.
VnocTpaumnm a3apPTHBIX UTp VCIIOJIb3YITCH I
HaTJISOHOTO npmuMepa M3JjlaraeMblx KOHLIEILWN .
MaTemMaTuka yIIpaBJIEHUA KanuTaJIOM u [IPVHLMUIIEL,

MCIIOJIb3yEeMble B TOPI'OBJIE M a3apPTHBIX MIPAaX, IOOBOJIBHO
noxoxm. OCHOBHad pasHMlla COCTOMT B TOM, UTO B
MaTeMaTUKe asapTHEX MIP MBE OOBUHO MMeeM -IeJjilo C
OCPHYJINIMEBEIMM pPe3yJibTaTaMM (TOJBKO »OBa BOS3MOXHEIX
ncxoma), B TO BpeMs KakK B TOPTOBJIE MEl CTAJIKMBAEMCH
CO BCEM paclpelelIeHMEM pPe3yJiIbTaTOB, KOTOPEE TOJIBKO
MOTYyT OBITH B pPealjibHOM CIeJIKe.

OCHOBHEIe KOHILENIINM

BepoaTHOCTh 3amaeTcsd umcyoM oT O m 1, KOTOpoOe
ONpenesyiieT, HACKOJIbKO BEpPOATeH pe3yibTar, rme 0 —
5TO IIOJIHOE OTCYTCTBME BEPOATHOCTU INPOMUCXOXIEHMA
ONpeneJyIeHHOTO COOBTHMS, a 1 O3HadvaeT, dYTo
paccMaTpmBaeMoe COOBITME OIPpelesJIEHHO IPOM30MIeT.
[I[pouecc HEB3ABUCHUMMBIX MCIBITAHUM (O0TOOP C 3aMelleHMEM)
ABJIAETCHA I[IOCJENOBATEJIbHOCTHI pPes3yJibTaTok, IIe
3HAQUEHMEe BEPOSATHOCTM [IOCTOAHHO OT OOHOTO COOBITUA K
OIpyIOoMy BpOCOK MOHETEL SBJISETCSH IPUMEPOM TakKOI'O
npoiecca. Kaxnwli O6pocok mMMeeT BepodTHoCTs 50/50
HE3aBUCKMMO OT pesyJibTaTa Ipensnyiuero Opocka. Iaxe
ecJi NocJiemHMe 5 pas BHIIamaJl OpeJl, BEPOSATHOCTHb
TOT'O, YTO NPpM CJenywoileM OpOoCKe BHIIAIeT OopeJi, BCe
PaBHO He m3MeHdeTcda u cocraejgetr 0,5.

IpyToy TUIl CJy4daMHOTO IIpollieCcCa XapaKTepu3lyeTcd
TeM, UTO pPes3yJibTaT IPelblOyliMxX COOBITUM BJIMAET Ha
3HAUYEeHMEe BEPOSTHOCTM, M, TaKuM oO0pasoM, 3BHadeHUue



BEPOSTHOCTM HEINOCTOSHHO OT OHOHOTO COOBITUMA K
OIPYyTOMYy OTM BUIOB COOBITMIM HAS3BBAKTCS NPOlLleCCaMmu
3aBUCHUMEIX MCHHTaHUM (OoTOOp 0Oes3 3amMeueHud) . Vrpa
«21 OuKO» 4ABJIAETCH IIPUMEPOM TaKOIT'O Ipolecca. Ilociue
TOT'O KaK BHETACKMBAKT KapTy, COCTABR KOJOIH
u3MeHseTcsa. JonycTuMM, UYTO HOBas KOJIOIa
rnepeMemmMpaeTCcad M OIOHA KapTa yIaJleHa, CKaxewM,
OyOHOBEIM Ty3. IO yHmaJjieHMSa STOM KapTh BEPOSATHOCTb
BHITAHYTb Ty3a Owpwia 4/52, wmam 0,07692307692.
Tenepb, KOT'Ja Ty3a BHTANMIM M3 KOJIOOH M HE BEPHYJU
00paTHO, BEPOATHOCTHL BHTSHYTH Ty3a NPU CJedyoleM
xome coctTtapjggeT 3/51, wmmm 0,05882352941.

Pazymume MexIy HEe3aBUCHUMEIMU M 3aBUCUMBIMU
VCIHBEITAHUSIMM COCTOMUT B TOM, UTO BEPOSTHOCTBL WU
bukcupoBaHa (He3aBUCUMEE IIOIBITKM) , MIIM MEHSAETCSH
(BaBMCHMMEBIE IMOIMBITKM) OT OIHOT'O COOHBITMS K OPYI'OMY, B
3aBUCUMOCTM OT MNPEebOylMxX pPe3yJibTaToB. PaKTUUECKU
5TO M €CTh EeIMHCTBEHHOE pa3Jjiuuue.

CepumHEM TECT

Korma B cJiydyae C KOJIOOOM KapT Mbl NPOBOOMM OTOOP
0e3 BaMeleHMsda, MOXHO MIyTeM IIPOBEPKM ONPeneJIUuTh,
CyWeCcTBYeT JIM 3aBUCUMOCTL. IJid ONpeneJIeHHBIX
COOBITUM (TaKMxX, KaK MNOTOK MNPUOBJIM M YyOBITKOB I10
cmeJjikaMm) , TI'Ie 3aBUCUMMOCTB He MOXeT OBITh OIpeneJieHa
NyTeM MNPOBEPKM, MB OyIeM MCIOJIb30BAThH CEPUMHBN
TecT. CepMMHBIM TeCT NOICKAaXeT HaM, MMEeeT JIM Halla
cucTeMa OoJblle (MM MeHblEe) IeprMOIOoB
IOCJIeNOBATEJIbHEIX BBIMI'PHUEN M HNPOUIPHIUIEV, UeM
CJIydyaMHOe paclpenejieHue.

[fleslb CEPUMMHOTO TecTa — HaWuTM CUeT Z OJ8 [IepUMOnOB
BEIMT'PDHILIEN ¥ IIPOUTPHILIEN B CUCTEMHOM TOprobJjiee. CuerT
Z O3HadaeT, Ha CKOJbKO CTAaHOAPTHBEIX OTKJIOHEHUM BEI
yIOaJIEHEl OT CpPpenHEeTrO BHauUeHMsd paclpenesieHrda. TakKuMm
obpazom, cuetr Z = 2,00 osHauvaeT, uTO BH Ha 2,00
CTAaHOAPTHBEIX OTKJIOHEHUHA YyHOaJIMJIMCh OT CPenHeIo
3HaUeHMA (OXMOaHMe CJyd4aMHOT'O PpaclpeneJIeHUA
[IEPMOOOB BHMUI'PHIUEN UM IPOUTPHBILIEN) .

CueT Z — BTO NPOCTO UMCJIJIO CTAaHIOAPTHEIX
OTKJIOHEHMM, HAa KOTOPOE IaHHEIE OTCTOAT OT CPeIHEeIO
3HAUEHMA HOPMAJILHOTO paclhpelesieHrMsS BEePOSATHOCTH.



HanpuMmep, cuetT %

B 1,00 o3HauvaeT, UTO OaHHBE, KOTOPHE BEH
TeCTHUpyeTe, OTKJIOHEHHE Ha 1 CTaHIApTHOE OTKJIOHEHUuE
OT CpeIHEeI'O BHAauUeHUS.

CueT Z 3aTeM INePeBOOMUTCHA B OJOBEPUTEJILEHYK I'PAHMUILY,
KOTOpasa MHOTIa TaKXe HA3BBAETCSH CTEHNEHBK
JOCTOBEPHOCTM. Iljomanb IO KPMBOM HOPMaJIbHOTO
pacnpenesyieHnus BEPOSATHOCTM MMPUMHOM B 1 CTaHIAPTHOE
OTKJIOHEHME C KaXIOM CTOPOHE OT CPeIHEeIO SBHaueHUH
paBHa 68% BceM Jjomany 101 3TOM KPUBOU.
[lpecbpaszyeM cUeT Z B OOBEPUTEJIbHYI TI'paHuuy. CBA3b
cueTa Z M IOOBEPUTEJIBLHOM TI'PaHMIE CJledyllas: cueT 7
ABJISETCHA UMCJIOM CTaHIOAPTHBIX OTKJIOHEHUM OT CPEeOHEeTO
3HAUEHMA, a IJOBEepUTeJIbHas I'PaHulla ABJISeTCdS IJOJIEM
nJjoumany INOLO KPMBOM, 3alOJIHEHHOM IIPM TaKOM UMCIIe
CTAHOAPTHBEIX OTKJIOHEHUM.

HoBepuTesibHada

CueT 7

TpaHula (%)

99,73
3,00
99 2,58

98 2,33




[Ipy MMHMMAJIbHOM KoJjimdecTBe 30 SBaKPBITEX CHOEJIOK MH
MOXEM paccumMraThb cyer Z . [loneiITaemMcd Y3HAaThE,
CKOJIBKO  IIepMOIOB  BBEMI'PHBILEN (mpourpslIIEN) MOXHO
OXMIOaThb oT IOaHHOU CUCTEMEBI? COOTBETCTBYOT JI
[Iepronsl BHMUI'PHILA ([IPOUTPHIIA) TECTUPYEMOM CUCTEMEL
oxunmaeMeM? Eciam HeT, CyWleCTBYyeT JIM IOOCTATOUYHO
BEICOKAHA IOOBepuUTeJibHAad I'paHulla, dYTOOBl »OONYCTUTH,
4yTO MexXIOy CcheJyikaMM CYllecTByeT 3aBUCUMMOCTL, T.e.
3aBUCUT JIM pPe3yJbTaT TekKylley CHOeJIKM OT pes3yJjbTaTa

Npenpayumx CIOEeJIOK? Huxe MIPMBEIEHO YPaBHEHUE
cepumHoro TecTta. CueT Z OJ9 TOPTOBOM CUCTEME
PaBeH:

(1.1) 2=(N*(R-0,5)-X)/ ((X*(X-N))/(N-1))"(1/2),

roe
N = ofbuwee uUMCIIO CHOEJIOK B IIOCJIEHOBATEJIBHOCTMU;
R = ofOuwee 4YMCIO CEepUM BEUIPHUHBX WM IPOUIPHIIHEIX
CHOEeJIOK;
X=2*W*L;
W = obumee YYICJIIO BB TPBIIHEIX CIEeJIOK B
[IOCJIENOBATEJIBHOCTH;
L = obumee YVICJIIO [IPOUTPBIIHEIX CIOEeJIOK B

I10CJIeIOBAaTEJIBHOCTN.

STOT pacyeT MOXHO IMIPOBECTM CJeyolyM o0pasoM:

1. Bo3bpMMTEe »OaHHBE [1IO BallMM CHOEJIKAM:



A) Obumee uymcijio crmejiok, T.e. N.

B) O6Omee 4UmMCJO BBMIPHIIHEIX CIOEJIOK WM 0Of0llee UYMCJO
MIPOUTPHIIHEIX CIOEJIOK .

Tenepp paccuuTamre X.

X = 2 * (0Obumee 4UMCIO BHUIpPHIEMN) * (0OOmee UMCIIO

[IPOUTPHILIEN ) .

B) O6Omwee uymMcJiO cepuM B IIOCJenoBaTeJIbHOCTU, T.e. R.
2. lpennojyioxmuM, UYTO MNPOUIOIIIM CJelyllre CIOEJIKMU:

-3, +2, +7, -4, +1, -1, +1, +o¢6, -1, 0, -2, +1.

Uycrasa nOpubblib cocTakjdeT +7/. OOmee UMCIO CHOEJIOK
12, mnostomy N = 12. Tenepb HaC MHTEpPeCcyeT He TO,
HACKOJIbKO BEJIMKM BHUITPHIM ¥ OPOUTPHIM, a TOo,
CKOJIBKO OBLJIO  BBIMI'PHILEN WM IIPOUTPHILIEN, a TakKxe
cepur. IlonTOMY MBI MOXEM IepenejlaTh Hall P4an CHOeJIOK
B I[IPOCTYK IIOCJIeNOBATEJIbBHOCTL IIJIOCOB U MMHYCOB.

OTMeTbTEe, UTO CIOeJIKa C HYJIEBOUM NPUOBJIBD CUMTAETCH
npourpsieM. TakuM O0Opa30M:

-+ + - -+t

Kak BUIOHO, [IOCJIEOOBATEJIBHOCTD cCoCTOoUT n3 6
npubeyiem M 6 yOBITKOB, HDOBTOMY X =2 * 6 * 6 = 72. B
[IOCJIeNOBaTEJIbHOCTM €CThb 8 cepuM, nosaroMy R = 8. Mw

HaseplBaeM CepHueyr Kaxnoe Mu3MeHEeHMe CHMBOJIa, KOTopoe
BCTpeyaeTcsa HOpHM UYTEeHMM [HOCJIeIOBATEJIbHOCTM CJIeBa
HanpaBo (T.e. XPOHOJIOTMYECKM) .

1. TIlocnemoBaTesIbHOCTL OyIeT BHIJISIETH CJIeOYIIOmYM
obpazsomM:— + + - +—++-——+ T.. 1 2 3 45 6 7 8

2. BHUMCIMTE 3BHAUEHME BHPAXEHUS:
N* (R-0,5)-X Il;ma Hamero npuMepa:

12* (8 -0, 5) =72
12*7,5=-72
90 - 72

18



3. BHUMCIMTE 3HAUEHME BHPAXESHUI:
(X* (X-N) )/ (N-1) Ing Hamero IpHUMepa:

(72* (72-12))/(12-1)
(72* 60)/11
4320/11

392,7272772

4. Bo3pMMTE KBaAIPaTHEM KOPEHb UMCIIa, I[IOJIYUEeHHOTO B
nyHkTe 3. B Hamem OpuMepe:

392,727272 "(1/2) = 19,81734777

5. PazpgeamuTe OTBEeT M3 IIyHKTa 2 Ha OTBEeT U3 IIyHKTAa
4, O9TO M eCcTb CcuUeT Z. B HameMm npumepe:

18/19,81734777 = 0,9082951063
6. Temneppb npeobpas’zynTe Ball CcueT 7Z B IOOBEPUTEJILHYIO

TPaHULLY . PacnpenesieHue [IEPUONOB ABJIAETCHA
OMHOMMAJIb HEIM pacrnpenesieHreM. OnoHAaKO Kornoa
paccmaTrpmuBanTca 30 wmiam OoJblle CIOEJIOK, MBI MOXEM
MCIIOJIBE30BAaTh HOPMaJIbHOE pacrnpenesieHue, Kak

OnIm3koe K OMHOMMAJIbHOMYy. TakuMmM o0pas3oM, €eCJiM BH
rncnojyiryere 30 wmnm ©OoJjiee CHOeJIOK, BE IIPOCTO MOXeTe
npeobpal30BaThb Ball CUET Z B IOOBEPUTEJIBHYK I'PaHUILY,
OCHOBHBASCb Ha YypaBHeHuM (3.22) nOJd HOPMAJbBHOTO
pacnpeneyieHus .

CepUMHBIML TeCT I[OACKaXeT BaM, COIOEPXUT JiM Balla
[IOCJIeNOBATEJIbHOCTE BHUI'PHIEN WM OPOUIPHIIEN OOoJble
MUJIYL MEHbIIEe IIOJIOC (Cepuy BBMIPHIIEN WM IPOUIPHIIEN) ,
ueM  MOXHO OBLIIO OBl OXMIAaThb oT IEeVICTBUTEJIBHO
CJIy4YyalHOM [IOCJIegOBaATEJNIBLHOCTHU, B KOTOpOoun HEeT
3aBUCUMOCTHM MEXIOy MCHOBEITaHuaMM. Tak Kak B 2 HalleM
Ccjlydae Mbl HAXOOMMCSH Ha YPOBHE OTHOCUTEJIBHO HU3KOU
OOBEPUTEJIbBHOM TI'PaHMIE, TO MOXHO HOONYCTUTb, UYTO
MexIy ChejiIkaMM B 3TOM IIOCJIeHOBaTEJIbHOCTM  HeT
3aBUCUMOCTH .

Eciam cueT Z uMeeT OTpulLATEJIBHOE 3HadveHue, TO IIpu
pacyeTe OOBEPUTEJIBHOM TI'PAaHMIEBE NPOCTO BO3BMUTE €TI0
abcoJiTHOEe 3BHauveHue. OTpMUATEJIBHBEIM CUeT Z T OBOPUT
O TMOJIOXKMUTEJIBHOM 3aBUCHMMOCTM, TO €CTb II0OJIOC MeEeHble,



yeM IIPM HOPMAaJIbHOM paclIpenesyieHUM BEepPOATHOCTU, U
CcJIegoBaTEJIbHO, BEIMT'PDHIIM  [TOPOXIOAKT  BEMUI'PHILM, a
NPOUTPHLIM HOPOXIOANT MNPOUIPHUIM. [IOJOXUTEJIbHEIM CUeT
Z TOBOPUT OO OTPpMLATEJIBHOM 3aBUCUMOCTM, TO €CTb
nojioc OoJiblle, YeM IOIPM HOPMAaJIbHOM paclhpelnejyieHUMU
BEPOATHOCTM, U CJI€JOBATEJIbHO, BBMIPHIIM HOPOXIAT
NPOUTPHILM, & NPOUIPHUIM NOPOXOAKNT BHEMIPHIIN .

Kakom  ypOBEHBb OIOBEPUTEJIBHOM  T'PAHMUIEl CUMTATH
npmemMmyieMeM? CTaTUCTUKM, Kak [OPaBUIIO, PEKOMEHIOYIT
IOBEPUTEJIbHY TpaHuuy He MeHee 90%. HekxoTophe
PEKOMEHOYIT HOOBEPUTEJIbHYK TI'paHMlly CBoeie 99%, UTOOR
OBITb YBEPEHHBMU, yTO 3aBUCHUMOCTbD CyumecTBYeT,
OIpyIMe PEKOMEHOYIT MeHee CTpoTruM MuHuMyM 95,45% (2
CTAHOAPTHBEIX OTKJIOHEHUA) .

OueHb PenOKoO CcHuCTeMa IOEMOHCTPUPYET HOOBEPUTEIILHYIO
TrpaHuny cBemie 95,45%, uyame Bcero oHa wMeHee 90%.
INaxe ecamM BB HaMgeTe CUCTEMY C OOBEPUTEJILHOM
rpaHuuer ot 90 z»mo 95,45, »5TO He OyIeT 30JIOTHEM
camMopomkoM. UTobel ybOemomTbCsS B 2 3aBUCKMMOCTM, Ha
KOTOPOM MOXHO XOopomo 3apaboTaTb, BaM HYXHO Kak
MUHUMMYM  95,45%. Iloka 3aBUCHMMOCTL HaAXOoIMTCS Ha
[IpreMJIEMON IOBEPUTEJILHOM TpaHulle, BEL MOXeTe
M3MEHUTEL CUCTEMY, UYTOOB YJYyUIIMThL TOPIOBHE pPeElUeHUsd,
maxe ecayM BB He  IIOHMMaeTe  OCHOBHOM  [IPUUMHEL
3aBUCUMOCTM. ECIM BB Yy3HaeTe I[IPUUMHY, TO CMOXETe
OLIEHUTHL, KOI'Ila B3aBMCKUMOCTL IeMCcTBOBaja, a Koria
HeT, a TakKXe KOT'Ia MOXHO OXMIAaThb M3MEHEeHMEe CTEeIleHU
3aBUCUMOCTM . JO HacToOdmWero MOMEHTa MBI CMOTPEJIM Ha
3aBUCUMMOCTBb TOJIBKO C TOUKM 3pPeHMda TOTro, ObJia Ju
NOoCJIeNHAd CIOeJIKa BHMUIPHIIEM MM OPOUTPHUIEM. Tenepb

MEI [IOIEITaeMCA onpenesimTh, eCThb T B
[IOCJIeOBaTEJILHOCTU BBV T'PHILEN 121 [IPOUTPHILIEN
3aBUCHMOCTb MM HeT. CepuMHBEM TeCcT Ha HajJludue

3aBUCUMOCTU aBTOMaTUUECKU [IPMHVMAET B pacueT
[IPOLIEHT BBMIPHIIEN W HOpouTpbliey. OOHAKO CEPUVHBINM
TEeCT II0 IIepuoIaM BBMIPHIUEN M [IPOUI'PHIIEN YyUMTEBAET
[IOCJIENOBATEJIEHOCTE BHUI'PHIEN M NIPOUIPHIIEN, HO HE
nx pasmMep. g TOTO UYTOOBl IOJIYyUUTb  UCTUHHYIO
HEe3aBUCMMOCTb, He TOJIbKO CcaMa II0CJeOoBaTEeJIbHOCTE
BEIMTPHILIEN M [POUIPHILNEN IOJDKHA OBITH HE3aBUCUMOM, HO
" pasMepE BHIMT'PHIIEN " [IPOUT PLIIEN B
[I0OCJIENOBATEJIbHOCTM TaKXe IOJIKHBEL OBITh HEe3aBUCHUMEIMU.



BEIMIPEIIM M HOPOUIPHIM MOI'YT OBTb HEe3aBUCUMEIMY,
OOHAKO WMX pas3Mepe MOT'YyT 3aBMCETb OT pPe3yJbTaTOB
npenenyuen cIOeJIKMu (m HaobopoT) . BO3MOXHBEIM
pelueHueM ABJISEeTCSH [IpOBENEHUE CEPUMHOTO TecTa
TOJIBKO C BHUI'PHUHBMM CHOeJIKaMM. [IpM 3TOM IIOJIOCH
BEIMIT'PHILIEN cJenyerT pPas3nesinuTh Ha OJIMHHEBIE (rmo
CPaBHEHUI ofe) CpelHUM 3HAUEHUEM pacnpenejyieHusa
BEPOSATHOCTM) WM MeHee IJIMHHBIe. TOJIBKO 3aTeM Hano
MCKATh 3aBUCUMOCTD MEeXIy pasMepoMm BBV T PBIIHEBIX
CHOEeJIOK, TIIOCJIe DBTOI'0 HeobXoOuMMO IIPOBECTUM Ty Xe
npouenypy C OPOUIPHIUHBEIMM CHOEJIKAMM.

Koppensuusi

EcTb IpyIrou, u, MOXeT OBITE , JIYy Y crioco6
onpenesieHMsS BaBUCUMOCTM MeXIy pPas3MepaMM BHUI'PHIIEN
M  TPOUTPHImEN. OJSTOT MeTOoI II03BOJISeT pPacCMOTPeTh

PasMEepPEl BEMI'PHIEN U IPOUIPHIUEN C COBEPIEHHO IOPYyI'ON
CTOPOHEI, M KOTI'Ja OH MCIIOJIb3yeTCHa BMECTe C CEePUMHBEM
f mTecToM, TO B3aMMOCBA3b CIHOEJIOK mU3MepdeTrcsa C

OoJiblen TJIYyOMHOM . g KOJIMUEeCTBEHHOM OLIeHKM
3aBUCUMOCTU U HEe3aBUCUMOCTU IaHHBIN METOI
UCIIOJIb3YEeT KOBbbMLMEeHT  JIMHEMHOM  Koppejlduum T,
KOTOPHM MHOT Oa HasBIBAT [IMPCOHOBCKMM r.

[lTocMOTPMTE Ha PUCYHOK 1-2. Ha HeM u300paxeHH OBE
abCOJINTHO KOpPpPEeNMpOBaHHBEE I[IOCJenOBaTEeJIbBHOCTM. Mo
Ha3blBaeM 3TO I[NOJIOXMUTEJIEHOM KOPPEeJISLMEN.

PucyrHok 1-2 I[losoxurenbHass koppensius (r =1,00)



Pucynox 1-3 OrpurtaresnsHas koppesasamus (r = -1,00)

Ternepb TMTOCMOTPUTE Ha PUCYHOK 1-3. OH [DOKa3BBaeT
IOIBEe TIIOCJIeIOBATEJIbHOCTM, KOTOPHE HAXOOATCS TOUYHO B
nporueodaze. Korma omHa JMHMSA MWIOET BBepX, Jpyrasa
cenyerT BHUS (M HaobopoT) . Mel  HasbBIBAEM  BTO
OTpUIlaTEJIEHON KOPPEJISLIMNEH.

dopmyJia o4  KO®dOMLUMEeHTa JIMHEMHOM Koppejdaumm T
IBYX IocJiegoBaTeJibHOCTEM X M Y TakoBa (4UuepTa Han
[IEPEMEHHOM oboO3HauvaeT cpenHee apupMeTdeCcKoe
3HAUeHue) :

(1.02) |
R=(X, -X)*(Y, - YA X, ~XPA1/2)*(T (Y, - YDA (1/2))

PacueT crienyer IIPOoM3BOIOMTE CJIe Yy IVM O@paBOMZ

1. Boumcimure cpenHee X m Y (r.e. X 1 Y )

2. IOnga KaxOooro IHIepuola HauOuTe Pa3HOCTb Mexnay X U
cpenHuM X, a Takxe Y M cpemgHum Y.

3. Temnepbp paccumTamTe UYUCIAUTENL. g 3TOTO IOJId
KaXIoTro Iepuozma IepeMHOXbTe OTBEeTH M3 wmara 2,
IpyI'MMM  CJIOBaMM, IOJIS KaxXIooro Iepuona YMHOXbTEe
PasHOCTE Mexny X UM CcpenHuM X, Ha pPasHOCTb Mexny Y
M CpenHuM Y.

4. CrnoxmTe pesyJlbTaTe, I[IOJIydeHHEle B mlare 3, 3a BCe
Iepmonpl. 3TO UM €CThb UUCIIUTEIb.



5. Tenepb HaMguTe 3HaMeHaTeJlb. /g 3TOTO BO3bBMUTE
pe3yJjibTaTel Marl'a 2 0JId KaXnooIr'o rIriepmona, KakK IJId
pasHocTeym X, TaK UM »OJ4 pal3HoCcTem Y, UM BO3BEeIUTE
X B KpaopaT (Tenepb OHU GynyT IIOJIOXNMTEeJIb HEIMIM
3HAUYEeHUAMHU) .

6. CiloxmuTe BO3BEIEHHBIE B KBaIpaT pasHOCTM X 3a BCe
nepuonel. IllpomesiaiTe Ty Xe Oolepaluunio C BO3BEIEHHBEMU
B KBapaT pPa3HOCTAMM Y.

7. 3BJiekuTe KBapaTHEIN KOPEHb "3 CYMMEI
BO3BEIEHHBIX B KBazpaT pasHocTenm X, KOTOPEIE
HaMgeHsl B mare 6. Temnepb npomejamTe TO Xe C Y,
B34B KBAaIpPaTHBIM KOPEHb CYMMBl BO3BEIEHHEIX B
KBagpaT pas3HoCTeM Y.

8. VYMHOXbTE I@IOBa pesyJibTaTa, KOTOPEE BB HallJIM B
mare 7/, TO €CTb YMHOXbTE KBaIPAaTHBIM KOPEHBL CYMME
BO3BEIEHHEIX B KBazpaT pasHocTerm X Ha KBaOpaTHBU
KOPEeHb CYMMBI BOS3BEIEHHBEIX B KBaIpaT pas3HocTenm Y.
3TO M eCTb 3HaMeHaTelb.

9. PazgenmTe UUCIAUTEJb, KOTOPHEM BH HaliM B mare 4,
Ha 3HaMeHaTeJlb, KOTOPBIM BE HalJM B mare 8. 29TO U
OymeT KOB3QOMUMEHT JIMHEMHOM Koppessauum I.

3HaueHMe T Bcerma ©Oymer wMmMexny +1,00 wm -1,00.
BHauenre (0 yKas3bBaeT, UTO KOPPEeJSLUMM HeT.

Ternepb I[IOCMOTPUTE Ha PUCYHOK 1-4. OH nOpencrapjigeT
cJenyolyl II0CJedoBaTesIbHOCTL M3 21 CcIOeJKu:
,2,1,-1,3,2,-1,-2,-3,1,-2,3,1,1,2,3,3,-1,2,-1, 3

YUTOoOB MOHSATH, €CTb JIM Kakag—-JmbO BaBUCHMMOCTB MeEXIY
npensoyuemn u TeKyllemn CIOeJIKOoM, MEI MOXeM
MCIIOJIb30BATh KOZOOMLUMEHT JIMHEVMHOM Koppeasumm. g
3HaueHUM X B QopMmyJie mOJid I' BO3bMeM P&L 1O Kaxmom
comenke. [ng 3HaueHuM Y B OQopMmyJie IOJid I BO3bBMEM TY
Xe camyl IocJjeroBaTeJyiIbHOCTE P&L, TOJIBKO CMEUEHHYIO
Ha OIHYy cneJiky. JpyruMm cJjioBaMy, 3HaueHme Y — 3TO
npenenyuee 3HadveHue X. (Cm. pucyHOk 1-5.).



A B C D E F G

X) ) (X-X) (Y-Y) (€C*D) (€2 (DY)
l - .
2 1 1,2 03 0,36 1,44 0,09
1 2 02 13 0,26 0,04 1,69
-1 1 1,8 0,3 -0,54 3,24 0,09
"3 -1 22 a1 34 484 2,89
2 3 2. . 23 276, 144 5,29
=1 2 18 1,3 -2,34 3,24 1,69
2 1 2,8 1,7 4,76 786 2,89
3 2 3,8 2,7 10,26 14,44 7,29
13 02 .37 074 0,04 13,69
22 1 22,8 0,3 -0,84 784 0,09
3 2 <22 27 -5,94 4,84 7,29
1 3 02 23 0,46 0,04 5,29
o 0,2 03 006 004 0,09
2 1 1,2 03 036 144 009
32 22 13 28 484 16
3 3 22 .23, 506 . 484 529
1 3 18 23 &4 34 529
2 1 12 -7 204 144 289
-1 2 8 13 234 4 e
3 -1 22 17 -3,74 ame 28
3 ool
X=08 Y=07  Bcero 0,8 13,2° 68,27

-2

;-4

p

Pucyuox 1-4 OrnesibHEIE pPe3yJbTAaTE 21 CHEeJIKU
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Pucynox 1-5 OrnensHEE pesynbTaTe 21 CcHOejku,
COBMHYTEIE Ha 1 CHEJIKY

CpenHue 3HAUEHUSA pas3amnyarnTcHd, [IOTOMY UTO BEL
ycpenHdgeTe TOJBKO Te X u Y, KOTOPEIE UYaCTUUHO
[IEpeKPEBAT OPpyI IOpyra, [I03TOMYy I[OCJiIeIHee 3HadeHUe
Y (3) He BHOCHMT BKJIag B CpenmHee Y, a IIepBoe

3HaueHre X (1) He BHOCUT BKJIal B CpenHee X.
UucamuTesib ABJISETCHS CYMMOM BCEX S3HAUeHUM M3 CcToJiblia
E (0,8). UrobObl HaMTM 2RHaAMeHaTeJlb, MbB U3BJIeUeM

KBAOIPATHEM KOPEHb M3 UMTOT'OBOI'O 3HadeHmsa cToJjbua F,
TO ecTb 8,555699, 3BaTeM mM3BJIeUueM KBaIOPATHEN KOPEHb
U3 MTOTOBOI'O 3HauveHusa cToJibua G, TO ecTh 8,258329,
M IIepPeMHOXMM MX, UYTO IacT B pelyiabTaTte 70,65578.
Tenepr pazgenauMm umcamresb 0,8 Ha  3HaMeHaATeJb
70,65578 u nonyumm 0,011322. 9T0 Ham KO3QPULMEHT
JIMHEVHOWM KOppesidauuMM I'. B IOaHHOM cJjiydae KO3(QQULMEHT
gmHeyHon koppenauum 0,011322 emBa M O 4YEM-TO
TOBOPUT, HO IJId MHOTMX TOPIOBEIX CUCTEM OH MOXET
IOOCTUTIATh OOJIBUMX SHAUeHUM. BeICOKad TIMIOJOXMTEeJIbHasd
Koppendauusa (no kxpamnHeym Mepe, 0,25) TOBOPUT O TOM,
yTO OOJIbIIME BBUIPHIM PEeOKO CMEHAKTCHA OOJIbIVMU

NpoOUTPHIIaMM, M HaobopoT. OTpulaTesJIbHBIE 3HAUEHUS
KO2bbULIMEeHTa KOppeasumm (Mmexoy -0,25 wmu -0,30)
rnompasyMeBanT, uTo rocJjie OOJIBLIMX IPOUTPHIIEN

CJIenynT BoJibuMe BEIMI'PHIIY, u HaobopoT. Hiisa



3a0aHHOTO KOJIMYecTBa CIOeJIOK C IIOMOWBI MeTona,
M3BECTHOTO KakK «TpaHC)oOpMaLMa Z Qumepa» ,
KOobbuLMeHT KOoppendaumnum MOXHO npeobpas3zoBaThb B
NIOBEPUTEJIBLHEN YPOBEHL. OJTa TeMa paccMaTpMBaeTCHa B
npuiioxeHmy C. OTpuLAaTEJIbHYID KOppeJsidaLuMio Tak Xe, Kak
M [NOJIOXUTEJILHYIO, MOXHO  MCIIOJIb30BaTh B CBOUX
MHTepecax. Hanpmmep, ecnm oOOHapyXeHa OTpMllaTesibHad
Koppenauua M CucTeMa [oKaszajia OOJbIOoY NPOMIPHIL, TO
B CJjlemypley chejike MOXHO OXMIOAaTb OOJIbIWOW BBEMI'PHIL U
TakMM o0paszOM OTKPEITE  OOJiblle KOHTPAKTOB, ueM
obrluHO. Ecam m 5Ta crmnesika IOpMHeceT YOBITOK, TO OH
He QOoJIXeH OBTb OuUeHb OoJiblMM (M3—-3a OTPpULIATEJIBHON
Koppenauun) .

HakoHell, NpmM oOHopenejyieHMM 3aBUCUMMOCTM BBl IOOJDKHEI
[IPOBECTM TEeCTHl I[I0 Pa3HBIM CeIMeHTaM OaHHEX. 4
5TOT0 pas3berTe BawM OaHHBlE Ha I1OBe winm  0OoJiee

yacrterm. EcamM BBl YBUIMTE 3aBUCUMMOCTL B I[I€epPBOU
yacrTu, TOoTIa [IOCMOTPUTE, CylleCTBYyeT T 5Ta
3aBUCUMMOCTBL BO BTOPOM YacTu, M TakK npajiee. OTO

[IOMOXET MCKJIUUThL CJjlyday, I'IOe IIOABJIAeTCHd KaxXyllascd
3aBUCUMMOCTBb, HO OQaKTMUECKM ee HeT. JVICIOoJb30BaHUe
DTUX IBYX VMHCTPYMEHTOB (CepuMHBEIM TeCcT "
KODQOMUMEHT JIMHEVHOV KOPpPEeJidLMM) IIOMOXET OTBETUTH
Ha MHOIME BOIIPOCE, OIHAKO TOJIBKO B TOM CJjlydae,
ecqmM y BaC eCTh IOOCTATOUHO BHCOKAAd JOBEepUTeJIbHAad
TrpaHuLa n/nnmn OOCTAaTOUYHO BEICOKMM KOBSOPULIMEHT
Koppensauuu. BoJsibllyld 4YaCTb BPEMEeHM D3TU MHCTPYMEHTE
Bpan JiM OynoyT BaM IIOJIE€3HB, TakK KaK CJMIIKOM 4YacCTo

BO bbIUEepPCHBIX TOPTOBEIX cucreMax 3aBUCUMOCTbD
OTCYTCTBYEeT. ECJM BE I[IOJyUYMTE INaHHEE, YyKas3HBawlue
Ha 3aBUCUMOCTE, TO cyjenyeT 00a3aTeJyIbHO

BOCIIOJIL30BATHCH DBTUM OOCTOSTEJILCTBOM B TOPI'OBIJE,
BEPHYTHCHA WM BKJIOUMTH HOBOE IMIPABUIJIIO B TOPIOBYI
JIOTMKY, dYTOOB MCIOJIb30BAaTh SBABUCUMOCTL. IpyIUMM
CJIOBaMM, BBl HOOJDKHEI BEPHYTBCH WM WM3MEHUTH JIOTUKY
TOPTOBOM CUCTEMEHI, YTOOH OHa yUuTEIBaJAa BTY
3aBUCUMOCTb (MMHY A onpeneJyieHHBE CIOEeJIKU NI
pazbmuBasa CUCTEMY Ha oBe pPasJIMUHBIE CUCTEMEH,
HaIlpMMep, OOHa OJid CHOEeJIOK IIOCJI€ BHEUIPHIIEM M OIOHA
IJId CHOEJIOK IIOoCJe npourpwsment) . Takum o0pasoM, MOXHO
YTBEPXOATh, uTo, ecnu B cIoeJjyikax [IOoaBJIAEeTCHA
3aBUCUMOCTE, BHI He MaKCUMM3UPOBaJIM CUCTEMY .



3aBMCMMOCTEL, €CJM OHa HaMIOeHa, HaIo MCIOJIB30BATH
(OJ18 »TOI'O MB3MEHUTEe IpaBujla CUCTEMEBI), I[IOKa OHa He
rncuyesHeT. [lepBOM CTYIEHbB B YIPaABJEHUM IOeHbI'aMU
ABJISETCH MCIOJIB30BAaHMEe M, CJAeIoBaTeJIbHO, yIaJIeHUE
JIob60or  3aBUCHMMOCTM B CcHeJikax. 4YToOel y3HAaTb O
3aBUCHMOCTU ©oJible, npoumTanTe [IPUJIOXEHNME C:
«I[lonpobOHee O 3aBUCKMMOCTM: PA3BOPOTHEIE TOUKM U TECT
IJIVHEL basen . MbI paccMOTpeNnn 3aBUCHMMOCTb B
OTHOIWEHUNM TOPITOBEIX NPUOBJIEN UM yOBITKOB. MOXHO TaKXe
[IOMCKATh 3aBUCHMOCTb MEXITY VHIOVMKATOPOM 171
nocJyienymouen COeJIKOM VI MeXxIay JIIOOBIMI IBYMS
[IEPEMEHHEIMNA . UTOOH Y3HaTh QoJiblie 00 DTUX
KOHLENUMAxX, I[IOCMOTPpUTE MNpUIIoXeHmMe B, a MMEHHO:
pasznes «BuMHOMMAJIbHOE pacHpelesyieHre», IIO0CBSUEHHBIN
CTATUCTUUECKOM OLIEHKE TOPIOBOM CUCTEMEHL.

O6sIuHEIe OUMOKM B OTHOUWEHMUM BaBUCHMMOCTHU

Byoyum TpemmepamMyu, MB OOJIXHBI MCXOIMTH M3 TOT'O, UYTO
B OOJIBIIMHCTBE  PBIHOYHEIX CUCTEM 3aBUCUMOCTM  He
CymeCTBYET. To ecTb, IpM  TOPTOBJE B OaHHOM
PEIHOUHOM  CcHUCTeMe, Mbel HaxoouMcsa B cpege, roe
pesyJbTaT Cclaenywoumey CIOeJIKM He - IpelackasyeM  Ha
OCHOBE pesyJibTaTa (pesyJibTaTOBR) IPedbOyllMX CHEeJIOK.
O9TO He 3HauMT, YTO B PHIHOUHHX CMUCTEMaxX HMKOT'Ja He
OBIBaeT SBaBUCHMMOCTM MexXIOy CcIOeJIkaMM. Peub wmmeT O
TOM, UYTO HaM CJlegyeT »OeMCTBOBATbL TakK, Kak OyIOTo
3aBUCUMOCTU He CylecTByeT, rnoka He OymeT
yOenmTesibHEIX IOKAa3aTEeJIbCTB o0paTHOTO. Clie!
npomsoyneT B CJllydae, eCJuM cUeT Z U KOBQOMLIMEHT
JIMHEVHOVM KOPppesdlumMM YyKAa3BBalT Ha 3aBUCKMMOCTBL Ha
PEIHKE maxe C ONITUMMU3UPOBAHHBIMU rnapamMe TpaMm
cucTeMbl. Ecam MBI nocumMTaeM, UYTO 3aBUCUMMOCTB €CThb,
KorJga HeT yOeIMTeJIbHEIX »OOKal3aTeJIbCTB, TO OOMaHeM
camMm cebsa " He [1OJIY UMM XOPOWMX TOPIT'OBBIX
PEe3yJIbTATOR. Haxe ecymn crucTeMa rnokasala
3aBUCHMMOCTEL IIPM IOOBEPUTEJIBHOM T'paHuie 95% nOjda Bcex
3HAUeHUM TIapaMeTpa, ©SBTO He JOCTAaTOYHO BHCOKAaA
nOoBepUTEJIbHAA TpaHmnLla, YT OOH C YBEPEHHOCTHIO
TOBOPUTH, yTO Ha OINIpeneJIEeHHOM  PBIHKE i B
ONpeneJyIeHHOM CHUCTeMe 3aBUCUMMOCTBL MeXIOy CIOeJIKaMu
CylmeCTBYET.



[lepBad ouwmbka 3akJjioy4aeTCcsd B TOM, UYTO ME MOXEM
OTBEPIHYTH TUIoTesy, KOTOpyl cJjenyeT I[IPUMHATH.
Ecam, O»OHakKO, Mbl IIPMHMMaeM TIUIIOTes’y, Korga ee
crenyeT OTBEPI'HYThL, TO cCcoOBepllaeM Opyryi oumbOKy. He
3HAad 3apaHee, BepHa WM HET ITUIoTe3a, MB IJOJDKHEI
peumThb, KaKyKn LEeHY Mbl I'OTOBE 3allJIaTUTh 3a I[IepBYO
ommbOKy, a Kakyln 3a BToOopyl. JVHoTma onmHa omubKa
cepbesHee, UyeM nOpyrad, M B TaKMUX CJydasaxX Mbl OOJDKHEL
pPelnTs, IIPMHMMATL WM OTBEPIATb HEINOOTBEPXIESHHYIO
TUIIOTE3Y, BHOMPASA MEHblIEee U3 IOBYX 30JI.

JonycTuM, BE XOTUTE MCIOJIBE30BATH OIpPeleJIEeHHYIO
TOPIOBYK CUCTEMY, HO He YBEPEHH, OyneT JiM OHa
paboTaTk HOPM TOPITOBJIE B pPEeEXMMe pPeaJIbHOT'O BPEMEHMU.
3mecep I™MIoresa COCTOMT B TOM, UYTO TOproBad cucTeMma
OymeT XOopolWo paboTaThk B pPEeXMMEe pPeaJlbHOT'O BPEMEHMU.
Bel pemaeTe NPUHSATH IMUIOTE3Y UM TOPIOBaATh C IIOMOIIBLIO
5TOM CUCTEMH. ECJaM TIurnoTresa He NOATBEPpOMTCS, TO BH
coBepumMTE BTOPYK OmWMOKY M  3aljlaTuTe 3a Hee
npomrpeamMm. C OPYyTOM CTOPOHE, €CJIM BB PEUKUTE He
TOpProBaThk IO CUCTEME, KOTOpasd Ha caMoM JeJie

okaxercd NPUOBJIBHOM, TO coBepumTe [IEPBYIO n3
PACCMOTPEHHBEIX HaMuM oummMbok. B 3ToOM cCJiiyyae ILieHa,
KOTOPYI BH 3alljJlaTUTe, — BTO YIYIEHHBEe OPpUOBIM. YTO
Jgydme? fACHO, 4YTO VYIylleHHad OpubeUib. XOTH M3 3TOTO
npmuMepa MOXHO cIneJjiaThb BEIBOII, UyTOo eCcJn BEI
cobupaeTech TOpPIroBaTh 1o cucreMme B pexmuMe

PEaJsIbHOT'O BPEMEHMN, TO €M, KOHEUHO, HaJgo OBThb
NPUOBJIBHOM Ha HNPOWJIEIX IaHHEIX, HO €eCTb U IOPpyI'oM
MOTHUB IOJIS MCIOJIB30BaAHMSA 5STOTO IIpuMepa. BEciam MH
OONIyCTMM, UYTO S3aBUCMMOCTBL €CTb, KoI'la OQaKTUMUEeCKM
ee HeT, TO COBEpUMM BTOPYyKL ouMbOKy. IlleHa, KOTOPYI
MBI 3allJIaTVMM, — pPeaJibHBEM YOBRTOK. OOHAKO €CJIM MbI
OONyCTMM, 4YTO 3aBMCMMOCTM HET, a OHa Ha CcaMOM JeJie
eCThb, TO COBEpPUMM IePBYI OWMOKY U YIYCTUM IPUOBLIL.
Corjlacurecs, yToO JIiydlue « yYIOyCTUTb NPMOBLIL , yeM
[IOHECTM peaJibHele YORITKM. [losTOMy, IIOKa He OyInerT

YGGHMTGHEHOI‘O JOKa3aTeJIbECTBa 3aBUCVMMOCTHM, BaM
Jiyynue #nMcxoiomThbs VM3 TOoIro, gTo HpM@bIJ'H/I n y@bITKM B
TOPI'OBJIE (HeBaJKHO, I10 MEXaHUUECKOM cucreMe i

HET) He B3aBUCAT OT NPelHnOylMx pe3yJibTaToB. 3IecChb,
Kak MOXeT IOoKal3aTbCsa, CYUEeCTBYET HEKUM ODapalokcC.
Bo-mepBHX, €CJIM CYIEeCTBYEeT 3aBUCUMMOCTL B CIOeJIKax,



TO CHUCTeMa OoImonTmMalibHa. OIHAKO O BaBUCUMMOCTU
HMYKOT'IIa HeJib3d9 TOBOPUTH C IIOJIHOM YBEPEHHOCTHIO.
Ecim MBI OyIoeM IOeMCcTBOBATbL, Kak OyITO 23aBUCUMMOCTDb
ecTh (Kor'ma OQaKTUMUECKM €€ HeT), MB CcoBepuMM Oojiee
OIOPOTOCTOAlyld OUMOKY, YeM ecjau Obl OeMCTBOBaJiM, Kak
OyOTO BaBUCUMMOCTM HeT (korma (QakKTMUeCKM OHa €eCThb) .
HomycTuM, dYTO B CHUCTeMe C uctopmeym ms 60 cmesliok Ha
OCHOBE CEPUMHOI'O TecTa OOHapyXeHa 3aBUCUMMOCTBL C
OOBEPUTEJIbHEIM YypPOBHeM 95%. Mel XOTMM, UYTOOB Halla
cucreMa OblIa OINTUMMAJIBHOM, I[IO3TOMY COOTBETCTBYIIIMM
obpasoM mMBMeHdeM ee IpaBujla, dYTOOB MCIOJIBE30BATH
3aMEUEeHHYK 3aBUCUMOCTL . [IpedrnoJjioxXMM, IIO0CJIe 3TOT0 Y
Hac ocTaetrcs 40 cpmeJyiok, U 2BaBUCUMOCTM OOJblle HeT,
B pesyJyibTaTe, MB OIPUXOIOMM K BEBOINY, UYTO IIpaBuia
CMCTEMBl ONTMMalJibHEI. Tenepb npm 40 cOmendkax MB
nojgydyaeM 0OoJiee BHCOKOe onTmMalibHOoe £, uem npum 60
(bojyiee mnompoBHO 06O onTMMalbHOM f — Jajiee B BTOMU
rJjaBe) . Ecam Be OygeTe TOProBaTh IO B3TOM CUCTEME C
HOBBIMI npaBujiaMu, M CIIOJIb 3YIIOIVMU 3aBUCUMOCTE,
npuMeHsad 0oJiee BECOKOE CONYyTCTBYyKIEEe OINTMMaJibHOE
f, a 3aBMCMMOCTM Ha CaMOM »OeJile HeT, TO PpesyJibTarT
oyner Oamxe k 60 cpenkaMm, uyeM k 40 cpejakam, B
KOTOPBIX OBJIM [IOKAa3aHB JiydllMe pesyJibTaTe. TakuMm
obpasoM, f, koTOpoOe BH BHOpaaM, OyoeT CIOBUHYTO
BIIPAaBO, UTO BHPABUTCHA B [HOTEPAX, KOTOPEIE  BH
[IOHEeCeTe M3—-3a TOI'0, UYTO NPEenlOoJIOXMIIM SBaBUCUMOCTSD.
Ecam 3aBMCMMOCTBL [IPUCYTCTBYET, Tor'Ja BH OyoeTe
oJke K MKy KPUBOM f, oonyckamuen, UTo
3aBUCMMOCTE CyllecTByeT. Ecam OB BE pPeWMIM, YUTO
3aBMUCMMOCTM HeT, KkKorma (akKTmMuecKM OHa €CTb, TO BH
Ovlir OBl CJIeBa OT IIMKa kpuBom f, ™ Bamwa cCcuUcTeMa
OblJla OBl TIOOOINITMMAJIbBHOM (HO BHE I[OTEepdeTe MeHble,
yeM ecyiM Obvl OBUIM CIIpaBa OT IIMKA) .

Kopoue T1TOBOpPSH, MIIMTE  BaBUCUMOCTD. Ecimu  oOHa
ODHAPYXUTCS C OOCTATOYHO BEICOKOM BEPOATHOCTHIO,
TOTJa M3MEHUTE IpaBuijla CUCTEMBI, UYTOOBl MCIOJIE30BATH
DTY 3aBUCUMOCTD . B [IPOTUBHOM ciaydae, npm
OTCYTCTBUMU yOeouTeJsIbHOT O CTATUCTUUECKOTO
IoKaszaTeJyIbCTBa 2SaBUCHMMOCTM, CcUMTAMTE, UYTO €€ He
cymecTByeT (M BBl I[IOHECETEe MEeHblMe IOTeEPU, eCJu
bakTMUEeCKM 3aBUCUMMOCTB BCE Xe& CYUEeCTBYET) .



MaTeMaTHMueckoe OoOXmumaHue

TaxkuMm xe o060pas30oM, BaM Jydlle He TOpIroBaThb, IIOKa HEe
oyoeT yoOenouTesibHBIX OOoKa3aTeJbCTB TOTO, gTO
PBIHOUHA S cucreMma, 1o KOTOpOUu BEI cobupaeTecsh
TOPTOBaTh, NPUOBIJIBHA, TO €CTb IIOKA BH He Oyzmere
YBEPEHE, UYTO PBIHOUHAS CUCTEMa MMEET IIOJIOXUTEJIbHOE
MaTeMaTmMueckoe oXmuIaHMe. MaTeMaTudeckoe OXuIaHme
ABJISETCHA CyMMOM, KOTOPYK BE MOXeTe 3RapaboTaTh WM
npomrpaTtb, B CpeIOHeM, IO KaxXIoM CcTaBke. Ha 4a3vKe

a3aPTHHIX UTPOKOB BTO MHOT Ia Ha3elBaeTCcsd
KIOIPEMMYIIECTBOM MI'POKA» (€CJM OHO TIIOJIOXUTEJIbHO IJIA
UTPOKaA) WUV — «OPEeMMyIeCTBOM  KasumHO»  (ecnam  OHO

OTPpMLATEJIbHO IJId MI'POKaA) :

N
(1.03) o ’MaTeMaaneCKoe OXUAAHUE =2(Pi *A)),

i=1

roe P = BepOSTHOCTH BHUMIPHIIA MJIM IPOUI'PHILA;

A = BBEMI'PaHHAA WM HPOUIPaHHAA CyMMa;

N = xKOJIMUYeCTBO BOSBMOXHBIX PEe3yJbTAaTOB.
MaTemMaTmuyeckoe OXMIOaHME — BTO CyMMa [OPOM3BEOEHUU

KaXIOT'0  BO3MOXHOTO  BHMI'PHIIA MM  OPOUTPHLIA U
BEPOSATHOCTM TAKOT'O BHEUTPHIIA MM IPOUTPHIIA .

IaBamTe pacCMOTPMM MaTeMaTMUeCKOoe OXUIOaHue UIPH,
roe y Bac ectb 50% mwWaHCOB BHMI'PATb 2 noJuapa u 50%
LaHCOB MNpoMIpaTh 1 »Oojuiap:

MaTemaTuueckoe oxmmaHme = (0,5 * 2) + (0,5 * (-1))

=1+(-0.5) =0,5

B TaxkxoMm cJiiydae Balle MaTeMaTUMyYecKoe OXuIaHme —
BeiMrpeil 50 LIEHTOB, B CpeldHeM, 3abpoCcokK.

PaccMmMoTpuM CTaBKYy Ha OIMH HOMEpP B pyJieTke. B
3TOM CJlydyae Balle MaTeMaTudeCKOoe OXMIOaHMe COCTaBUT:

MO =((1/38)* 35)+((37/38) *(-1)) = (0,02631578947
* 35) + (0,9736842105 * (-1)) = (0,9210526315) +
(-0,9736842105) = -0,05263157903

Eciu BH I[ocTaBuTe 1 1»OoJIjlap Ha HOMEp B pPyJeTkKe



(aMEepMKaHCKMM IOBOVHOWM HOJIb) , TO MOXeTe OXMIATb
NPpOMTPHILI, B CcpenHeMm, 5,26 LEHTOB Ha OIMH KpPyTI.
Ecnm BH nocTaBuTe S @»OOJJIAPOB, TO MOXEeTe OXMIAThb
IPOUTPHL, B CpenHeM, 26,3

IeHTa Ha OIMH Kpyr. OTMeTbTe, UTO pal3JIMUHBIE CTaBKMU
MERT pPas3JIMUHOE MaTeEMAaTHUUECKOE OXMIAHME B IJEHEXHOM
BRIPAXEHUM, HO B IPOIL[EHTHOM OTHOUIEHMM OT CTaBKM OHO
Bcermga OOMHAKOBO. OXuIaHMe Cepuy CTaBOK SBJISETCS
CYMMOM BHAUEHMUMN OXUIAHMM OTIOEJILHEIX CTaBOK. IlosToMy
ecqM IOpM murpe B PYJETKYy BH CTaBuTe 1 »Jojjlap Ha
4ymCcJio, 3arem 10 gJgoJsjiapoB Ha  4YMCIHO, 3aTeM 5
IOJIJIAPOB HAa YMCJIO, TO BammMM OOIMM OXMIAaHMEeM OynoeT:

MO = (-0,0526 * 1) + (-0,0526 *10) + (-0,0526 *D5)
=0,0526 - 0,526 - 0,263 = -0,84106

TakuM oOpasoM, CcJaenyeT OXupmaThk npomrpemn 84,16
UeHTa. OTOT NPUMHUMUI OOBACHAEeT, IIOYeMy CUCTEME], B
KOTOPBIX [IEITATCHA M3MEHUTH pasmMep CTaBOK B
3aBUCUMOCTM  OT TOTO, CKOJIBKO  [NPOUIPHIEN  WJIU
BEIMT'PHILEN OBLIIO (nonyckasd poLecc He3aBUCHMEIX
VCIIBITaHUM) , CUumMTanTCsd NP OUTPHIUHBIMMA . CyMMa
OTPULIATEJIBHEIX OXMIAHUM [1IO CTabKaM BCcerla SABJISeTCHd
OTPpMULIATEJIbHEIM OXUIOaHMeM !

B OoTHOWEeHUM yIpaBJIEHUS KalMTaJIOM OUYEHb BaXHO
IOHVMMAaTb, UYTO IIPM HUI'PE C OTPMUIATEJIEHEM OXMIAHMEM
HeT CXEeMEl yINpaBJIEHUS OeHBI'aMy, KOTopasd MOXET
coesiaTe Bac nobemmresieM. Ecim BE DpomojrkaeTe
urpars, TO HE3aBUCHMMO OT crnocoba yHnpaBJIE€HMUS
IEeHLT'aMy B HNPOHUIpaeTe BeCh Ball CYEeT, KaKuM Ol
6onpwyM OH HY OB B HavaJe.

STa axkcuoMa BepHa He TOJIbKO IJid 1Z8R) )31 C
OTpPpHULIATEJIBHEIM OXMIaHMEM, OHa MCTMHHA TakKXe IJid

UTPEL C PAaBHBIMM  MaHCaMM. I[IO3TOMY e€IOMHCTBEHHBIM
ciydan, KoTga Yy Bac eCThb LIAHC  BHUI'PATH B
IOJITOCPOUYHOM IEPCIEKTUBE, — 5TO nurpa C
[TOJIOXM T EJIb HEIM MaTeMaTuJde CKUM OXUIIaHUEM . Kpome

TOT'O, BEl MOXETe BEMUIPATH TOJIBKO B »OBYX CJlydasax.
BO—HepBbIX, Iipm VMCIIOJIBEB3OBaAaHUM CTaBKI OIOVMHAKOBOTI'O
pasmMepa, BO—BTOPHIX, MCIIOJIb3Yy A CTaBKM  IIpU f,
MeHBIIeM SBHAUCHWMA f, cCoOoTBeTCTBYKIIEIT'O TOUKE, B
KOTOpOu cpenHee reoMeTpruuYecKoe HPR cTaHOBUTCHA
PaBHEBEIM WMJIVM MEHBIVIM 1.



STa axKcuomMa MCTMHHAa TOJIBKO npM  OTCYTCTBUU
BEPXHETO MnorJjoumawnmero oOapbepa. HanpmMmep, a3apTHBEM
UTPOK, KOTOPBM HaumHaeT co 100 mosapoB, NOPEKPATUT
UrpaTb, ecam ero cueT BepacTteT no 101 gpmossapa. 9Ta
BepxHad uenb (101 gpmossap) HaseBaeTcd TOTJIOUAIMM
bapbepoM. [lonycTuM, UIPOK BCerza CTaBuUT 1 »oJuap
Ha KpacCHEM LUBeT pyJjeTku. TaxkuMm obOpasoM, Yy Hero
HeDOoJIblIOe OTPpHULATEJIbHOE MaTeMaTUUeCKoe OXuOaHume. Y
urpoka OoJiblle MAaHCOB  yYBUIOETH, KakKk eIro CUerT
BelpacTeT no 101 moJsutapa M OH NPEKPpaTUT UI'paTh, UYeM
TO, 4YTO €TI0 CUeT YMEeHbUMTCHS OO HYJd, M OH OyIeT

BBEIHYXIIEH IPeEKPATUTH UTPaTh . Ecnu OH OyzmeT
TOBTOPSATHL 2TOT IIPOLIEeCC CHOBa M CHOBa, TO OKaxeTcsd
B OTPMLATEJILHOM MaTeMaTUUeCKOM OXuIaHuu. Eciu

CeIT'PATB B TAaKYIO nIrpy TOJIBKO ras, TO aKCIVOMa
Hen30eXHOT'0 OaHKPOTCTBa, KOHEUHO Xe, He IIpMMeHMMA.
Pasmauumue MeXnOy OoTpHMLLaTeJIbHBEIM OXNVMIaHVMeM n
IIOJIOXNMTEJIb HEIM OXNMIOaHVMeM - oOTO pasiimume MeXnOy
XM3HBIO ¥ CMepThlo. He wmmMeeT 3HadUeHMsa, HACKOJIBKO
[IOJIOXKMTEJIbHOE NI HACKOJIBKO oTpullaTeJIbHOE
OXMIOaHMEe; BAaXHO TOJIBKO TO, IOJIOXUTEJIbBHOE OHO WU
oTpullaTesIbHOe. IloaToOMy OO PAaCCMOTPEHMA BOIPOCOB
YIIpaBJIEHNMA KalimMTaJIOM BEI IOOJIXKHEI HaMTU nIrpy C
IIOJIOXMTEJIBHEIM OXVIOaHVEM.

FEcim y Bac TakoOM WMI'PE HeT, TOTma  HMKakoe
YIipaBJIEHUE JEeHbI'aMI B MHpe He CliaceT BaC.l C
IOIPpyT'OM CTOPOHBE, €eCJM Yy BaC eCTb I[OJIOKUTEJIbHOE

OXIVMIOaHNne, TO MOXHO, nocpenCrTreoOM IIPaBMIIBHOT'O
YIIpaBJIEHNMA JeHbI'aMIM, InpeBpaTUTb ero B @yHKHMD
OKCIIOHEHIMAJIBHOTI'O pocTa. He mMeeT 3SHaA4YEeHlH,

HACKOJIbLKO MaJjio BTO IIOJIOXUTEJIbHOe oxmIiaHme! JIpyTruMmm
CcJIOBaMM, He uMeeT 3HaueHMs, HaACKOJbKO TIPUOBIILHA
TOpPTOBasgs CUMCTEMa Ha OCHOBe 1 KOHTpakTa. Eciu y Bac
ecTb cucTemMa, koTopas BemIpeiBaeT 10 moJsisiapoB  Ha
KOHTPAKT B OIHOM CHeJIKe (IIOoCJle BBUETa KOMMCCUOHHBIX
1  IPOCKaJIb3BIBAHMUA) , MOXHO  MCIIOJIb30BaTb  METOIL
yIpaBJIeHMsa KaNuTaJIOM TakKuM obpasoM, UYTOOB CIejaThb
ee BoJee NPpUOBJILHOM, ueM cucremy, KOTOopada
nokaseiBaeT cpenHoo Opubesisb 1000 gosjapoB 3a COEJNKY
(mocJjie BBHUETA KOMMCCMOHHEIX ¥ IIPOCKaJib3bBAaHUA) .
liMeeT 3HaueHMe He TO, HACKOJbKO MNpMObBJIbHA Balla



cucrteMa ObJla, a TO, HACKOJIBKO OlIpeleJIEHHO MOXHO
CKazaTb, UYTO CHUCTEeMa I[OKaxeT, I[I0 KpaMHeu Mepe,
MMHVMAJIbHYIO OPpUMOBIE B OynyueM. llosToMy HamboJiee

BaxHoe IPUTOTOBJIEHUE, KOTOpOe MOXeET CIoeJyiaThb
Tpennep, — BTO ybemuTbCcd B 2 TOM, UTO CHUCTEeMa
MTOKAXeT TIIOJIOXMTEJIbHOE MaTeMaTudecKoe OXMIAHME B
OyoyleM. s TOTO  YUTOOBl MMETbH [TOJIOXUTEJIbHOE

MaTeMaTUUYeCKOoe OXuIaHme B OynOylleM, OUeHb BaxXHO He
OT'PaHUUMBATEL CTEIeHM CBOOOIBEl Ballel CUCTEMBl. OJTO
IOIOCTUT'aeTCAa He TOJILKO ylNpasOHEeHMEM WM YyMEeHBIIEHMEM
KOJIMUeCTRBa I[IapaMeTpoB, IIOoOJleXallMxX ONTUMMM3alLuM, HO
TaKXe M IIyTeM COKpalleHMda Kak MOXHO OOJIBlIIeTO
KOJIMUeCcTBa IpaBuUIl CUCTEMEL. Kaxnem napamMerp,
KOTOPEIM BHE noOaBJjideTe, Kaxnoe IIpaBuUIJIO, KOTOpOe BH
BHOCUTE, KaxInoe MeJibuallilee MW3MeHeHMe, KOTOpOoe BH
nejlaeTe B cucreme, cokpamaeT  4YMCJIO CTeleHeln
ceoOomel. B mpmeasie, BaM HYXHO IIOCTPOMTE IOCTATOYHO
IPVMMUTHMBHYI UM IIPOCTYKH CHUCTeEMy, KOTOopad IIOCTOAHHO
OyIoeT NPUMHOCUTBL HeOOJNbWYK NPUOBJIL [IOUYTM Ha JIIOOM

PEIHKEe. J CHOBa BAaXHO, YTOOBl BEl I[IOHAJIM, — HE MVMeeT
3HaAUEeHMd, HaCKOJIbKO NPpuOBJIBHA CcuUCTeMa, I[I0OKa OHa
NpPMOBJIbHA . HeHb1U, KOTOPEIE BEIL 3apaboTaere B
TOPIOBJIE, OynoyT 3apaboTaHs [IOCPEnCTBOM
50PEKTUBHOTO YIIPaBJIEHMA OeHbTaMu. ToproBad CHUCTEMa
— 2TO [IPOCTO CpencTro, KOTOpoe maeT BaM

[IOJIOXKUTEJIbHOE MaTeMaTUUdeCKOoe OXMIOaHue, dYTOOBEl MOXHO
OBLJIO MCIIOJIb30BATH ylpaBJjieHMe neHbraMu. CHUCTEMEH,
KOTOpele paborTamnT (IIOKAa3BBaKT, IO KpaMHelW Mepe,
MVHVMAaJIbHYIO [IPUOBLIIE ) TOJIbBKO Ha OOHOM NI
HECKOJIBKMX PBEHKAX WIM MMET pPas3JIMUHBIE OIpaBuUlla WU
IapaMeTpsl IJIS PasJIMUHBIX PBHKOB, BEPOATHEee BCero,
He OynyT paboTaTe B pPexXMMe pPeaJIbHOT'O BpPEeMEHU
OOCTATOUYHO nJoJiro. IlpobisiemMa OOJNBUIMHCTBA TEXHUUECKU
OPMEHTMPOBAHHEIX TPeuIgepoR COCTOMT B TOM, UYTO OHU

TPATAT CJIMIIKOM  MHOT'O BpeEMEHU " Y CUIIUN Ha
ONTMMMBALMID Pa3JIMUHEIX [IPaBMJI M BHAUEHUM [HapaMeTpOB
TOPT'OBOU CUCTEME. Chife) naeT COBEPUEHHO
NIPOTUBOIOJIOXHEIE Pe3yJIbTaTE. BMecTO TOTO, UYTOOH

TPaTUTb CUMJIEL M KOMIIBIOTEPHOE BpeMsa Ha YyBeJIMUeHUEe
NpMOBIIEN TOPI'OBOM CMCTEMBI, HallpaBbTe JSHEPIMIO Ha
yBeJIMUeHMe YPOBHA HANEXHOCTM IIOJIyUYeHMS MUHMMAaJIbHOU
[IPUOBLIIN .



PeMHEECTHMPOBATE TOPI'OBHE NPUOBUIM MM HET

IaBamTe Ha30BEeM cJenyimyil cucreMy «Cumcrtema A». OHa
COCTOUT U3 2 CHOeJIOK: InepsBas BemMIpeBaeT 50%, BTOpasa
npourpeBaeT 40%. EcCAM MBI HE PEeMHBECTHUPYEM NPUOBLIbL,

TO BeBMI'PEIBaeM 10%,

PeEMHBECTUPYEM, Ta Xe

IOCJIeNOBATEJIbHOCTh CHOeJIOK maeT npourpemn 10%.

Cucrema A
be3 peunBecTHpOBAHUSA C peMHBECTHPOBAHHEM
Homep P&L Tombiii P&L Hombiii
CHENKM 5+ ° 3y e E Gy KanWran Shoemr KQIATAN
100- 100
e 50 150 0 150
2 -40 110 -60 90

Tenepb napamTe I[IOCMOTPMM Ha CcuUCTeMy B (BemTpell 15%
M Opourpell 5%), KOTOpad TakK Xe, KakK M cucreMma A,

[IPUHOCUT 10% 3a
PEMHBECTHUPOBAHMA. Ho

CIOeJIKU1 npm OTCYyTCTBNMMA
IIOCMOTpPUTE Ha PE3YIIETAaTEI

CUCTEMHE B Npu PEeMHBECTUPOBAHUM:

B OTJIMUME OT CUCTEMHEI A OHa 3apa6aTbIBaeT JEHBTNM.

Cucrema B
bBe3 pennBecTHpoBaHUA C peMHBECTHPOBAHHEM
Homep P&L TTonnbiit P&L Ioanbiii
CIeKH Kanuran KANHTAN
100 100’
1 15 115 15 115
2 -5 110 -5,75 109,25
BaxHO I[IOHVMAaTh, npu TOPI'OBJIE c
PEeEMHBECTHMPOOBAHMEM BEIMI'OHEINIHA A crucTremMa MOXeT
npesparTmrTrbsCHA B IIPOMI'PHEIIHY O cucremMy, HO He
HaoéopOT! BbIMI‘prLUHaH crucTeMa rnpeppamaeTcd B
IMNPOMI'PEIIHY O CucreMy npmn TOPIOBRIJIEC C
pernmHBeCTMpPpOBaHMEN, JOXOIObL HeIIOCTaTOUHO

I1I0CJIeIOBAaTEJIB HEL.

VBMeHeHMEe MHNOopsSOKa MM I[IOCJHENOBATENIBEHOCTHY CHEJIOK
He BJMSeT Ha OKOHUATEJIBHEN pPe3yJILTaT. IDTO He
TOJILKO BEPHO IPUM OTCYTCTBUM PEUHBECTUPOBAHMUS, HO U



pm PEUMHBECTUPOBAHUN (xoTa MHOT'ME OMOOUHO
moJjiaralpnT, 4YTO STO HEe Tak) .
Cuctema A
Be3 pennBecTHpoBaHng C peuHBecTHpOBaHMEM
Homep P&L Ioxnbii P&L Ionabiit
CHeJIKH KanuTan KanuTain
100 100
4 \(;r,, -40, 60 -40 60
7 50 110 30 90
Cucrema B
be3 pennBecTHpOBaHNA C pennpe OBAHHEM
Homep P&L Tlommbrii P&L Toanbiid
CACNKH Kanuran KanuTal
‘ 100 100
1 -5 95 -5 95
2 15 110 ) 14,25 109,25
OquM,JIHO, gTo IIOCJIeIORaTEeJIBLHOCTDB CIOeJIOK He
BJILSET Ha OKOHUAaTeJIbHBIN pesyibTarT, HEeBaXHO,

MCIIOJIb3yEeM MBI PEMHBECTUPOBAHME MM HeT. OOHVM U3
[IJIIOCOB IpPM TOPTIOBJIE Ha OCHOBE pPEeMHBECTUMPOBAHUA
ABJIS€TCHd TO, UYTO IIPOUTIPHLIM OOBEUHO CIJIaXMBAlTCH.
Korma cmcrTemMa BXOOMT B I[Iepuon NIPpOMIpHIIEN,  3a
KaXIOW  IPOMUIPHIIHOM  CIHOEJIKOM  CJjlenyeT croeJika C
MEHbUVM KOJIMUYECTBOM KOHTPAKTOB.

Ha nmnepsBBElM B3IJIAL KaXeTCsd, UYTO Jiydlle TOpI'OBAaTh

0e3 pPerMHBECTUPOBAHNUA, TaKk Kak B DBTOM CJydae
BEpPOATHOCTB BEIMIT'PHILIIA OoJsibie . OmHakKo 3TO
HenpaBMUJIbLHOE  yTBepXIeHUe, TaK KakK B pPeaJyibHOMU

TOPTOBJIE MBI He 3abmpaeM BCe NPpUOBIIM M HEe IIOKPHBaeM
BCe Haum yOBRITKM, IOoDaBJidd CpelncTeBa Ha cueT. DBojee
TOI'O, NpPUPOIa MHBECTUPOBAHUS MM TOPITOBJIM OCHOBAaHAa
Ha CMEWMVBAHMM MCXOIOHEIX U IIOJIYYEHHEIX B pe3yJjbTaTre

TOPTOBJIM CpPeICTB. EcCAM MBI He T[IPOM3BOIMM DTOTO
CMEMMBAaHUSA (kak B ciydae OTCYTCTBUA
PEUMHBECTUPOBAHUSA) , TO He  MOXeM  HaleeTcsd Ha

3HAUUTEJIbHOEe YyBeJIMUeHMe KanuTala.
Ecam cucTeMa IOOoCTaTOuYHO 350beKTMBHA, TO NIPUOBLIIM,
[1OJIyYEeHHEIE Ha OCHOBE PEVMHBECTMPOBAHMUS, OyOyT



HaMHOTI'O OoJibue npuobeLIen, [TOJIYUEHHBIX oes
VMHBECTUPOBAHUSA.

sMeHeHHMe cCTelneHu NOpnrogHoCTMM CHUCTEMBl OJIsi
PEMHBECTMPOBAHUSA IIOCPenCTBOM CpenHeIro
reoMeTpMN4YeCcKoOIo.

IIo HacTOAmWeIro MOMEHTAa Mbl BUIOEJM, KaK CUCTEMY MOXHO
pPasz3pyumnTs, OJjlaromapsd OTCYTCTBMIO CTaOMIBHOCTU OT
cOoeJIkM K cpeJike. He oO3HauvaeT JIM 5TO, YTO MBI IOOJDKHEL
NPeKPaTUTh TOPTOBJI U IOJOXUTL HOEeHbIM B OaHK?



Cucrema B ek
P Be3 penHBeCTHPOBAHMA C peunpecTHpOBaHHEM
Homep P&L Tombiik P&L Tommbrii
caenKu _— - Kanuraji KANHTAN
100 100
1 15 115 15 115 e
2 BT 110 575 109,25
3 ~1 109 -1,0925 108,1575
4 -1 108 -1,08157 107,0759
IpoiieHT BoMIpHIIIEH 25% ’ ’ 25% o
CpenHsas cuenka 2 1,768981
PucK / BHIMTPHILI i 2,14 ' 1,89
CraHgapTHOE OTKIIOHEHHE 7,68 7,87
Cpenansisi cienka / CTaHAAPTHOE OTKJIOHEHHE 0,26 : 0,22
Cucrema C
X _ . bBe3 penHBecTHPOBAHNS C peunpecTHpOBaHHEM
Homep P&L Iosmbrit P&L Iommbii
ClIeNKH - Kanuran KanmuTal
100 ( 100
1 1 101 1 101
2 1 102 1,01 102,01
3 1 103 1,0201 103,0301
4 1 104 1,00301  104,0604
IIpoLEeHT BIMIPhILIEA ¥ - . 1 ' 1
CpenHsis caenka 1 ‘ 1,01510
PHCK / BHIUTPHII - " -
CraHoapTHOE OTKIOHEHHE | 0 0,01
Cpenrsisi ciieNika / CTaHIapTHOE OTKJIOHEHHE - ' | 89,89
Tenepb, eCJIn MEIL ,HGTZCTBMTGHI:HO CTpeMMMMCHA K

[IOCJIEOOBATEJIBHOCTHY, PaCCMOTPUM OAaHKOBCKUM IOEIIO3UT,
abCOJIDTHO CTAaOUJIBHBEIM MHCTPYMEHT (IO CpaBHEHMIO C
TOPTOBJIEN) , BHIJIAUMBAKIMM 1 NOYHKT 3a OIpeleJIeHHBU
nepmon. HasoseMm »Ty cepuio cucrtemom C. Hawma uemnp —
MaKCUMUBUPOBATH IPUOBLITN npm TOPTOBJIE C
peuHBecTMpoBaHueM. C 2TOM TOUKM 3PEeHMSI Halla Jydllasd
PEMHBECTULIMOHHAS I[IOCJEenOBATEJIbLHOCTE MMEET MEeCTO
IpY MCIHOJIb30BaHUM cucTeMel B. Kak BHOpaATh HaAWUIJIYUIYIO



CUCTEMY IIPM HalMuuy MHOOPpMALUM TOJBKO O TOPIOBJE
tes PEVHBECTUPOBAHMUA? I[To [IPOLIEHTY BEIV T PBILHEIX
crnesiok? Ilo obwem cyMMmMe 3apaborka? Ilo cpenHen
coejyike? OTBEeTOM Ha 5BTU BOIPOCH OyIeT <«HeT», Tak
Kak OTBETUB «IOa», Mbl IOOJDKHEI TOPI'OBAThHL IO cUcTeMe A
(n VMEHHO 3TO pelueHue IpyUMeT OOJIBIIMHCTBO
OBIUEPCHEIX TpennepoB) . UYTOo eciu IIPUHATH peleHUe,
nCxXonmd u3 HauboJsiple CcTabujibHOCTM (TO €CTb MCXOLH
"3 HanboJIbWeI O OTHOIEHUNU CpenHa4d coeJika /
CTaHOapTHOE OTKJIOHEHME WM  UCXOoOod U3 caMoIo
HU3KOTO CTaHOAPTHOTO OTKJIOHEHUM) ? Kaxk HacueT
CaMOTO BBICOKOTO OTHOWEHMS PUCK / BHUTPHII WX
CaMoOI'0O HMI3KOI'O IIpouTrprlla? I3TO TOXE He IIOMOXeT HaM
C I[PaBWUJIbHBEIM OTBEeTOM. Ecim Mel OyIoeM BHOMPATH
cucTeMy IO D3STMM I[OPMB3HaAKaM, TO Jiydlle [IOJOXUTH
IOeHbI'M B OaHK UM 3abBITh O TOPIOBJIE.

Cucrtema B ofOjsamaeT XopoWMM COUYeTaHMeM NPUOBIJIBHOCTU
n crabunbHOCTM. CucTemel A m C He o0JamanT 3TUMU
KauecTBaMM. BoOT nouemMy cucTeMa B paboTaeT Jydue
BCETro IpM TOPI'OBJE C pPeuHBeCcTMpoBaHMeM. Kakosp
HaWJTy 4l criocot 3MEPEHUST DTOTO «XOopomero
coueTaHua»? JaHHYKO OpoOJeMy MOXHO PEeWMTb C IIOMOULIO
CpelIHero TI'eOMETPUUECKOTO. OJOTO TIMIPOCTO KOPeHb N-I
CTEeIlleHU n3 OTHOCUTEJIBHOTO KOHEUHOTO Kanmrasa
(TWR) , roe N ABJIIETCH KOJIMUECTBOM [IeprOonOB
(comesiok) . TWR mJjid 3TUX pacCMaTpMBAEMBIX Tpex CUCTEM
OyOoyT CJeOyOUVMH :

Cucrema TWR
"Cuctema A k - 0;91809
Ciicrema B 1,070759

Cucrema C v ,‘ 1,040604

Tak Kak B KaxIoM Takom cucTemMe 1o 4 cpmnejyiku, TO,
UTOOBl MOJIYUMTh CpeIHee TI'eOMeTpUuUYecKoe, BO3bMEM
KOPEeHb uUeTBepTOoM creneHm TWR.



Cucrema Cpennee reoMerpHiecKoe

Cucrema A 0,978861

Cucrema B 1,017238
Cucrema C o i1,009999

N
(104 . TWR= [ HPR.

i=1

(1.05) Cpemree reomerpudeckoe = TWR ~ (1/N),

roe N = ofmee KOJIMUECTBO CHOEJIOK;

HPR = npwubbuib 3a ONpeneJieHHBM I[epuon (enmHuLa
[1JII0C VPOBEHD bife xona, HalpuMep HPR =1,10
o3HauvaeT 10% nOpubBIIL 3a OaHHBM nepmuon, CTaBKy
UM CHOEJIKY) ;

TWR =KOJIMYECTRBO OOJIJIapOB Ha KOHell cepumn
IeproIoB / CTaBOK / CIeJIOK Ha IOJIIap

HepBOHaanbHOIZ VIHBeCTVML MU .

Iajee MnpencTaBJieH OPYyToM CrHooco® BHPAXeHUS DBTUX
TepeMeHHBIX :

(1.006) TWR = (KOHEUHOe cocTodgHue cuera) /
(HauaJibHOe COCTOdHME cueTa) CpenHee
reoMeTpuueckoe (G) paBHO BameMy QakTopy pocTa

3a UIPy, WINU:

(1.07) G = (xoHe4yHOe édéTbﬁHne '(“:iieTa / HAYaIbHOE COCTOSTHHE cqua),;
* (1 / xonuyecTBO MIp) Y
Kaxk MBI yXe cka3zajiM, CcpelHee TIeOMeTpuUuecCKoe — 3TO
bakTOp pPoOCTa Bamero cyera 3a urpy. Cucrema cC
HaMOOJIb UMM CpeIHMM TeoMeTpUuUe CKMM ABJISIETCH
cCucTeMOou, KOTOopad IIpMHeceT HauOoJiplWyln OIPMUOBLIL,
eCJIM TOpI'OBaThb Ha OCHOBE PEUMHBECTUPOBAHUSA IJOXOIOB.
CpenHee T'eOMEeTPMUECKOEe MeHblle eIMHMIE O3HadaerT,
4yTO CucTeMa OyIneT TepdTb OEeHbIM, eCJiM BH OygeTe
TOPTIOBaATh Ha OCHOBE PEMHBECTUPOBAHUA.
S50PeKTMRHOCTL MHBECTMLMM UYacTO OleHMBaeTcsa C
TOUKU 3peHnd OVCIIEpCUMA IOXOIOB. KospodpmumeH TE



Mlapna, TpenHopa, [IxeHceHa, BamMm um Tak gpgalee,
[IBEITAIOTCA COOTHECTM DSOPEeKTUMBHOCTLE MHBECTMPOBAHMA C

OVCIIepCUeEN. CpenHee TreoMeTpruUeckKoe MOXHO
paccMaTpMBaATE KaK OIOHY M3 TakKMxX BeJduduH. OIOHAKO B
OTJIMUUE oT OPpyImx KOB0OMULMEHTOB cpenHee
TeoOMeTprUecKoe nus3MepsgaeT S50PEKTMBHOCTD

VMHBECTUPOBAHMA I[1I0 OTHOUWEHMIO K OUCIEPCUM B TOU Xe
MaTeMaTUUYeCKOM GopMe, B KOTOpPOM 3amaeTcsda OajilaHc
Ballero cueTa.

YpaBHeHUE (1.04) MOXHO [IPOKOMMEHTHUPOBATH
crenywoumM obpasom. Ecam HPR = 0, TO BB IOJHOCTHIO
BEIIIETE M3 MIPE, TaK Kak BCe, UYTO yMHOXaeTCcd Ha
HOJIb, PaBHO HyJw0. JliobOad OoJibllad NPOUIPHIIHASA COeJiKa
OyoeT MMeThb caMoe HeOJaronpmudadTHoOe BIIMAHMEe Ha TWR,
TakKk KakK 5BTa OQYHKUMSA  MYJIBTUIIJIMKATUBHA, a He
anOguTHUBHA .

Kak syume BCero pemMHBECTMPOBATHL

o sTOT0 MOMeHTa peub mJjla O pemHBecTupoBaHum 100%
cpencTrTs CO cueTa. JV XOTd HaM M3BECTHO, UYTO nIJd
MaKCUMM3AaUMY TIOTEHUMAJbHO MPUOBIJIEHOM CUCTEMEBL MH
IOJDKHEL PEeMHBECTMPOBATH, MCIOJIb30BaHME B  KaXIOU
conenke 100% xanmurana Bp4An JM PA3yMHO.

PaccMoTpuM UTpy (50/50) C OpPOCKOM MOHETHI .
[lTpennoyioxmM, BaM IIJIaTAT 2 noJjuapa, ecJ  BH
BHIMT'PEIBAETE, 171 TepsaeTe 1 noJiap, eciun

npourpeBaeTe. MaTeMaTMUeCcKOe OXMIaHMe COCTaBJISEeT
0,5. Ipyrumm cJjioBaMmM, CJenyeT OXuIaThb BeHUI'PHmA 50
IIEHTOB B CpeIHeM 3a OpOoOCOK. OJOTO BEPHO nOJIS I[IePBOTO
Opocka M IJid BCeX Nocjelyrnurx OpPOCKOB IIPU YCJIOBUM,
UTO BH HEe yBeJMUMBaeTe CyMMYy CTaBKM. Ho B mnpolecce
HE3AaBUCHUMBEIX MCIBTAHMM MMEHHO BTO UM CJleOyeT IOeJlaThb.
Korma BEI BEMI'PEIBAETE, TO ILOOJIKHEl yBEJIMUMBATE CTaABKY
[IpM KaxIooM OpockKe.

IHomycTwmM, BBl HaudMHaeTe MIPYy C OIOHOTO nJoJujapa,
BHIMT'PEIBAETE IIPM IIE€PBOM OpocCke U 3apabaTeBaeTe OBa
noJsulapa. llpm crepymomeM OpoCKe BB TakKXe CTaBUTE
BECb CUeT (3 nmomjnapa), OOHAKO Ha DTOT pas
IpoUIpEBaeTe U TepgeTe 3 »mojuJiapa. Bel nOpourpanmu
NepBOHAaUaJIbHyl CyMMy B 1 @moJjulap M 2 moJjjapa,
KOTOPEIE pPaHee BHUIPAJIM. ECHIM BB BHUIPEHBAETE IIPU



nocjenHeM Opocke, TO 3BapabaTelBaeTe 6 IOOJIJIAapOB, Tak
Kak crmeJjlajamM 3 CTaBkKM o 1 poJjapy. HejJo B TOM, UTO
ecnau BH ucnonb3yeTe 100% cueTa, TO BHMIETE U3
UTPB, KaK TOJbBKO CTOJIKHETECH C TI[POUIPHIIEM, UYTO
aBJideTCcd Heus0eXHBIM COOeTMeM. Ecam OBl MB  MOIJIU
nepeurpaTh NOPpemployluyl CLeHapmMM ¥ BE  Oejiajiu O
CTaBkM 0e3 pPeMHBEeCTUPOBAHMA, TO BbeMIpaamM OB 2
nojuliapa IOpu HOepBOM CTaBKe UM Npourpalnm 1 JoJujap Ipu
BTOpOoM. Temnephb Balla 4YucTad OpuOBUIL 1 »JoJsuiap, a
cueT paBeH 2 JgojujlapaM. l['De-To Mexdy O3STUMM IOBYMS
CLUeHapMaMM HaXOIOUTCS OITMMAJIbHEIM BHOOP CTaBOK IIPU
[IOJIOXUTEJIBHOM OXMOaHuu. OIOHAKO CcHauvajla MB IJOJDKHEL
PacCMOTPETh OINTUMMAJIbHYI CTPATETMI CTABOK OJIS MIPH
C OTpHMLATEJIbHEIM OXMIOaHueM. Korma BB 3HaeTe, UYTO
Urpa MMeeT OTpMUlIaTesJIbHOE MaTeMaTUMUeCKoe OXMIaHue,
TO Jyduen CTaBKOM OynoeT OTCYTCTBUE CTaBKMU.
[loMHMTEe, UYTO HEeT CTpaTeruM YyIpaBJeHUd IeHbIaMH,
KOoTopasa MOXeT [IPeBPATUTH NPOUTPHUHYID  UIPY B
BHIMTPHIIHYKO. OODHAKO €CJIM BB IOOJIXHEI CIOeJjlaTb CTAaBKY B
urpe C OTpHMLATEJIBHEIM OXMIAaHMEM, TO  HaWUJydlleu
cTpaTermuem OymeT cTparTermusa MaKCHUMaJIbHOM CMEJIOCTH.
IpyruMm cJjioBaMy, BaM HaOo CIOeJlaTbhb KaK MOXHO MeHbIe
CTaBOK (B IIPOTUBOIIOJOXHOCTE MUIPEe C IIOJIOXUTEJIbHEM
OXMIOaHueMm, TOe cjenyeT CTaBUTb KaK MOXHO dale) .
Uem OoOJiblle TMONBITOK, TeM ©OoJiblle BEePOSATHOCTb, UYTO
IpM OTPMLATEJBHOM OXMIAHMM BBl OpomuTIpaeTe. IloaToMy
IpM OTPMLATEJIBHOM OXMIOAaHMM MEHbIIe BO3MOXHOCTM OJid
NpOUTPHIIA, €CJAM OJIMHa MIPHE yKOopauuBaeTcsa (TO ecCcThb
KOT'Ja UMCJIO I[ONBITOK HOpubimxaeTrca K 1). Ecmam BH
urpaeTe B MUIPY, I'De ecTb maHc 49% BemrpaTtrs 1
nosulap m 51% npourpaTk 1 pgoJujap, TO Jiydlle BCETO
cImejlaTb TOJIbBKO OIHY TIONBITKYy. YeM ©OoJiblle CTaBOK BH
OymeTe nejlaTb, TeM OoJiblle BEpPOATHOCTL, UTO BH

npomrpaeTe (c BEPOATHOCTBIO IpOoMIPHILIA ,
NpUOIVXaKnencs K YBEPEHHOCTH, Ko nma nurpa
npubamwxkaeTcd K OECKOHEeYHOCTM). OITO He O3Hadaer,
U4TO BBl IOOCTUIaeTe IIOJIOKUTEJIbBHOTO OXUIAHUSA I[IpU
OOHOM [IOTIEITKE, HO BEI, 10 KpamHeu Mepe,
MUHVMI3UPpyEeTe BEPOATHOCTD [IpoMIpHILIA , coepepllad

TOJILKO OIHY IIONBITKY. Ternepbr BepHeMcda kK uIpe C
MMOJIOXUTEJIbHEIM OXUIaHueM. Mel pemmyiM B HaudaJle DSTOoM
OMCKYyCCUM, uTo B JII00 011 cImeJjyike KOJIMUECTBO



KOHTPAaKTOB, KOTOpoe OTKPEIBAET Tpenmep,
onpenendgerca dakTtopoM f (umcgo mMexny 0 m 1), dUTO
npencrTaBiisgeT cobom KOJIMUECTRBO KOHTPAaKTOB,
3aBUCHllee KaK OT IMIpennojaraeMoro NpOouIpHIIa
B CllegyKlley creJike, Tak M OT obmero 6HajlaHca cueTa.
Ecam BB 3HaeTe, 4YTO OobOJjlamaeTe npeuMmyllecTBoM Opu N
CTaBKax, HO He 23HaeTe, Kakue m3 25Tux N OynoyT
BEIMT'PHIIAMM (M Ha KakKylwn CyMMYy), a KaKue U3 HUX
OyOoyT NPOUTIPHIAMM (M Ha KakKyln CyMMy), TO Jydle
BCero Ha OOJIbIIOM OTpEe3Ke BPEMEHM PUCKOBATHL ONHOM U
TOM Xe IOJIeM Ballero cueTa. OTOT MeTOH, OCHOBAHHHEM
Ha MCIOJIb30BaHUM OQUKCHUMPOBAHHOM IOOJIM BalWero CcdyeTa,
U 4dBJIgeTCH JIyudlleM CUMCTEMOM CTaBOK. EcamM B BallMX
coejikax eCTb 3aBUCUMMOCTBL, I'I€ BBMIPHIM IIOPOXIAT
BEIMT'PHIIM, a [OIPOUITPHIIM [HOPOXIAIT MNPOUIPHIM, WU
HaobopoT, TOT Oa BCE PaBHO JIydiie CTaBUTHb
ONpeleJsIeHHY IOJII0 Balero obmWero cueTa, HO BTa OoJd
yxe He OynmeT O(UKCMPOBaAHHOM. B 5TOM cCjaydae »OoJ4
cueTa JOJDKHA OTpaxXaTb OEeMCTBME SBaBUCUMOCTU (eciu
BBl HE «OTIYTHYJM» 23aBUCMMOCTBL OT CUCTEMHE, CO3IaB
CMCTEMHEIE MpaBWja IOJS €€ MCIOJIb30BaHMA) .
«I[logoxomTe, — CKaxeTe BE. — Pal3Be He OeCIOJIE3HH
BCe OBTM CHUCTEME CTaBOK? Pas3Be OHM TIpPeonoJieBalT
IperMymecTBO KasmMHO? OHM TOJIBKO OTIAJIS0T MOMEHT
[IOJIHOT'O pa3opeHudA!» 3170 abcoJsioTHasd OpaBna IoJisd
CUTyaLUUM C OTPMULATEJIbHEIM MaTEMATUUECKUM OXMIAHMEM.
Kormpa OXMIOaHME [IOJIOXUTEJILHOE, Tpernnep/a3apTHLHMA
UTPOK CTOMUT Iepell BOIPOCOM, KaK HaujyduuM oO0pasoM
UCIIOJIB30BATE 2TO INOJIOXUTEJIBHOE OXMUIAHUE.

TOpProBJNsA ONTHMMAJNILHOM GMKCMPOBAHHOM LOJEen

Bce, O uyeM MBH TOBOPWMJIM BHIIE, IIOOTOTOBUIJIO OCHOBY
oJig STOTO paslznejyla. Mel Tenepb 3HAEM, UTO IIepen TeM,
Kak ofOCyXIDaThb BEJIMUMHY CTABOK Ha IOAHHOM PBEHKE WU
B cucrTemMme, Hanoo [IOHATH, eCThb i Yy BacC
[IOJIOXKUTEJIbHOE MaTeMaTudeckoe oxXunaHue. Mel yBUIOENM,
yTo TaK  HasbHBaeMasd «xopomasa crucTeMa» (korTma
MaTeMaTUUeCKOe OXMIOaHMeE VMeeT [IOJIOXUTEJIbHOE
3HaUeHMe) QaKTUMUeCKM MOXeT OBTb He TakKouM YyX U
Xopolumen npu PEMHBECTUPOBAHUNU IIOXOIOB, ecyun
PEMHBECTUMPOBATEL CJIMIIKOM BBICOKMM IIPOLIEHT BHEUI'PHILIEN



10 OTHOUWEHMID K pas3bpocy pesyJlIbTaTOB CUCTEMBI. ECIU
B OEeVCTBUTEJIBHOCTHA eCcTb [IOJIOXUTEJIBHOE
MaTeMaTHUUEeCKOe OXMIOaHMe, KakMMm Obl MaJIEeHbKMM OHO HMU
OBLJIO, MCIIOJIB3YMUTE €TI0 C MaKCUMaJIbHOM oTnauen. Illpu
HE3AaBUCHUMEIX MCIEBTAHUAX SBTO OOCTUTAETCS NOCPEenCTBOM
PEMHBECTUPOBAHMSA OUKCHUPOBAHHOM IOJIM BalWero obwero

cuera.’

Kak HamM HauWTM 5BTO onTMMaJibHoe f? B mnocjgenHue
OeCcCAaTUJIeTUS a3apPTHBEIMU UTPOKaMU MCIIOJIb30BAJIOCh
MHOXEeCTBO CHUCTEeM, CcaMasd M3BeCTHasd ¥ TOYHad U3
KOTOpHIX —  «CucrTema CTaBOK Kemnnu, ABJIARIIAACH
NIPOOOJIDKEHMEM MaTeMaTUMUECKOM UIEHU, BEIOIBMHYTOM B
HauaJie 1956 roma IxoHom JI. KeJsnum MIaIulMM.

ns Kpurepmsa Kennmu crenyer, UTO MBI ITOJIXXHEL
MCIIOJIB30BATh OQUMKCHUPOBAHHYK »noJito cueTa (f), koTopasd
MakcuMmUsupyeT obyHkUMIO pocTta G (f) :

(1.08) GO =P*In(1 +Bx*f)+(1-P)*In(l -0,

roe f = onTumManbHasa OUKCHUPOBaAHHAaS IOOJIS;

P = BepOSTHOCTBL BBMI'PHUWHOM CTABKU MM CIOEJIKMU;

B = OTHOIEHME BHEMUIPAHHOM CYMMB I10 BEMI'PBIIHOM

CTaBKe K I[IPOUIPAHHOM CyMME I10 IIPOUIPBIIHOM CTaBKEe;

In() = QYyHKUMSA HATypPaJbHOTO JioTrapudma.

Oxkal3elBaeTCsd, UYTO IJg9 CHUCTEM C JOBYMS BO3MOXHBIMU
UCxXomaMy 9STO ONTMMalsibHoe f MOXHO IOBOJIBHO JIET'KO
HaTy C nomombio dopmys Kesnm.

®opmyisl Kennn

HaumHasa ¢ xoHua 1940-x T0O»XOB, MHXEHEPHE KOMIIaHUM
Bell System paboTranu Han OpoOJyIeMOM Iepenaur IaHHBIX
10 MeXOYHApOOHBIM JIMHMAM. IIlpobOiemMa, cToduWwaa Iepen
HMMM, 3akjodajlaCb B TOM, UYTO JIMHUM OBUJIM I[IOIOBEPXEHEL
CJIy4damHOMY, HensDexHoMy LWYyMY >, KOTOPHEIN MelaJjl
repenade IAaHHEBIX . lHxeHepaMm KOMIIaHUM OBLIIO
IpenJIOXeHO HECKOJIbKO IOBOJIBHO OPUI'MHAJIbHEIX
pemweHMr. Kaxk 5TO HM CTPaHHO, HaOIODalIMchb OOoJibliMe
cxXoncTBa MEeXIy npobJjeMom nepenadu A HHEBIX 128
NpobJIeMOM T'€OMETPUUECKOI'O poCTa, KOTOpas OTHOCUTCHA



K YIOPaBJEHMI »OeHbIaMM B as3apTHHX KMI'pax (Tak Kak
obe mnpobJieMBl 4BJISITCH IPOOYKTOM CJIydaMHOM CpPennl) .
Tak nogaBujlacb nepsasa dopmyisa Kemjmnwm.

[leprOe ypaBHEHME BHIJIAOMT CJeOyllVM oOpasoM:

(1.092)  f=2#P-1,
mMJjin

(1.090) f=pP-Q,

roe f = onTtuMasibHad QUKCHUPOBAHHAA IOJIA;

P = BEepOATHOCTbL BBMI'PHIIHOM CTaBKM WM CHOEJIKMU;
Q = BepOATHOCTb HNpourpsma (1 - P).

Obe ¢popmel ypaBHeHus (1.09) »KBMBAJIEHTHEH.

YpaBHenus (1.09%a) wmmm (1.096) mns onTtmuMaabHOTO f
OanyT TPABUJIBHEM OTBET MNIPU YCJIOBUM, UTO BHUI'PHIIM U
NPOUTPHIM OyIOyT OIMHAKOBEE I10 BEeJIMUMHE. B kKauecTBe

npyMepa pPacCMOTPMM CJHeIyo LM NOTOK CTaBOK:
-1, +1, +1, -1, +1, +1, +1, +1, -1

Ecre 10 cTaBOK, 6 M3 HMX BBMIPHBIUIHEIX, OTCIA:
f=(0,6*2)-1 =1,2-1=0,2

Ecay BBMUIPHIIM WM OPOUTPHIIM He ObIM OB OIMHAKOBOIO
pasMepa, TO 5BTa oO¢opMyJsa He gpgaja Obvbl OpaBUJIIBHOTO
oTBeTa. [IpMMEpOM CJYXUT OPOCOK MOHETH B UIPEe «IBa
K OIHOMY», TOoe BCe BHMIPHIM — 2 eIOVMHUIH, a
npomurpelir — 1 enuHMLa.B »TOoM ciiydae o¢opwmysia Kejm
OyoeT BHEIJVISOETH CJenyilyM oOpasoM:

(1.10a) f=(B+1)*P-1)/B,

roe t = onTmMmasibHasa QUMKCHUPOBAHHAaSA IOJIL;
P = BepOATHOCTH BHEUMI'PHIIHOM CTaBKU MM CHOEJIKMU;
B = OTHOUWEHME BEMUIPAHHOM CYMMHE I[IO BEMI'PHIHOMN

CTaBKe K IIPOUIPAHHOM CyMMe I[10 IIPOUIPHIIHOM CTaBKe.

B Hamem npuMepe C OPOCKOM MOHETEI B MIPe <«IOBa K
ONHOMY> :
f=((2+1)*0,5-1)/2 =(3*0,5-1)/2 =0,5/2 = 0,25

ST7a dopmMyJia OACT MNPABUJIBHBEIM OTBET IOJIA OITMMAJIBHOTO



f mopm ycJsioBuMM, UTO BCE€ BHUI'PHUM Mexny coOoM Bcerza
OOMHAKOBEL M BCe TIPOMUTPHIIM MeXIOy Ccobom Bcerma
OIOMHAKOBEI. EcimM 5T0 He Tak, dbopMyJila He OacT
[IPaBMUJIILHOTO OTBETA.

dopmMmysiel  Kejiy HOpuMMEeHMME TOJIBKO K pes3yjbTaraM,
KOTOPEIE MMERT pacrnpenejieHme FBepHysim
(pacnpenesieHue C OBYMS BO3MOXHBEIMU MCXOOaMM) .
ToprorJjid, K COXAaJIEHMIO, He Tak InpocTa. llpuMeHeHUe
bopmy It Kennmu K MHOMY pacrnpenesie HMo ABJISETCHA
ommOKOM UM He @»JacT HaM onTuMaJibHoro f. Bogee
NoOmpoBOHO O pacHnpenesyieHrr BepHyM pacckKasaHO B
NIPUIIOXeHUM B.

Nomnck onTmmanbHOro f c nomomel cpemHero
I'eOMeTpUYeCKOTO.

B peasibHOM TOPI'OBJIE PAa3MepP IIPOUTIPHILEM W BHMUIPHILEN
OyOyT TIOCTOAHHO MeHSATbCA. [loaToMy OQopMyJiel Kejsm He
MOTYT IHOaTh HaM TIpaBUJIbHOe onTmMajbHoe f. Kaxk
KOPPEKTHO C MaTEMATUUECKOM TOUKM 3BPEeHMS HaAUTU
onTMMasibHOe f, KOTOpOEe TIO3BOJIMT HaM OINpelesiuTh
KOJIMUECTBO KOHTPAKTOB IJIS TOPIroBJM? [lonelTaeMcsd
OTBETUTL Ha OSTOT BoNpoc. [Hid Havajla MBl OOJDKHEL
M3MEHUTHL GopMyJly IJjisa nomcka HPR, BximoumB B Hee f:

HPR = -+ f * (-Cnenka / HauGosbiimii mpourpei),

rme -Coenika= nOpubbBUIb WM yOBITOK B 3STOMU
croeJjike (C IHOPOTMBOIIOJIOXKHBEIM 3HAKOM,
UTOORL YOBITOK cTaJl [IOJIOXUTEJIb HEIM
UMCJIOM, a MNpMUOBJIb — OTPULATEJILHBEM) ;

Hambompumy NOPOUIPHIL = HaMOOJNbWMM yOBITOK 3a CIHOEJIKY

(pTO BCETIa OTpHULATEJIBHOE UMCJIO) .

TWR — 5T0 npomseenmeHme Bcex HPR, a CpenHee

reoMeTpuueckoe (G) — 3TO0 kopeHb N-um creneHu TWR.

N

. TWR = H @1 +. f *. (—Cnenxa / Haubombumii nponrpmm))
oo e s 1

.:2 “

G={ (1 +f* (- CJICJIKa / Han6onbu1m1 nponrpbun))} (l& N),
=1 I B3 @. L iR wx %ﬂ‘é T mE
rme - Cpoeska; = nNpubEUIb MM YOEITOK

no cuejke 1 (Cc [OPOTUBOIIOJIOXHEIM



3HAKOM, UTOOBL YOBITOK ObBLIT
[IOJIOXUTEJIbHEIM UMCJIOM, a NIPUOBIb —
OTpHULIATEJIbHEIM) ;

Hambonpumy OPOUTPHII = pPesl3yJibTaT CIOeJIKM, KOoTopasd
majla HamboJspmmMm YOHRTOK (»TO BcCcerga
IOOJDKHO OBITH OTPULIATEJIBHOE UMCJIO) ;

= ofluee KOJMUEeCTBO CIeJIOK;

G = cpenHee reomMeTpuueckoe HPR.

I[IpocmoTpeB 3BHaveHus/or 0,01 ngo 1, Mel Hamugem/,
KoTopoe macr HamBEICIIEE TWR. 2TO 3HaUeHMue f
[IO3BOJIUT IOJIYyUMThb MaKCHMMAaJIbHYI NPUOBLIIb npu
TOPTOBJIE (QUKCUPOBAHHOM  IOJIEN. Mel MOXeM  Takxe
CKaz3aThb, dYTO OINTMMaAJIbHOe f T[IO3BOJSET TOJIYyUYUTH
HauBHCLIIEE cpenHee TeoMeTpudeckKoe. He MMeeT

3HaUeHMd, UYUTO MBI MieM: Hauprecluiee TWR wmim cpenHee
reoMeTpruYeckoe, Tak Kak obe BeJIMUMHEL MaKCHUMAJIbHEL
Ipy OOHOM M TOM Xe& 3HaueHum f.

ONMCaHHYIO BEHIIE npouenypy IOCTATOUYHO JIETKO
OCyWEeCTBMUTb C I[IOMOIBI KOMIIbBIOTEepa, Iepebupasd L oOT
0,01 mo 1,00. Kak TosbkO BH nojayumre TWR, koTOpoOe
MeHblIe IIpelenaylliero, TO 3HauTe, 4YTo L, OTHOCHAlWleecHd
K npensgyuemy TWR, aBJjideTcd OIITUMAJIb HEIM f,
[IOCKOJIbKY Tpadmkmu TWR M CpemHero I'€OMETPUUECKOTIO
VMEnT OOMH OMK. UYToOBl 00JIeruMTh [OIPpOLleCC I[IOoMCKa
OIITUMAJILHOTO f 1OmanasoHe oT 0 bife) 1, MOXHO

MCIIOJIbE30BATh PAa3HEE  aAJITOPUTMEI. OOMH ¥M3  CaMbIX
OBICTPEIX CIIOCODOOB pacueTa onTmuMaJibHOTo f — 3TO
MEeTOL rnapabosmuyecKom VMHTEPIIOJIALNN, KOTOPEIN
neTaJIbHO OonMcaH B KHUTe  «POopMyJiBEl  yIPaBJIEHUA
noproesem».

Mer yBUIOEJN, UTo JIydiien TOPT'OBOM CUCTEMOM
ABJIAETCHA crucTeMa C HaVBEICIIMM CpelHVM
TeOMeTPUUECKUM. Iiia pacueTa CpenHero

TeoMeTpMUeCcKOIro HeobxommMmo 3HaTh f. Mrak, naeanre
[IO®TAllHO OIMlleM Haly IOeVCTBUA.

1. BospMUTE MCTOPMK CIHOEJIOK B IHOAaHHOM PBIHOUYHOU
CUCTEMe.
2. Hamnure ontmMmanbHOe £, NOPOCMOTPER pasJIMUHEE

3HaueHusa f or O mo 1. OnTumMajdbHOe f COOTBETCTBYET
HauBEIClIEMY 3HaueHM©O TWR.



3. Ilocyse TOrO, Kak BH HamjgeTe f, BO3bBMUTE KOPEHDb
N-11 crenenm TWR (N — obfbuee KOJIMUECTBO CIEJIOK). I9TO
M €eCTb Balle CcpelHee TeoOMeTpuUuecKoe IJiS IOaHHOM
PBIHOUHOM CUCTEMEHI . Tenepsb MOXHO MCIIOJIB30BATH
[IOJIYyUdeHHOe cpenHee TreoMeTpmuueckoe, UTOOH
CpaBHMBATBL BTy CUCTEMY C IOPYyI'MMM. 3HadeHue f
IoJgCKaxeT BaM, CKOJIBKMMM KOHTPakTaMM TOPIOBaTh B
IaHHOV PBIHOYUHOM cCcucTeme. I[locje TOro, Kak HAaugeHO
f, €ero MOXHO TIepeBeCTM B JEHEXHEN SKBUBAJIEHT,
pasnejiMB  HauOOJIBUIMYM  [POMUIPEII  Ha oTpHIIa TEJIEHOE
onruMasibHoe,/. Hamnpumep, eciu HaubOoJbIMM IPOUI'PHII

paBexn 100 momnmapam, a ontuMmasnbHoe f = 0,25, Torma
-100 mommapos / -0,25 = 400 gomnjapoB. IOpyIuMu
cJIOBaMmM, CcJjlegyeT CTaBUTbL 1 enmHMIy Ha kKaxzgele 400
IOJIJIapOB cuerTa. Iris MIPOCTOTH MOXHO BCE

PacCuMTEBATE Ha OCHOBe enMHMl (HalpuMmep oIOHa b5-
nojulapoBas Ouiika MM OOVH (QBOUEPCHBIM KOHTPAKT, WU
100 axumm) . KommuecTBO IJOJIJIAPOB, KOTOpPOe CJlelyeT
OTBEeCTM IIOI KaxXOyln eIMHMUIY, MOXHO pacCumMTaTh,
pasmenuB  Ball HaMOoOJbUMM YOEITOK Ha OTpMLATEJIbBHOE

onTmMmasibHoe f. OntmmasibHoe f — ©BTO pel3yabTarT
PaBHOBECUA  NPUOBJIBHOCTM  CUCTEME (Ha ocHoBe 1
eOVHMIEI) ¥ ee pucka (Ha ocHoBe 1 enumHuuwl) . MHOTHE
OyMawnT, UYTO OINTHUMaJIbHad OUKCHUMPOBaAHHAS IOOJIA — BTO

[IPOLEHT CcdYeTa, KOTOPHM OTBOOMTCS IIOH BallM CTaBKM.
3TO COBEPIEHHO HeBepHO. JJojixkeH OBTH elle OOMH War.
OnTmManipbHOoe f camMo 1o cebe He 4gBJSeTCH IIPOLEHTOM
Ballero cyeTa, KOTOPHM OTBOOMTCH IO TOPIOBJIO, 3TO
OeJINTelb HauOoJipuwero  OPOUIPHILA . YacTHEIM 3TOTO
neJjieHU s ABJIAETCHA BeJIMUMHAE, Ha KOTOPYIO HaIo
pasmenuTs obmMM  CcUeT, UTOOBl BHISCHUTH, CKOJIBKO
CTaBOK CIOeJjlaTb WM CKOJIBKO KOHTPaAKTOB OTKPBEITH Ha
PBIHKE .

HeobxomomMoO  OTMETUTH, uTO  3aJior o4  OTKPBEITEE
o3UILIMM HE uMeeT HuYero obmero ¢ TeM, Kakoe
MaTeMaTUYEeCKM  OHNTHUMAJIBHOE  KOJIMUECTBO KOHTPAKTOR

Hamo OTKPEBATE. 3ajio’ He TaK BaxXeH, IIOCKOJIbKY
pasMepel OTHOEJIbHEIX [IPpUOBJIEeM UM YyOBITKOB HEe HABJISAITCH
NPOOYKTOM 3aJIOTOBEIX Cpencrts. I[lpmbelmim M yOBEITKMU

3aBMUCAT OT BBMIPHIIA M YOBEITKA B pacyeTe Ha OIOHY
OTKPBITY eIMHMIY (OOMH OQBIUYEPCHBIM KOHTPAakKT) . Hisa



yIopaBJIeHMd JeHbI'aMM 3aJIoI' He MMeeT 3HadeHusa, Tak
Kak pasMep yOEITKa He OrpaHNUYMBaAETCH TOJIBKO
3aJIOTOBEIMM  CpelcTBaMu. MHOTMe ommOOYHO IoJlaralT,
uyrTo f£ gBJgeTcsa JIMHeMHOUM (QYHKLUMEN, U dYeM OOJIbIIEM
CYyMMOM PMCKOBATBL, TeM OOJblle MOXHO BBMIPAThH, Tak
Kak 10 MHEHMIO CTOPOHHUKOB TaKOI'O rnonxona
[IOJIOXKUTEJIbHOE  MaTeMaTMdeCcKoe OXMIOaHME ABJIAETCHA
3epPKaJIbHEIM OTpPaxXeHMeM OTPULATEJIbBHOT'O OXMIOAaHMA, TO
eCThb eCJIM YyBeJiMueHre obmwero obopoTa B Urpe C
OTPULIATEJIBHEIM  OXMIaHMEM B  pel3yjabTaTe  IIPUHOCUT
Oojiee  OBICTPEM [NPOMUIPHII, TO yBeJIMUeHMre - ofbwero
obopoTa B UI'pe C IIOJIOXUTEJIbHBIM  OXMIAHMEM B
pesyabTaTe InpuHeceT ©OoJjiee OBICTPEIM BBMIPHIL. ITO
HenpaBMUJIbHO. B  HEeKOTOpOM TOUKe B CUTyauum C
[TOJIOXU T EJIb HEIM OXMIOaHMEM naJjibHeNuee yBeJIM4eHMe
obmwero obopoTa paboTaeT NOPOTMB Bac. JTa ToduKa
ABJIAeTCA OQYHKLUMEN KakK IOIPUOBJIBHOCTM CMCTEMEl, TakK U
ee CTabUIIBHOCTU (To eCThb ee CpenHUM
TeOMeETPUUECKMM) , TaK KaK BB PEMHBECTUPYETE NPUOBIIU
obpaTHO B cucTeMy. Korzma nBa UYeJsiOBeKa CTaJlIKMBaKnTCHd
C OIOHOM M TOM Xe IIOCJIeNOBATEJIbHOCTBhI OJIaTONPMATHEIX
CTaBOK WJIM CIHOEJIOK, U OOVH MCIOJb3yeT OITMMaJIbHOE
f, a JOpyroy MCHOJIb3yeT JIIOyKn IOPYyIylD CUCTEMY
yIpaBJIEHUA IeHbIT'aMl, MaTeMaTuue CKUM baxTOoM
ABJIAE€TCHA TO, UTO OTHOIUEHME CcuUeTa JepXallero IIapu Ha
OCHOBE ONTMUMaJIbHOTO f K cCcuUueTy Jpyroro UYeJIoBEeKa
OyImeT yBeJIMUMBATBLCSHA C TEUeHMEM BPEMEHM C BCe OoJiee
BEICOKOM  BEPOSATHOCTHIO. Uepes OECKOHEYHO  OoJiroe
BpeMA epXallMM [IapyM Ha OCHOBE ONTMMAJIbHOTO f Oymer
MMETH ODECKOHEUHO boJipuee COCTOSHME, yeM ero
OIIIIOHEHT, M CIIOJIb 3y JIIOYIO OIPYIT'YIO cucremy
yIpaBJIEHUA IeHbI'aMl, C BEPOATHOCTHBIO,
npmbmmxawnmenca Kk 1. Bojiee ToOro, eCiaM YyYaCTHUMK Iapu
CTaBUT CBOeN L eJIbIo IOCTIMXEHME ONIpeneJyIeHHOT O
Kanmraisa, ¥ OH CTOMUT Iepen cepuen OJarolpUaTHEIX
CTaBOK WJIM CIHOEJIOK, TO OXMIaeMoe BpeMS IJOCTUXEHUS
sTOM Uesm OyIoeT Kopoue C ONTuMMaljibHeEIM f, uyeM C
JI000M OPYyTOM CUCTEMOM CTaBOK.

IIaBaiTe BepHEMCHd U pPacCMOTPMM IIOCJEeOOBATEJIBHOCTD
CTaBOK (CIOeJioK) :

+9, +18, +7, +1, +10, -5, -3, -17, -7



Mer yxXe 3HaeM, d4YTO OopMyJa Kejnm He OIpMMeHMMa K
5TON [I0CJIenOBaTEJILHOCTH, TakK Kak BEJIMUVHEL
BEIMTPHILIEM ¥ IIPOUTPHILEM OTJIMYAITCHA. PaHee B 53TOMU
TJjiape Mbl  YCPEeOHWJIM  BBIMTPBIIM UM [IPOUIPHIM U
MCIIOJNIb30BAaJIM HBTU CpelHMe 3HadeHud B QopwmyJsie Kesnu
(Tak  owWMOOYHO [IOCTyHnamnT  MHOTMUE TPENMIOEPH) . B
pesyJbTaTte, MB OOJdyumJam 3HadeHme f= 0,16. Beulo
OTMEUYEHO, 4YTO IIpuMeHeHue QopMyJiel Kejui B IJaHHOM
Ccllydae HEKOPPEeKTHO M He JaeT HaM OINTuMMaJibHOoro f.
dopmysia Kemnm paboTaerT TOJIbLKO  IIPM  [IOCTOAHHBIX
BEIMI'PHIIAX M NPOMI'PHIIAX. BEl He MOXeTe YCPeIOHUTHb
TOPIT'OBBIE BEMIPHIIM M IPOUIPHIM ¥ IIOJIYUUTb MCTUHHOE
onTmuMasibHoe f, wmcnonaeszyda QopmyJiel Kesnim. Hawmboosibuee
3HaueHre TWR nOpmM TakoOM I[IOCJIEeIOBATEJIbLHOCTU CTAaBOK
(comenok) pocTturaercsa npmu 0,24 (r.e. 1 gpmojjlap Ha

Kaxnele /1  pmoJuylap  Ha o cyerTe) . 5TO  ONTMMAaJIbHBIM
TeoOMeTPUUECKUM POCT, KOTOPOTO MOXHO JOCTUUb [IPU
IOaHHOM IIOCJeIOoOBaTeJIbLHOCTM  CTaBOK (comeJiok) npu
TOPTOBJIE OQUKCUPOBAHHOM noJiem. JapamTe I[IOCMOTPUM,
Kak MeHAeTCHa TWR npu [IOBTOPEHUNU 3TON
nocjenoBaTesgpHOCTM cTaBok oT 1 mo 100 mpm £ = 0,16
nu £ = 0,24. M BMUIMM, UYTO MCIIOJIb30BaHME 3BHAUEHUS
f, xoTopoe ommMOOUHO TMOJYyYeHO u3 OGopMmyJse Kejnwu,
oaJjio TOJIbLKO 37,5% noxona, [IOJIYUYEeHHOTO npu
onTmMmanbHoM f = 0,24 nocae 900 cTaBOK WM CHOEJIOK
(100 wumkyoB M3 cepum 0o 9 cpmesok). JpyruMmm

cioBaMu, ontmuMmasrHoe f= 0,24, KOTOpOe TOJIBKO Ha
0,08 ommuuaerca or 0,16 (cMemeHO OT OITHMMAJBLHOIO
Ha 50%), mnOpmHecJOo noutu Ha 167% npubeu ©OoJible,

uem £ = 0,16 3a 900 crTarok!
IToBTOpBI Bcero cTaBok T™WR 7% TWR Pasnnna
NMOC/IEN0BATENLHOCTH HIH CAENOK npu f=0,24 npu f= 0,16 B MPOLIEHTAX
“1 t 9 1,096 1,085 1

10 90 C 2,494 2,261 9,4
T 360 38,694 26,132 32,5
100 900 9313,312 3490,761 62,5

IaBaTe IMIOBTOPMM 3Ty II0CJIEONOBATEJILHOCTEL CIHOEJIOK elle
11 pas, dYToOBl B OOWEeM CJOXHOCTM NOoJayumuTb 999
coejiok. Tenepbp TWR gmna f=0,16 cocrarasger 8563, 302
(naxe w™eHbme, uyem npm f= 0,24 3a 900 cpesok), a



TWR nona £f==0,24 cocTaBuger 25451,045. TIlpm 999
comesyikax 20PeKTMBHOCTD npu f= 0,16 COCTAaBJISET
TOJIBKO 33,6% or f= 0,24, TO ecTb OpubeIL oOpu f==
0,24 Ha 197% ©omnbme, uyem npm f= 0,16!

Kak BuguTe, MCIOJIL30BAHME ONTUMAJIEHOIO f He paer
OOJIBIIOTO rnpenMyne CTBa Ha KOPOTKOM BPEMEHHOM
oTpeskKe, HO C TEeYeHMEM BpPEMEHM ONTHuMajbHoe I
OKal3eBaeT BCce OoJipnmee BJIMSHME. JleJJo B TOM, UTO IIPHU
TOPIOBJIE C ONTHMMAaJIBEHEIM f HaZoO HaTk [OpoIrpaMMme
BpeMs, a He XOaTk uyda Ha Ccjaenyoimmy OeHbB. 4YeMm
6oJIbIe BpPEMEHM (TO ecrThb CTaBOK  MJIU CIEeJIOK)
npoxommur, Tem OoJibuie CTAHOBMUTCS  pPAa3HUIIA MEXIY
cTpareruemn ONTHMAJIEHOI'O bl u JIO 0T ApyITon
CTpaTeruey yHnpaBJIeHUS IOeHbI'aMu.

CpexHsisi TeoMeTpuYecKasl cCheJika

Tpelnepy MOXeT OBThb MHTEPECHO pacCuMTaTb CBOI

CPEemHIKn TeOMeETPUUECKY CIeJIKy (TO eCcTh CPpemOHIon
NPUOBLIE, MMOJIYyUEeHHYI  Ha  KOHTPAKT 3a COeJIKY) ,
IONyCKas, 4YTO NPUOBIJIM PEUMHBECTUPYITCS, UM TOPI'OBAThH
MOXHO P OO HBIMM KOHTPAKTaMM . 3T0 u eCThb

MaTeMaTHUUeCKOe OXMIaHMe, KoI'Ia TOPI'OBJIA BeIeTCs Ha
OCHOBe OQUKCHUPOBAHHOM IHOJMMU. B »OEMCTBUTEJIBHOCTM 5STO
OpHUbIU3UTEJIBEHEM  JOXOL  CHUCTEME  3a coeJiKy  IIpHu
UCIOJIBE30BaAHUM QUKCUPOBAHHOM nojm cuera. (Ha camowm
neJsie CpenHsad reoMeTpuyeckKas croeJsyika ABJISETCH
MaTeMaTUUECKMM OXMIOaHMEM B OoJiIjlapaX Ha KOHTPAaKT 3a
CHOEeJIKY . Berumrasa "3 CpemOHeTro TeoOMEeTPUUECKOT O
eoVHMLY , BBl IIOJIydMTE MaTeMaTMUeCKOoe  OXMIaHUe.
CpenHee TeoMeTpudecKkoe 1,025 COOTBETCTBYET
MaTeMaTuMdeCcKOMY OXMUIAaHUI B 2, 5% 3a criejky) . MHoTue
TPEMOEPE CMOTPSAT TOJIBKO Ha CPEIOHKK CIHOEJIKY PBEHOUYHOMU
CMCTEeMBl, UYTOOBl INOHATH, CTOMT JIM TOPIOBaATH IIO0 BTOM
cucTeMme. OODHakKO HOpPpM T[OPUHATUM PelleHMda  CcJenyeT
ofbpallaThk BHMMAHME MMEHHO Ha CPEeIHKK I'€OMETPUUECKYIO
coenky (GAT) .

(1.14) ... GAT= G * (Haubonpnmit ripourpenu / -f),
e G = cpemHee TeoMeTpuyeckoe - 1;

f = onTuManbHasa OMKCUMPOBAHHAaS HOOJIA.



(PasymeerTcs, HaMOOJIb MM YOBITOK BCcerma oyngeT
oOTpULIATEJIEHEIM UMCJIOM) .

HonycTuM, UTO CHUCTEMa MMEET CcpelHee TI'eOMeTpuUueckKoe
1,017238, HaubOOJbIIMM  HOPOUTPHII COCTABJISET 8000

IOJIJIaPOB 171 ONITMMaJIbHOE f = 0,31. Hauma
TeoMeTpMUecKasa CpenHas clejika OyIeT paBHa:
GAT = (1,017238 - 1) * (-$8 000 /-0,31) = 0,017238

* 525 806,45= $444,85

[Iouemy HeobxomomMMO BHATE onTmMalkbHoe f Bawen
CHCTEeM:l

I'padmk Ha pPUCYHKe 1-6 eme pas »OEMOHCTPUPYET
BAXHOCTb MCIIOJIbB30BAHMS OINTUMMaJibHOTO f B TOpromie
bukcrpoBaHHOM nmoJjiey. BcnomHuTe £ nmOja MIpPEL C
OpOCKOM MOHeTH Z2:1 (pucyHOK 1-1).

ITaBpanTe YBEJIMUYM  BBIMITPHIL C 2 hafe) 5 e IMHUILI
(pucyHok 1-6). B »Tom crnyuyae ontmmMmajabHoe f = 0,4,
TO €CThb CTaBka B 1 JoJjujap Ha kaxnee 2,50 gpgosjapa
Ha cueTe. Illocne 20 mnocysemoBaTesibHocTem +5,-1 (40

CTaBOK) Bam cuer B 2,50 goJsjapa BHpaAcTeT OO
127,482 ponnapa, M Bce 0OJjgaromapsda onoTuMaJibHOMY f.
Tenepb TOCMOTPUM, uTo Ipou30MIeT, ecym BEI

ouwmbeTrech C onTuMasibHeM f Ha 0,2. I[pu 3BHaAUEeHUAX
f= 0,6 m f= 0,2 B He 3BapaboTaeTe @Hmaxe »OecaToMn
JyacTuM TOTO, UYTO 3apaboraeTte mnpum 0,4. 3Ta cuTyalLmsd
(50/50, 5 x 1) mMeeT MaTeMaTMueckoe oOxXmumaHume (5 *
0,5 + (1L * (-0,5)) = 2, oImHaAakKO ecJum BH OyjgeTe
meyjaThk CTaBKM, MCHONL3yS 3HaueHme f Goawme 0,8, ToO
rnorepseTe OeHbLIU.

3mecb Hamo OTMETUTL OBa MOMEHTa. I[IepBEM COCTOUT
B TOM, UYTO KoOIr'ma Mbel oOOcyxmaeM TWR, ToO »Oonyckaem

MCIIOJIb30BaHMe OPOOHHIX KOHTPakTOB. Hamnpumep,  BH
MoxeTe ToproraTh 55,4789 KOHTpakTaMM, €CJIM MMEHHO
5TO0 TpebyeTcd B KaKOM-JIMOO MOMeHT. Pacuer TWR

IOINyCKaeT »OpOOHEIE KOHTPAKTE, UYTOOB e€I'0 3HaueHUue
BCcerma OBUIO OOMHAKOBO IJIS IOAHHOI'O Habopa TOPITOBEIX

pPe3yJIbTAaATOB BHEe 3aBUCVMIMOCTMU oT nx
IIOCJIEeIOBAaTEJIbBHOCTHU. Brr MOXeTe YCOMHMUTBCHA B
IMPaBMJIIBHOCTIM TaKOI'O Inoogxona, I[IOCKOJIBKY Iipm

PeaJIbHOM TOPTOBJIE 5STO HEBHIOJHMMO. B  peasilbHOM



XM3HM BBl HE MOXETEe TOoproBaTh IOPOOHBIMM KOHTPAKTAaAMU.
STOT APTYyMEHT NPaBMJIbHEBIM . OIoHakKo MBI OCTaBMM
nonoOHe pacuyeT TWR, [OTOMYy 4YTO TakuM oO0Opa30M MH
npencraBMUM cCpenIHumn TWR oJid BCeX BO3MOXHEBIX
HadaJIbHEIX CUYeTOB. EcCamM BH XOTUTEe, UTOOEl pPasMep:l
BCexX CTaBOK ObBUIM LEJIBIMM UYMCJlaMM, TOor'la CTaHOBUTCH
BaxXHa BeJIMUMHA HadaJIbHOTO cueTa. OOHAKO ecyiv OBl BEL
IOJIXHEL ObLIMM  YCPEIOHUTH TWR CcoO BCeX 3HaAUYEeHUN
BO3MOXHBEIX HauyaJibHBIX CYUeTOoR, MCIIOJIb 3y 4 TOJILKO
CTaBKM B LeEJIEIX 4YMcjlax, TO IOOCTUIUIM OB TOT'O Xe
3HaueHrda TWR, KoOTOpoe MBI paccumMTaly IIPpM OPOOHEBIX
craBkax. llosTomMy 3HaueHme TWR, kOTOpOe pacCumMTaHO

30ech, DoJiee peaJsbHO, ueMm TO, KOTOpOoe MBI
paccuMTHBaIM OB IIPM CTaBkax B LeJIHX uUMcJax, Tak
Kak OHO IpencTaBJIsgeT OTPOMHOE KOJIMUEeCTBO

PE3YIILTATOB C Pa3JIMUHBEIMA HadyaJlb HEIMM cyueTaMm.
ParsymeeTcsd, uyeM BhIe ©OajlaHC CcdUeTa, TeM OJmxe OyOyT
PEe3YJLTATE TOPTOBJM LEJIBIMM UM OPOOHEIMM KOHTPAKTaAMMU.
[lpenmesioM 31eChb ABJIAEeTCH cueT C OeCKOHEeUHEIM
KanmuTaJsioM, TI'Oe CTaBKa B LeJbIX 4YMucjax M JOpobHad
CTaBKa B TOYHOCTM PaBHH.

TaxkmMm obpasoum, ueM OJmxe BEL HaxXoOUTECH K
onTmMalbHOMY £, Tem Jayudme. TakXxe MOXHO CKasaThb,
yTO uyeM OoJiplmie cueT, TeM 0OoJgblie OymeTr 30PeKT OT
onTuMaJgbHOTOo f. Tak Kak onorTuMaJdbHoe L I[IO3BOJIAET
cueTy pacTy C MaKCHMaJIbHO BO3MOXHOM CKOPOCTBIO, MEI
MOXEeM 3adBUTh, UYTO oOoITMMaJZibHoe f Oyzmer paboTarThb
BCe Jlydlle ¥ Jiydlle NPU yBeJIMUYEeHMM BaleIro cUueTa.
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Pucyrox 1-6 20 nocrnemoBarenkpHOCcTEer +5, -1

I'padbukm (pucyHku 1-1 m 1-6) MMEOT HECKOJBKO IOPYIMX
MHTEPECHBIX OCOOeHHOCTeM. BO-NepBHX, HM I[IPM KAKOH
IPYT OV QUKCHUPOBAHHOM IOJIe BEl He 3apaboraeTe OOJbIIE
OeHer, YeM [Opy ONTuMMaJsbEHOM/. JpPpyTuMy CJIOBAMU, B
npenelgyumeM InpuMepe c murpom 5:1 He CTOMT CTaBUTH,
HanpuMep, 1 @moJsulap Ha Kaxdeple 2 QJoJjijlapa Ha cdyere.
Ber 3apaboraeTe OoJjblie, ecqiu OygeTe CcTaBuUTbL 1
noJjilap Ha kxaxnee 2,50 @mosislapa Ha cuere. He cToMT
pHCKOBATE OOJIbIle, YeM [IO3BOJISET ONTuMalbHOoe/, —
5TO MOXET IOPOI0 OOOMTHUCHE.

OueBMIOHO, dYTO uYeM OOJiblle KaoMTaJlu3aumsa cueTa,

TeM OoJiee TOUHO BEI CMOXeTe IpUOEePXMBATbLCH
ONTUMAJIBHOT'O f, TaK Kak CyMMa B noJuapax,
TpebyeMasa I[IO0I OOMH KOHTPAaKT, COCTaBMT MEHbUUN
[IPOLIEHT oT obmero ©aJjilaHca. JonycTumMm, UTo
ONTMMAJIbLHOE f g IIaHHOU PEIHOUHOM CHUCTEMEL

cooTBeTCTBYeT 1 KOHTpakTy Ha KkKaxzoele 5000 gpossnapos
Ha cueTe. Ecmam cuer paseH 10 000 pmosnapoB, TO Hamo
OyoeT  BEMIPATH (M npomrpaTh) 50% mo TOTO
MOMEHTa, KOI'Ia M3MEeHEeHMEe KOJIMUEeCTBa KOHTPAKTOB IJIig
TeKyllell TOPITOBJIM CTAHET BO3MOXHEM. CpaBHUTE 3TO CO
cuerom B 500 000 mommapos, Toe Hano Oyner
PeryaMpoBaTh KOJMUECTBO KOHTPAKTOB IIOCJIE M3MEHEHUH
BajslaHca B 1%. fACHO, UYTO Opu OOJIBLIOM CUeTe MOXHO
Jlyduie BOCIOJIB30BaTbCA IJIKCaMM, [OIpenoCTaBJIgeMBEIMU
ONTMMaJIbHEIM f, YeM [OpM MeHblleM cueTe. TeopeTUUeCKU
onTuMasibHOe f @JmomnyckaeT, UYTO BE MOXeTe TOpI'OBATh
OEeCKOHEUHO OeJIMMBIMM YacCTAaMM, YeTO B pPeaJIbHOM XM3HU
He OblBaeT, I'Ie HaAUMEHbUIMM KOJMUECTBOM, KOTOPHBM BEH
MoOXeTe TOPT'OBATH, gBJIS€TCH  OIOMH  KOHTPAaKT. B
ACUMIITOTUUECKOM CMEBICJIE BTO He MMeeT 3HaueHMda. Ho B
peasibHOM XM3HM CO CTaBkaMM B 1LEeJIBIX 4MCJax B
TOPTIOBYK CHUCTEMY HeOOXOOMMO BBECTM TaKOVM BapMAHT,
KOTOPEM IHOTpebyeT HACTOJIBKO MAaJIEM IIPpOoLeHT OajlaHca
cueTa, HACKOJIBKO TOJIBKO BO3MOXHO, OCOOEHHO IJid
HeOOoJIbIMX CUYeTOB. I[IOMHUTe, dYTO CyMMa, TpebyemMmad
IJIS OTKPHEITMS KOHTPAKTa, B pPealjibHOM TOPIORBRJIe OOoJible
[IepBOHAYaJlbHBIX 3aJIOTOBEIX TpeOOBaAHUN u CYMMHI,
OTBOOMMOM I10J KOHTPAKT OITMMAaJIbHEIM 1.



UeM uyallle BH CMOXeTe M3MEHATH pPa3Mep IIO3ULUM OJIg
COOTBETCTBMUSA oOITUMaJIbHOMY f, Tem Jjyudlme, I[I03TOMY
MMEeEeT CMBICJI TOPIOBAaThb Ha PHHKaAx C HeJoOpOoI'UMMU
KOHTpakTaMM. Kykypy3a MOXeT I[oKasaTbCSa He TaKuM
MHTEPECHBIM PHIHKOM, Kak S&P. OnmHako IJIS HEKOTOPHBIX
TPENIEPOB PBHHOK KYKYPY3H MOXET CTaTb UYpPe3BHUAMHO
BOJIHYIOIMM, ecaM OHM OyOoyT OTKPHBATH Ha  HeM
HECKOJIbKO COTEH KOHTPaKTOB.

Tpennep:l, TOopIyIMe  aKUMaMu  MJIu  GOpBapPIHBEIMMU
KOHTpakTaMM (HanopuMep Ha pPeEHKe (Qopexkc), UMET
OTPOMHOE IperMylecTBO . Taxk Kak crenyer
PaCcCUMTEBATH ONTMMaJIbHOE f n3 GMHaHCOBEIX
PEeE3yJIbLTATOB (P&Ls) Ha OCHOBe 1 KOHTpakKTa (1

eOMHMIIEI) , TO Hano CHadajJla PpemmMTbh, Kakom OyaeTr 1
eIMHMIla B aKUMAX MM B BajiloTe. HanpuMmep, Tpeunep C
GOHIOIOBOT'O PEIHKa MOXEeT BHOpPaATh B KadyecTbBe 1 eOVMHMIIE
100 axumm. [Oing onpenejieHud ONTMMAaJIbHOTO ['oH Oyner
MCIIOJIB30BaTh NOTOK P&L, cozmaHHe Toproryem 100
AKLUMAMU . Ecrau cucrTeMa TOPTOBJINU norpedbyerT
MCIIOJIB30BaTh 2,39 KOHTpAaKTa WM EeOMHMIE, TO 5BTO
OyIoeT BHIOJHMMO. TakuM o0Opas3oM, uMesd BO3MOXHOCTH
TOPrOoBaTh OPOOHOM dYacCTbl 1 eIOMHMIE, BB MOXETE
sbdexkTUBRHEE BOCIIOJIBL30BaATbLCH IperMyumeCTBOM
onTmMmasibHOTOo f. TakuMmM xe o00pasoM Halo IIOCTylaThb U
TpernepaM C pbeHKA QOpeKc, KOTOpble IOOJIKHBL CHaudala
peunTs, KakuMM OyneT 1 KOHTpakT WM enuHmua. JJiidg
Tpenmepa C pPeHKa o¢opekc 1 enmHMLEM MOXeT OHTh,
HallpuMmep, OOVH MWJIJIMOH noJulapos CHIA  wiM  OOUH
MUJIJIMOH WBEMLIAPCKMUX (QPaHKOB.

Hackonbko MoOxXeT OHTE Cepbe3eH NPOMIPHII

31echb BaXHO OTMETUTH, UYTO IIPOUTIPHII, KOTOPEM MOXET
[IPOUBOUTU [IPU TOProBJe OQUKCUPOBAHHOM nHoJjiem (B
[IPOLIEHTAaxX OT Baller'o cyeTa), MUCTOPUUECKUM MOXeT OBITh
Takoyu xe, kKak f. Ipyrumm cjaoeamm, eciam L paBHO
0,55, TO HDPOMUTPHII MOXET COCTaBMTb 55% OT BaWero
OajlaHca. Ecam BE TOpIyeTe C onTuMaJibHEIM f, TO Balu
HanOOJIbUUN [IPOUI'PBILI OymeT SDKBUBAJIEHTEH f.
HonycTtmMm, uyTto f 1nna cucreMel cocrTaBjadeTr 0,55; npwu
TOPTOBJIe 1 KOHTpakToM Ha kKaxzgele 10 000 gpgossapos
STO OBHAYaeT, UYTO BallMM HamuOOoOJIbIIMM YOBITKOM OyIeT



5500 gpgomnapos. Korma BE 2 BCTpedaeTe HaubOOJIbUWUM
NPOUTPHII (CHOBa MBI TOBOPMM O TOM, YTO MOXET
IPOU3BOUTH) , MOXHO  TIIOTEPATH 5500 gpgoJsjapoB IO
KaxXIoOMy OTKPBITOMY KOHTpPAaKTy, M ecaum Yy Bac 1
KOHTpakKT Ha kaxnele 10 000 pmosnapoB Ha cyeTe, TO B
5TOM TOUKEe IIPOUTPHL COCTaBMUT b55% Bawero 6OajiaHca.
Bojiee TOTO, ©OJOCa IMPOUTIPHIIEN MOXET MNIPOIOJIKUTHCSH :
cllenmyplas CHeJika WIM Cepusa CHEeJIOK MOTYT YyMEHBIUTH
cueT ecue OoJiblle. UeM Jydlue

cucreMma, TemM Bbamie f£. Uem BrmIIE I, TeM OoJible
BO3MOXHEIM T[IPOMUIPHII, TaK KaK MaKCHMAaJIbHBEM [IPOMIPLII
(B mnpolLeHTax) He wMeHpbme f. [lapamokc cuUTyaumum

3aKJjoyaeTcd B TOM, UYTO €CJIM CucTeMa CIOoCOOHa
cCO3maThb IOOCTATOYHO BHICOKOe onTmMmanbHoe f, Torza
[IPOUTPHIL IOJIS TaKOM CUCTEMBEl Takxe OyIeT IOOCTATOUYHO
BEICOKMM. C OIOHOM CTOPOHE, OITMMAaJIbHOe [ [o3BOJgeT
BaM TIIOJIYUMTBb HaMOOJBIIMM TE€OMEeTPUUECKUM pocT, C
IPpyI'OM CTOPOHE, OHO CO3JaeT IJjid Bac JOBYUKY, B
KOTOPYK MOXHO JI€T'KO I[IOIIaCTbCH.

Mer 3HaeM, UTO eCcyM IIpM TOpProBJle OUKCUPOBAHHOM
IOJIey MCIIOJIB30BaTh OINTMMaJibHOe £, TO MOXHO OXMIATH
SHAUUTEJIbHEIX I[IPOUTPHIIEN (B [IPOLEeHTax oT O0ajlaHca) .
OnTmMalnibHOe f mOoJmOoOHO IMJIYTOHMIO — OHO HOaeT OTPOMHYI
cuily, OOHAKO 121 ype3BbEUaMHO OIIaCHO. Sl
3HAUMUTEJIbHEIE TP OM T PBIIIN — oonbmasa npobsema,
OCOOEHHO nJigd HOBMYKOB, I[IOTOMY UYTO TOPIOBJIA Ha
YPOBHE OINTMMAJIBHOTO f CoO3maeT ONaCHOCTB I[IOJIyUUThH
OT'POMHEBIN [IPOM T PBILI OelICTpEE, ueM rpu OOBIUHOM
TOproBJjie. J[JmBepcuOMKALMA MOXEeT CUJIBHO CIJIaOUTh
[IPOUTPHIW . [IJIIOCOM IOUBEPCUPUKALIMM SHBJISETCH TO, YTO
OHa IO3BOJIZET nOejlaTh MHOI'O IIOINBITOK  ([IPOBOOMUTE
MHOI'O HI'®) OHOHOBPEMEHHO, TeM CaMbM YBeJIMYUBAS

OOIIYIO PUOBUIE . CripaBelJIMBOCTHU panun crenyer
oOTMEeTNTE, uTo ,HMBepCM(i)MKaLLMH, XO0TH OOBIUHO OHa W’
ABJIAETCHA JTY UM crnocobom nJis CTJIaXVMBaHUA

IPOUTPHIIEN, He of6g3aTesJIbHO yMeHbIlaeT MX U B
HEKOTOPBIX CJydadx MOXEeT IaXe YBEeJUUUTL YOBITKM!

CymecTByeT omMHOOoOUHOE npencraBJieHUe, yTOo
[IPOUTPHIIEN MOXHO IIOJIHOCTBIO M30eXaThb, €CJU [IPOBECTU
OJOCTAaTOYHO 20PEKTUBHYIO OIVBEPCUOMKALIMI. o

HEKOTOPOM CTEINEHM  BEPHO, UTO I[IPOUIPHIIM  MOXHO
CMATUYUTE TOCPEOCTBOM 5HOOEeKTUMBHOM IOMBEePCUOMKALIM,



HO WMX HMKOI'IIa HeJIb34 IIOJIHOCTBhK MCKJIOUMTHL. He
BBOIUTe ceba B 3abiayxieHMe. He wmMeeT 3HaueHud,
HAaCKOJIBKO XOopolla I[IpMMeHdeMasas CUucTeMa, He UJMeeT
3HAUEHU4, KakK 0PeKTUBHO BEL npoBOOUTE
oBpepcuOMKalLmon, BBl BCe PpPaBHO OydeTe CTalJlKMBaATbLCH
CO BHAUMUTEJIbHEIMY [IPOUTPHIIAMM. [IpMuMHaE STOT'O HEe BO
B3aMMHOUI KOoppendaumum BallX PBIH OUHEIX cucrTeM,
[IOCKOJIbKY OBBAKT I[IepMronsl, Korma OOJIBIUMHCTBO WM
BCE& PBIHOUHEIE CMCTeMBl HopTohesa padboTanT NPOTUB Bac,

Korzma, isfe) BalleMy MHEHMNIO, 3TOTO He IOJIKHO
[IPOMCXOONUTSH . [TompobynTe HaTU rnoprdesib C
NATUJIETHYMM  UCTOPUUYECKMMM  IaHHBIMI, uyTOOBl  BCE

TOPTOBHE CUCTeMH padoTanm Ov NOpu onTuMalibHOM f wu
IpM BTOM MaKCHMaJIbHEIM YOBITOK ObLI OBl MeHee 30%! OTO
OymeT HenpocTo. He wmMeeT 3HAauUeHUs, CKOJIbBKO IIPU
5TOM PHHOYHEIX CUCTEM MCIOJb3YyEeTCS. ECIM BH XOTUTE
BCe CIejlaTh MaTeMaTUMUeCKM I[IPaBUJIbBHO, TO HAIO OHTH
TOTOBEIM K HNpourpemy oT 30 mo 95% oT OajlaHca cuyeTa.
Heobxonouma cCTpoOXaumas OUCLUIIJIMHAa, WM IOaJIEKO He Bce
MOTYT e€e cobJiogaTh.

Kak TOJBKO Tpenaep OTKal’BBaeTCsS OT TOPTOBJIM
ITOCTOSHHEIM KOJIMUECTBOM KOHTPAKTOB, OH CTaJIKMBaeTCsd

c npobjyemoM, KakKMM KOJMYUECTBOM TOPIOBATbL. ITO
NPOUCXOOMT BCerga He3aBUCMMO OT TOTO, IIPU3HAaEeT
Tpenoep IaHHYIO npoobJsieMy U HeT. ToproBJiAd

[IOCTOSHHEIM  KOJIMUECTBOM KOHTPAKTOB He ABJIAETCH
peueHueM, TakK KaK TakuMM o00pa30M HMKOI'Ja HeJb34
OIOOUTBCSH TI'€OMETPUUECKOTO pocTa. IlosToMy, HPaABUTCAHA
BaM BTO WJIM HET, BOIPOC O TOM, KakKMM KOJIMUECTBOM
TOPTOBATh B CJeOyllel crnejke, OyneT Heum30exeH IJid
BCcex. IlpocTomM BEHOOP CJIy4aMHOT'O KOJIMUECTBA MOXET

IPUBECTU K Cepbe3HOU ommobOKe . OnTuMaJibHOE f
ABJIAETCH €OVHCTBEHHEM MaTeMaTUUYeCKA BEPHEIM
pelueHreM.

CoBpeMeHHasi Teopusi noprbdens

BcrioMHUTEe CUTyaluMio C ONTMMaJibHEIM f ¥ [OpOUIPHIIEM
PBIHOUHOM CHCTeMbl. UYeM Jiydlle PBIHOYHAada CUCTeMa, TeM
BHILE 3HaueHue f. OODHaAxKO €eCJM BB TopryeTe C
ONTMMAJIbHEIM [, NPOUIPHII (MCTOPUUYECKM) HUKOI'IA He
MOXeT OwvlTb MeHblle f. BooOue T1TOBOpPHA, UYeM Jiydlle



PBIHOUHAaSA cCcucremMa, TeM ©0OoJiblle OyOyT [IPOMEXYTOUHHEE
NpomuIpelM (B IIpoLleHTax OoT ©OajlaHca cueTa), eClu
TOproBaTh IIpMm onTmMasibHOM f. TakuMm oOpasoM, eCciu
BEl XOTUTE  IOOCTUUBb HambOoJIbeIro TEeOMETPUUECKOTO
pocTa, TO TIOJIKHEL OBITH TOTOBEI K Cepbe3HBEIM
[IPOUTPHIIAM Ha CBOEM IIyTH.

S0dpexTHUBRBHAL opepcuomKanms, nyTeM  BKJIOUEHUSA B
noprdesib IOPYyI'MX PHHOYHEIX CUCTEM, ABJAETCHd JIYUYlMM
CrnocofboM, KOTOPEIM MOXHO CMSATUMTb BSTOT IIPOUIPHII U
npeonojieTb €ro, BCe elle ocCcTakasachb OJIUBKO K IIUKY
kpuBot f (To ecThr He ymenbmasa f, ckaxem, mo f/2).
Korma omHa  pPBEHOYHAA CuUCTeMa [OpUMHOCUT  YOBITOK,

IpyIrad [IPVMHOCHUT HpM@bIJ'Ib ’ TeM CaMbIM CMAT'Ua A
[IPOUTPRIL  [IE€PBOU. STO TakxXe oKaszeBaeT OoJibuoe
BIJIMAHVE Ha BeCb cyueT. PriHOUHAa4a crucTrTeMa, roTOopad
TOJIbKO uTo MCIIBITaJla [IPOM T PHILI (n Ternepb

BO3BpallaeTcd K xopomem pabore), OyImeT MMETbH He
MEHbIIE CPpencTB, 4YeM OO yOrTKa (bjaromapd TOMY, UYTO
Opyrad PBEHOYHAS CHMCTEMa aHHYyJIMpoBaja OIPOUIPHIN) .
IuBepcupmrkaumsa He OyHmeT CAOEPXMBATHL IIPUPOCT CUCTEMEL
(HaobopoT, IOBMXeHMEe BBepx OyneT OBCTPpee, TakK Kak
[IOCJIe [NPOMIPHIIa BB HEe HadHeTe C MeHbUEeI'O 4ucia
KOHTPAakKTORB) , IpM STOM OHa CMAT'YaeT I[IOHMXeHUE
OajlaHca (HO TOJIBKO IO OYEeHb OI'PAaHMUEHHOWM CTEIIeHU) .
MOXHO paccuMTaThb OINTUMAJIBHEM HOPTOeJb, COCTOAWMUN
M3 PAas3JIMUHBIX PBHOUYHBIX CUCTEM C COOTBETCTBYIUMMU
onTMMaJIbHEIMM f. XoTda MBI He MOXeM OBTH IIOJIHOCTBIO
YBEPEHEl, UYTO OITUMAJIbHEN B IPOLJIOM HOopTdesib Oyner
ONTMMAJIbLHEIM M B OynoyuewM, 5TO BCe xe 0OoJjee
BEPOATHO, ueM TO, yTo [IPOLLJIBEIE OIITMMAJIb HEIE
rnapaMe TpPE CHCTEMEL OynoyT O TVMAJIb HEIMMU I
NPpUOIN3UTEJIBHO OITMMAaJIbHEIMM B OynoymeM. B TO BpeMdA
Kak OITMMAaJIbHEIE IIapaMeTpPEl CUCTEMEl C TEeUYeHMEM
BPEMEHM MEHAKTCHA IOOBOJIBHO OBICTPO, BeCa OTIOEJIbHEIX
CuCTeM B OITMMAJIBHOM IOopTOdesie MEHHAKTCH  OUeHb
MeInJieHHO (kKak U 2SHaueHmMd onTmMaJibHEIX f). Boobie,
KoppeJssaumsa MexXOy PEHOUHBIMM CUCTEeMaMM IOOCTAaTOUHO
cTabuyibHa. 2Ta HOBOCTL OyneT ecue O0oJiee NPpUMATHA IOJiA
Tpennepa, €CJAM OH yXe HalleJl TakKOM OIITMMAaJIbHO
CMEUaHHBEY NOopTOesib.

Momens MapkxoeEulia



OCHOBHBIE KOHLEINLMM COBPEMEHHOM TeopumM HopTdesid
M3JIOXEHE B MOHOTPadmm, HANOMCAHHOM JOKTOPOM I['appu
MapkoBMLIEM. [lepBOHauUaJIbHO MapKOBMUIL IIPEOIIOJIOXUII,
yTo yIpaBJIeHME noproesieMm ABJIAETCH npobJjyieMom
CTPYKTYPHOT'O, a He MHIVMBUIOYyaJIbHOT'O BHOOpPAa akxKumu,
UyTO OOBYHO TIMPAaKTUKyeTCd. MapkKOBMI OOKa3BBaJ, YTO
oBpepcudmrKanmsa 20peKTMBHA TOJIBKO TorOoa, KOoT'Ia
Koppenaumsa MexIOy BKJIUYEeHHBIMM B HDOPTOesb PHEHKAMU
VMeeT OoTpullaTesJIbHOe 3HauveHue. Eciam y Hac ecCcTb
noprdesib, COCTABJIEHHBM W3 OOHOTO BMIa akKLUUM, TO
Haujlydllad IMBepCcUuOMKaALMAa IOOCTUIT'aeTCsa B TOM CJjlydae,
ecyi1 Mbel BBOepeM IOpyIr'oM BMIO aKLUMM, KOTOPEE MMET
MMHVMAJIBHO BO3MOXHYI KOPPEeJIALUMI C LIeHOM [IepBOu
axkumumM. B pesysbTaTe sTOTrO. HOpTOesib B LEJIOM (eciu
OH COCTOMUT "3 DTUX IBYX BUIOOB AKLUM C
OTPULIATEJIBHOM  KOppeJisaumuen) OymeT ¥MMEeTb MEHBIYI
OVCcrepcuio, dYeM Jboy BMIO aKUMM, B3STEM OTIAEJIBHO.
MapkoBUL, IIPEOIIOJIOXNUII, UTO MHBECTOPH LOENCTBYKT
PaLVOHAaJIbHEIM criocobon 171 npm HaJINumUm BEIOOPA
[IPEenrnoumTanT IopTdesib C MEeHBUMM PUCKOM IPM PaBHOM
YPOBHE IPUOBJIBHOCTM  MJIM  BHOMpPAT rnoprdesib C
OoJsiblierr OpuOBIBIO, IPM OIOMHAKOBOM pucke. Jlajee
MapkoBUl, yTBEpPXOaeT, 4YTO IOJIS IOAaHHOTO YPOBHA pPMCKaA
€CTb OIITMMAaJIbHEM HOPTOEeJsIb C HaMBHCIIENM OOXOOHOCTBI,
M TakKuM Xe o00pasoM »OJiId IOAaHHOTO YPOBHS IOXOIOHOCTU
€CTb OITMMAaJIbHEM IHOPTOhesib C HaVMMEeHbUVM PUCKOM.
[lTopTdesib, IOOXOOHOCTB KOTOPOTO MOXET OBIThH YyBeJIMUEeHA
0e3 CONyTCTBYKRIUEIO YyBeJIMUEeHMA pPHUCKa WM HopTdess,
PMCK KOTOPOTO MOXHO YMEHBIMTE O0Oe3 CONYyTCTBYIIEIO

YMEHBIIEHUS IOXOIOHOCTH, COIJIACHO MapkoBuLly,
HeS)PEKTUBHEI.

PucyHok 1-7 1[©nokas3elBaeT BCe uMewumuecs noproesu,
paccMaTpMBaeMele B IOaHHOM IHIpuMepe. Eciam y  Bac

nopropesip C, TO Jiydlle 3aMeHMTb €TI'0 Ha IopTdesib A,
Toe OpuOBIIE Takad Xe, HO C MEeHBUMM PMUCKOM, WJIM Ha
noprobens B, Dme BB OOJydMTe OOJIbIIYID NPUOBIIL [IPU
TOM Xe pucke. OIMCEBRBaAA 3Ty cuTyauuwn, MapkKOBML, BBeJI
[IOHATHUE «5pPpeKTHMBHAS rpaHuIa» (efficient
frontier). 3T0 Habop noptTodesier, KOTOPHE HAXOOSATCH
B BEpXHeM JIeBOM uYacTu rpabuka, TO eCcTb nopTdenu,
NPUOBIE KOTOPEIX OoJiblle He MOXeT OBThL yBeJndeHa 0e3



yBeJIMdeHrMAd pPlHMCKa, n PUMCK KOTOPEIX He MOXeT OBITb

YMEHBIIEH tes YMEHBIIEHU A [IPUOBLIIN . [TopTdenu,
Haxomdaumecsa Ha 200exkTMBHOM IT'paHulle, HaseBaKwnTCH
¢ e K THBHBIMI noprdenamu (cMm. PUCYHOK 1-8) .

[lopThest, KOTOpPBIE HAXONATCSH BBEpPXYy ClpaBa M BHU3Y
cJyleBa, B LEJOM HEINOCTATOYHO IOUBEPCUOULMPOBAHEL 10
CPaBHEHMI C IOpyIuMmM noproenamvMm. Te xe noproeny,
KOTOPEIE HaxXOOATCHd B cepenrHe 500eKTUMBHOM IT'PaHMULEL,
OOBIYHO OUEeHb XOpo1o OVBEPCUOMLIMPOBAHEL. Bribop
noprdesia MHBECTOPOM 3aBUCUT OT CTEIEeHM HEeNPpUATUSA
pUCKa MHBECTOPOM — MHade TOBOPSA, OT XeJjlaHMA B3AThH
Ha cebda puck. B wmMomenm MapkoBulla Jiobom noprderib,
KOTOPBIM HaAXOOUTCS Ha 300eKTMBHOM I'paHUlle, SBJISETCH
XopourM BHOOPOM, HO KaKOM MMEHHO HopTdesib BHOepeT
VMHBECTOP — 3TO BOIIPOC JIMUHOT'O NpenrnodTeHms
(mosmHee MBI YBUIOMM, UYTO €CTb TOYHOE OITKMMAaJIbHOE
pacnojioxeHmue noprdesd Ha 200eKTMBHOM T'paHULE OJI9
BCeX MHBECTOPOB) .

Monmesnip MapxkoBuMLIa I[I€PBOHAUYAJIbHO OBJIa IpencTaBlJieHa
oJia nopTrdersida akKumMM, KOTOPHM MHBECTOP OyIeT IepXaThb
IOCTAaTOUYHO IIOJITO . [TooTOMYy OCHOBHBIMU BXOIOHBEIMM
& HHBEIMMY OBLIIU OXrIaeMbele IIOXOOBL isfe) AKLUMUAM
(onmpenesiseTcsa KakK OXMIOAEMBIM OIPUPOCT LEeHB aKLUUKU
[IJII0C OUBUIOEHIBI) , OXMIAaeMble OUCIEPCUNM 3TUX IOOXOLOB
M KOppenduuyM OOXOLOB MeXIOy PasJIMUHBIMM aKLUVAMNA.

Ecrim OBl MEI
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Pyucyrnox 1-7 CoBpeMeHHasa Teopus HopToesid
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Pucyrnox 1-8 S¢ppexTHuBHaAS I'PaHuIla

[IEPEHECNIM BTy KOHLEeNUMon Ha (OboYEepCH, TO OBJIO OF
PazyMHEIM (Tak KakK [0 OGboUepcaM He BHIIJIAUYMBAKT
OUBUIOEHOORB) WM3MEPHATh OXMIAaeMOoe IIOBHIIEHME LIeHH,
OVICIIEPCHUIO 121 KoppeJsaumum Pas3JIMUYHEIX brroUepcos.
BozumkaeT BoIpoc: «Ecam MBI M3MepdeM KOPPeJidLuio
ILleH, TO UYTO I[IPOM3OMIEeT I[IPM BKJIIKOUYEHUNM B I[IOPTOesb
IBYyX cucTeMm C OTpMULIATEJIbHOM Koppenauuen,
paboTammMx Ha OINHOM M TOM Xe& PpPEHKe?» JonycrtmuMm, VY
Hac €CThb CHCTEMEH A n B C OTpULIATEJIbHOM
Koppenauuen. Korma A B Npourphlle, B B BEMI'DHIIE, U
HaobopoT. PasBe D5TO He uIealjibHad IOUBEepCUOMKALINA?
HelCTBUTEJIbHO, MEl XOTUM M3MEPUTEL HEe KOPpPpeJIaLuu I[eH
PBIHKOB, Ha KOTOPBIX paboraemM, a KOppeJIALn
UBMEHEHMUY €eXEeIHEBHEIX O0aJIaHCOB pPAasJIMYHBIX PEHOYHBIX
cucreM. VI BCe-TakKM 3TO 4ABJIAETCHA CpaBHEeHMeM A0JIOK U
areJyIbCMHOB. CkaxewM, nBe PEIHOUHEIE CUCTEMEH],
KoppeJsaumnm KOTOPBIX MEI cobmupaemMcHd M3MEPUTE,
paboTanT Ha OOHOM M TOM Xe& PBHKE, UM OOHa M3 CUCTEM
MMeeT onTuMalibHoe f, coorTeeTcTByKlee 1 KOHTPaAKTy
Ha kaxnele 2000 mosylapoB Ha cuUueTe, a Opyras cucTreMa
uMeeT onTmMasibHoe f, coorTeeTcTByKUlee 1 KOHTPaKTy
Ha kaxngele 10 000 gpmomnapor Ha cueTe. UYTOOB MOHATH
CyTb TOPITOBJIM OUKCUPOBAHHOM ILOJIeM B IHopTdesie U3
HECKOJIbKUX cucTeM, MEI lepepeneM M3MEHEeHN A
exenqHeBHOI'O OaJjlaHCa nOJid OaHHOW PBIHOUHOM CUCTEMEL B



exenHerHele HPR. HPR B 5TOM KOHTEeKCTe OS3HAauaer,
CKOJIBKO 3apaboTaHO WM NPpOUIPaHO B IOaHHBEM IeHb Ha
OCHOBe 1 KOHTpakKTa B 3aBUCMMOCTM OT ONTMMAJIbHOTO f
IOJI4 DBTOM  CUCTEMH. PaccMoTpuM  [IPUMEP. CkaxeM,
PEIHOUHasa cucreMa c ontmMmasapHeM f B 2000 z»mosmapos
3a IJeHb 3Bapaborana 100 pmomymapor. Torma HPR  nonsa
5TOV PHHOUHOM cucTemel cocTaBuT 1,05. IHeBHOe HPR
MOXHO HaMTM CJenyK llrM Oo0pa30M:

(1.15) Jluesoe HPR= (A /B) + 1

Toe A = cyMMa B JoJjlapax, BHMUIPAaHHAaN
MM [IPOMT'PaHHAA 3a 2TOT IEeHb;

B = onTmmMmanpbHOe f B JoJjuylapax.

Ilia paccMaTpMBAaEMBIX PBIHOUHEIX CHCTEeM I[IpeobpasyeM
IOHEBHBIE BHEMI'PHIIM M NPOMUI'PHUM B »OHeBHEIe HPR, TOoTrnma
MBIl I[IOJIYUYMM 3Ha4YeHMe, He 3aBucHAllee OT KOJIMUecTBa
KOHTpakKTOB. B ykKaszaHHOM IIpuMepe, rIaOe nHeBHOe HPR
cocraByusgeT 1,05, Be BHUI'palM 5%. 3T 5% He 3aBUCHAT
oT TOTO, OB y Bac 1 xoHTpakT mau 1000 KOHTPaAKTOB.
Ternepb MOXHO CPaBHMBATL pas3HbBeEe noprdoenm. Mer Oynem
CpaBHMBATBL BCe BO3MOXHBE KOMOMHaLUM LHopToesnen,
HauMHasa C noprdesier, COCTOAWMX M3 OIOHOM PBIHOUHOM
CHIC TEMEI (oJig KaxIoM  pacCMaTpMBaeMOM  PHHOUHOM
CHUCTeMbl) , 3akaHumBasga noprdoemgaMmu 3 N PEHOUHEIX
cucrTeM. B KkauecTBe IIpuMepa pPacCCMOTPMM PBIHOUHEE
cucrteMel A, B m C, wux koMOMHauMM OyOyT BHIJIAOETH
crenymoiuyM obpasoM:

A

B

C
AB
AC
BC
ABC

Ho He ©OyzmeM oOCTaHaBJIMBATLCA Ha 5STOoM. g KaxIgomn
KOMOMHALMM paccuMTaeM BecCa  PBEHOUYHBEIX CUCTEM B
noprdoesie. Iy BTOTO HeOOXOOMMO 3aIaThb MMHMMAJbHBM



MIPOLIEHTHEM BEeC CUMCTEMB (MM MMHMMAJbHOE M3MEHEeHUe
Beca) . B crnenynueMm npmMepe (noproesib M3 CUCTEM A,
B, C) »ToT MMHMMAJBbHEINM BeC cCcucreMsl paBeH 10%
(0,10) :

A 100%

B 100%

C 100%

AB 90% 10%
80% 20%
7 30%
600 40/0

AC 90% 10%



BC 90% 10%

ABC 80% 10% 10%

Beemem noHaTtme KCII (xkoMOMHaAUMS CUCTEM B noptTodese) .
Tenepr nia kaxnmom KCII paccumTaeM copokynHoe HPR
OJIA OTHEeJIbHOTO »OHAa. COBOKYIIHOe HPR mjiga mDaHHOT'O IOHA



OynmeT cyMMoM HPR KaxXmoy PBIHOYWHOM CUCTEMBl IJIS 3TOITO
IIH4, YMHOXEHHBIX Ha [IPOLIEHTHEIE Beca CUCTEM.
HanpmmMmep, nma cucreM A, B m C MB paccMaTpmMBaeM
npolueHTHele Beca 10%, 50%, 40% COOTBETCTBEHHO.
Hanee OOy CTUM, yTo OTIOeJibHEIE HPR oJjig DTUX
PBIHOUHEIX CHMCTeM B TOoT x»neHb Ovin 0,9, 1,4 m 1,05
cooTBeTCTBEeHHO. Torma CcoBOKynHoOe HPR 1mjid sTOoro nOHA
oynerT:

CorokynHoe HPR = (0,9 * 0,1) + (1,4 *~ 0,5) + (1,05

*0,4) = 0,09+ 0,7 + 0,42 =1,21

Tenepb HaHeceM ngHeBHBle HPR nmma kaxpmom KCII Ha ocb Y
B w™Momesim MapkoBHMIIa 3TO COOTBETCTBYEeT IIOJIydyaeMoMy
noxony. Ha ocm X OTJOXMM CTaHIAPTHOE OTKJIOHEHUE
nHeBHEIX HPR g kaxpom KCII. B mMomesnim MapkKoBMIIa 3TO
COOTBETCTBYET PUCKY. COBPEMEHHYK TEOpMI NOopTOess
yacTo HasweaoT Teopmerr E -V, UYTO COOTBETCTBYET
HasBaHMAM OCel. BepTMKaJbHYI OCh YacCTO HaA3HBaAT E
— oxmIaemas NPUOBLIIE (expected return), a
TOPUB0OHTAJILHYIO OCBb HasbBBAaKT \Y — OMCIIepCUA
oxmmaeMoy npmubeiM (variance 1n expected returns).
[Iocsie »TOr0 MOXHO HaUTU 300eKTUMBHYI I'PaHuUlly. Me
BKJIOUMJIM pPasJIMUYHEIE PBIHKM, CUCTEMB M ¢QaxkTopel f u
Telepb MOXEM KOJIMUYECTBEHHO onpeneamuTb Jgyummre KCII
(To ectr KCII, KOTOpBE HAXOOATCS BIOJb 30bEeKTUBHOM
TPaHMLEL) .

CTpaTerust cpegHero reoMeTpMdYecKoro mnoprbhens

B KakoyM MMEHHO TOuUke Ha 500eKTMBHOM TI'PaHUIE BEH
OynmeTe HaXOIUTbLCH (TO ecTh KakoOBa D2OdbexTMBHALA
KCII) , ABJISEeTCH byHKLMEN BalleIT O CODCTBEHHOTO
HENpUATMA PUCKa, I[1I0 KpaVHeM Mepe, B COOTBETCTBUM C
MomeJsibil Mapkoruia. OOHAKO €eCThb ONTMMAaJIbHasd TOoUuKa
Ha 500eKTMBHOM TI'paHule, M C IIOMOIBbI MaTeMaTUdeCKUX
METOOOB MOXHO HaAWTM BTy TOUKY. ECJIM BE BeOepeTe
KCII ¢ HaupBeCLMM CpenHMM TITeoMeTpuueckuMm HPR, ToO
noctmurHeTe ontmMmasabHoM KCII! Mer MOxeM paccumMTaThb
CpenHee TI'eOMeTpUUeCKOoe M3 CPpemHero apudMeTrdecKOIO



HPR 1% CTAHIAPTHOTIO OTKJIOHEeHMHA HPR (0be DTU
BEeJIMUMHEL Yy HaAC YyXe eCTb, TakK KaK OHUM HABJAKTCH
ocavmm X u Y mMomenm MapkoBuua!) YpaBHeHusa (1.16a) wu
(1.166) @maroT HaM OQOpPMYJy IJIS OLIEHOUYHOTO CpeIHeTro
reoMeTpmudeckoro EGM (estimated geometric mean).
IHaHHBEIM pacyeT OdYeHb OJIM30K (OOBIUHO IO UYeTBEpPTOI'O

UM I[I9TOT'O 3Haka IIocJie  3alldTou) K peaJIbHOMY
cpelHeMy TeOMeTPUUECKOMY, IO TOMY MOXHO
MCIIOJIB30BATH OlLleHOUHOEe CpenHee TeoMeTpudeckKoe

BMECTO pPe€aJIbHOT'O CpelHeIl'O I'eOMeTPpUMUJdeCKOTIO.

(1.16a) EGM = (AHPR " 2-SD " 2) * (1/2),

(1.166) EGM = (AHPR " 2 - V) * (1/2),

roe EGM == OLI€EHOUHOE CpeIOHee I'eOMeTPpUUEeCKOEe;

AHPR = cpenHee apmubMeTdecKoe HPR, VI
KOOpOMHATa, COOTBETCTByNIAd HOOXOLYy [0 IIOPTOesio;

SD = craHmapTHOe OTKJIOHeHMe HPR, wim koopIomHAaTa,
COOTBETCTByKIAA PUCKY IO MNOpTOesin;

V = onucnepcus HPR, paBHas SD = 2. 0O6e GbOpME
ypaBHeHusa (1.16) »KBMUBAJIEHTHH.

Iloy KCII C HauMBEICIIMM CPEeOHMM I'€OMETPUYUYECKUM pPOCT
CTOMMOCTM HOopT@esd OyneT MaKCHUMAaJIbHEM, Oojiee ToIro,
naHHas KCII mo3BoOJIMT LOOCTHUYE OIPEneJyIeHHOI'O YPOBHHA
bajlaHCca 3a MUHMMAJIEHOE BPEMH.

ExenHeBHEE NpPoOLEenyph IPM MCIOJNBBOBAHMM ONTHMMAJIBLHBIX
noprdenen

HOCMOTPMM Ha TIIpruMepe, KaK IIPVMMEHATDH BLHIIIE OIIMCaHHBIM

nogxon Ha eXxenoHEeBHOU OCHOBE. JonycTuM, uTo
ONTMMAaJIbLHOE KCII COOTBETCTBYET TPeM Pas3JIMUHEIM
PEIHOYHEIM cCucTeMaM. [IpennoJyioxmM, uTo [IPOLIEHT

pasmMenieHsa cocrTaBygger 10%, 50% m 40%. Eciu OB BH
paccMmaTpupaam cueT B 50 000 moJsumapoB, TO OH ObLI OB
«pazzmejyeH» Ha Tpu cybcuera B 5000, 25 000 m 20 000
OOJIJIAPOB MOJId KaXIoM peHOUYHOM cucTteMel (A, B m C)

COOTBETCTRBEHHO. SareMmM ngjg4g ©HajlaHca 1o cybcuery
KaXIOOM  PBHOYHOMU CUCTEMEl  BBIUMCIIUTE, CKOJIbKVMU
KOHTpakTaMyM TOPIOBAaThH. CxkaxeM, baxTOop f maxn

cileagympure BEeJIMMYVIHEL



PriHOUHasg cucTema A: 1 xoHTpakT Ha S$5000 6ajmaHca
cuerTa.
PuHOuHasa cucTtemMa B: 1 xoHTpakT Ha $2500 6ajnaHca
cuera.
PriHOUuHasa cucTtema C: 1 kxoHTpakT Ha $2000 6GajmaHca

cueTa.

Torma BE OyzgeTe TOPTOBATH 1 KOHTPAKTOM  IOJid
pPEIHOUHOM cucTeMul A ($5000 / $5000), 10 xOHTpakTaMmu
IJIS PHHOUHOM cucTeMel B ($25 000 / $2500) wu 10
KOHTpAaKTaMy IJiS PBHOYHOM cuctemul C  ($20 000 /
$2000) . Kaxnoelm »OeHbL, korga ofbmmm ©OajilaHc cueTa
us3MeHgeTcHd, BCE cybcueTa IepepacCUnUTEBATCS .
IHonyctuMm, uyTo cuer B 50 000 pmonnapoB Ha CJenyoluMn
neHb noHmsmica »po 45000 gmgo;mapoB. Tak KakK — Me
KaxXIBM OEeHb S3aHOBO IIlepepaclpenejyigseM CcpencTeBa o
cybcueTram, TO nojgydaem 4500 pmosismapoB »OJIS PHEHHOYHOU
cucreMel A, 22 500 mosjiapoB IOJid PBEIHOYHOM CUCTEMEH B,
n 18 000 mosuapoB OJiSd PEIHOUHOM CUCTeMel cybcuetra C.
Ha craenymommii OeHb Mbel OyIeM TOPI'OBAThb HYJIEBEM
KOJIMUECTBOM KOHTPAKTOB IO PBHOUYHOM CcucTtemMe A
($4500 / $5000 = 0,9, wmm, TaxKk KakK Me BcCcerma
OCHOBHIBaeMCsda Ha uLeJieix uwmciaax, 0), 9 koHTpakKTamMu
IJi9 PHIHOUHOM cucTeMmel B ($22 500 / $2500), m 9
KOHTpAaKTaMy MJiS PHHOYHOM cuctemel C ($18 000 /
$2000) . [lepepaccunTEBANTE cybcueTa eXeIHEeBHO,
HE3ABUCKMMO OT TOTO, UYTO BH NOJAYUMIIM: OPUOBIJIL WU
yOeITOK. I[loMHUTe, cybcueTa, MCIOJb30BAHHEIE 3IOeCh,
ABJISIOTCHA YCJIOBHOM KOHCTPYKLMEN.

EcTe Oo0OJiee OpPOCTOM IJi9 MNOHMMaHMA CHOCOO, nmawnium Te
Xe caMble OTBETHl, — IeJIeHMe OINTMMaJIbHOTO f PHHOUYHOM
CMCTEMBl Ha e€ee IPOLEHTHEM BeCc. O3TO IJacT CYMMYy B
noJijlapax, Ha KOTOPpyKn MB 3aTeM pasngejauM oommmn
©ajlaHC cuyeTa, 4YTOOB yY3HaThb, CKOJBKMMM KOHTPaAKTaAMU
TOPTOBAThH . Taxk Kak faJjiaHc cueTa 3MEeHSEeTCs
exenHeBHO, MBI TI€pepacCcuMTHBaeM cybcueTa  TaKxe



eXeIHEeBHO IIJIS I[IOJIYyUYeHMS HOBOI'O ofbmero ©OHajiaHca
cueTa. B paccMOTpPpeHHOM IIpMMepe PBEHOUHAadA cucTemMa A,
npm 23HauveHum f B 1 xoHTpakT Ha 5000 @moamapos
OajlaHCa cuyeTa U NnpoueHTHOM Bece 10%, COOTBETCTBYyET
1 xounTpakTy Ha 50 000 mosjnapor ofbmwero ©OajiaHca
cueTra ($5000 / 0,10). PrHOYHad cucTemMa B, 1pu
3HaueHuM 1b 1 xoHTpakT Ha 2500 @mosmapor 6OajiaHca
cueTa U nOpoueHTHoOM Bece 50%, coorBeTcTByeT 1
KOHTpakTy Ha 5000 gpmommapoB ofbmwero 6OajaHca cdUeTa
($2500 / 0,50). ProHoOuHasa cucrema C, IIpM SHAUEHUU
1b 1 xoHTpakT Ha 2000 @mosyapor ©OajlaHCca cuUeTa U
npoueHTHOM Bece 40%, cooTBeTCcTByeT 1 KOHTPAKTY Ha
5000 momnyapor ofbmero OGajaHca cueTra ($S2000 / 0,40).
TakuMm obpasoMm, ecam Ovl y Hac oOeuto 50 000 mosjapos
Ha cdyeTe, MBl OB TOProBajiM 1 KOHTPAKTOM B PBIHOUYHOM
cucrtemMe A, 10 KOHTpaKTaMM B PBIHOYHOM cCHUCTeMe B wu
10 xoHTpakTaMM B pPeHHOUYHOM cucTteme C. Ha craenymomum
IeHb Ipolenypa noeropsgercd. CkaxeMm, Haml oOwmM
OajsiaHc cuyeTra norecuica mo 59 000 momyapor. B 3ToM
cinyuae paspeauMm 59 000 momnapor Ha 50 000 mosnapos
n nonyumm 1,18 (mam okpynJysasa OO LeJoro dumciaa 1),
IO®TOMY 3aBTpa MeE OB TOPIOBAJIM 1 KOHTPAKTOM B
PEIHOUHOM cucTemMe A, 11 xoHTpakTamm ($59 000 /
$5000 =11,8, wuro Oamxe K LeJjoMy umciay 11) B
PEIHOUHOM cucTeMe B m 11 KOHTpaKTaMM B PHHOUHOM
cucremMe C. IlpenmnosioxmM, B pPbBHOYHOM cucreMe C CO
BUEepalHEeTO IOHS Yy HAC OTKpPBTA IOJMHHas nosmuuda Ha 10
KOHTPakToB. HaMm He crenyeT nobapJjdaTb ceromgHsa nmo 11
KOHTPAKTOB. CyMMEI, KOTOPEIE MBI pPaCCUMTEHBaAEM C
MCIIOJIb30BaHMeM OajilaHca, PaCCUMTHEBAKTCS TOJBKO IJIA
HOBb1X MNO3ULMM. IlooTOMy 3aBTpa (ecam OBJIO OTKPHITO
10 KOHTPakTOB, HO MBI 3BaKpPBJIM  [IO3ULMIO, T.E.
3admUKCHUpPpOBaIM NOPUOBIJIL) HaAM CJenyeT OTKPHTbL 11
KOHTPaAKTOB, €CJM MH IIOCUMTAEM DTO LeJjlecOoOOpa3HBIM.
PacueT oONTMMAJIBHOTO NOPTOesld C  MCIOJb30BaHUEM
exenHeBHBEIX HPR o0O3HauaeT, UYTO HaM CJengyeT BXOIUTHb
Ha PBIHOK UM M3MEHATH I[IO3MLMM Ha EeXeIOIHEBHOM OCHOBE,
a He OT CIHOeJIKM K CIOeJIKe; HO 5BTO He o0043aTejibHO
nejlaTb, €CHaM BHE OygeTe TOPpI'OBAThb IO IOJITOCPOYHOM
cucreme, ITOCKOJIbKY BaM OoyneT HEBEIT'OJHO
pPeryaMpoBaTh pPas3Mep IO3ULMM Ha EeXeIOHEBHOM OCHOBE
M3-3a BHICOKMX HakKJIaOHBEIX pPacxomoB. Boobme T1ToOBOPH,



BaM cCJlelyeT M3MEHATb I[IO3MLUMM Ha eXeIOHEeBHOM OCHOBe,
HO B peaJIbHOM XM3HM BEH MOXeTe WM3MEHATbH UX OT
CHOeJIKM K  CIHOeJIKe C MaJIoM I[IOTepey  TOYHOCTU.
[[pyMeHeHMEe TNPaBUIIbHBIX IHOHEBHEIX [IO3ULUY He HABJISeTCH
Oospwoy  npobjgeMoy. BcrnoMmMHuTE, 4yTO OpPM  IIOUCKe
ONTMMAaJIbHOTO TNOopToesid MBl MCIOJB30BaJlM B KadecTke
BBOIHEIX IaHHHEHX IOHerHble HPR. IlosTOMy Ham cCiiegorajio
OBl M3MEHATH pasMep NO3UMLUMM eXeIOHEeBHO (ecyam OBl Mkl
MOTJIM M3MEHATH KaXOylo IIO3MUMKD 10 LeHe, I[I0 KOTOpOM

OHa BakKpbBUIAChb BUepa). B IOeMCTBUTEJIBHOCTM  B3TO
CTAHOBUTCHA  HENPaKTUUHO, Tak KaK MBIEePXKM  Ha
TPaHCaKLUM HAUMHAT rnepeBelrBaTh NPUOBLIIN oT

eXeIOHEeBHOI'O M3MeHeHMda no3uumy. C OpyroMl CTOPOHEL,
ecJyi¥ MEl OTKPpHBaeM I[IO3MLMID, KOTOpyl cobupaeMcs
YIOEPXMBATH B TeUyeHMe rona, HaM cJylenyer
lepecMaTpMBaThsL €e Jalle, uYeM pas B ronm (T.e. B
KOHIle CpoOKa, KOoTI'Za Mbl OTKPOEM IPYyIyi [HO3UIMD) .
Boofmwe, B NDOONOOHBIX HOOJITOCPOUYHBIX CHMCTeMax HaM Jiydlle
PeETyNIMPOBATE MNO3MULUMI KaxXOyln HeIOeJllo, a He KaxXIblU
IeHb. ApryMeHTaluMd 3IOeChb TakKoBa: I[IOTEPUM UM3—-3a He
COBCEM TIIPABMUJIBHEIX IOHEBHBEIX [O3ULIMUM MOTYT  OBTH
MEHbIIe, YeM OOIIOJIHUTEJIbHEE M3OEPXKM I[10 CcOeJikaM IJisg
eXeIOHEBHOTO M3MEHEHU MOBULIUMN . Ber IOJIKHEI
onpeneyiMTb, OCHOBEBASCH Ha MCIOJbB3YyEMOUM TOPIOBOM
crpaTermu, KakKmMe u3 II0Tepb OynoyT IoJjid BacC MeHble.
Kaxkom o0O0BeM MCTOPUUECKMX IaHHEIX HeoOXOoIOuM  OJid
pacdueTa OITMMAJIbHEIX HopTdesien? I3TOT BOIPOC MOXHO
cCOoOpPMyIMPOBATH HECKOJIbKO VHayue: «Kakonm obbeM
UCTOPUUECKMX  OAHHEIX HeoOXoOouM IOJid  OlpeneJjieHUd
ONTUMaJIbHOTO f @HOaHHOM PBIHOYHOM CUCTEME?» TOUHOTO

oTBeTa He CyHmeCcTBYyeT. Boobue, yeM DoJible
MCTOPUMUECKMX HOAaHHBIX BBl MCIOJIB3YyeTe, TeM JIydlle
IOJIXEeH OBITDb pes3yJbsTaT (To eCThb OIITVMMAaJIb HEIE

noproesit B OynoyuemMm OyaoyT HAaIlIoOMMHAThb HBEIHEIIHME
OIITMMAJIbHEIE TMOPTOENIM, PpacCCuMTaHHBE I10 MCTOPUUECKMM
OaHHBM) . OIDHAKO COOTHOUEHMSA M3MEHAKTCSI, XO0TS U
MenyieHHo. OnHa M3 NpobJjieM IIPM MCIOJIB30BAHUMM IOAHHBIX
3a CJMIIKOM OOJIBIIOV [IepMOol BPEeMEeHM 3aKJIJYaeTCd B
TOM, UYTO BOS3HMKAET TEHIEHUMS K MCIOJIb30BAHUIO B
noprdesyie PHHKOB, KOTOPHBE OBJIM aKTMBHE B IIPOULJIOM.
HanpuMmep, ecam OB BB co3maBajam noprtbesns B 1983
Tony Ha 5 Tojdax TIIPOUJIEIX JAaHHBEIX, TO, BeEPOATHee



BCeIro, OOVH M3 »OParolEeHHBIX MeTaJlJIOB oKasajicad Obl
YaCThb  OINTUMAJIBHOT'O  HOpTQesid. OOoHakKo TOPIT OBLIE
CUCTEMEI 10 IPaIroOlLleHHBEIM MeTaJljiaM paboTanu B
OOJIBIIMHCTBE cCBOEM OUEeHb [IJIOXO Ha [IPOTSAXEHUM
HeCKOJIbkMuxX JieT nocje 1980-1981 romor. IlomTOMy, Kak
BUIOUTE, npyu  onpenejieHuy  OyOoyuero OINITVMAJIbLHOTO
noproesida MexXOy MCIOJIb30BAHMEM  CJIMUIKOM OOJIBIIOTO
KOJIMUeCTBa MCTOPUMUECKMX ITaHHBEIX ¥ MCIOJIb30BaHUEM
CJIMIIKOM  MaJIOT'O  KOJIMYUeCTBAa OAaHHBIX HYXHO  HaAUTU
30JIOTY CcepenMHy. JV, HakKOHEll, BO3HMKAaeT BOIPOC,
KakK 4YacToO cJenyeT INOBTOPSATH BCH IIpOoLenypy IIOMCKa
ONTMMAaJIbLHOTO noprdesiga. I[Io OOJBIIOMY CUETyY BBl LOOJDKHEI
mesjaTb BSTO [NOCTOAHHO. OOHAKO B pPeaJIbHOM XU3HU
IOCTATOUYHO TEeCTHMPOBATH NopThesb Kaxiwe 3 mMmMecdla. U
oaxe ecJaIy [OPpOMBBOIMTBL DTy OlIepalmuion Kaxnose 3
Mecsdlla, BCe elle eCTb BECOKad BEPOATHOCTBL, UYTO BH
npumerTe K TOMY Xe& COoCTabBy Hnoproesida mMIM OUYEeHb
CXOOHOMY C TeM, 4YTO CcOo3JajiM paHee.

CyMMa BecoB cucTeM B noprdene, npersmammass 100%

IIo HacTodwero MOMEHTa Mbl OI'PaHMUMBAJIM  CYMMY
npolueHTHeIXx BecoB 100 npoueHTamMm. OZDHAKO BOSBMOXHO,
4yTO CyMMa I[POLIEHTHEIX pPas3MelleHuy njasga noprodensd,
KOTOPEM OyIeT MMeThb HAMBEICULIMY I'€OMETPUUYECKUIN POCT,
npepeicuT 100%. PaccMOoTpuM, HalopuMep, IOBE PBHOUYHEBE
CUCTEMHI, A wu B, KOTOPEHE NIOEHTUYHE BO BCeX
OTHOWEHMAX, 3a TEeM  MCKJIKUYEHMEM, yTOo Yy  HUX
oTpullaTesbHasa koppengumsa (R < 0). JonycTwMm, UTO
onTmuMaJsibHoe £ B moJuiapax OJid KaxIou M3 BTUX
PEIHOUHBIX CUCTeM COCTAaBJIAET 5000 IOJIJIapPOB .
HonycTumMm, UTO  ONTMMAJIBHEIM IIopTdesib Ha  OCHOBE
CaMOT'0O BBICOKOI'O CpelHero I'e€OMETPUUEeCKOI'0 — DBTO
noprdesib, KOTOpeWM pasMemaeT 50% B Kaxaoymw M3 IOBYX
PEIHOUHEIX CMCTEeM. O3TO O3HadaeT, 4YTO BaM CJeOyerT
TOproBaTh 1 KOHTpakToM Ha kaxzaele 10 000 zpmosmapos
©ajlaHCa IOJId PBIHOYUHOM CUCTEMBl A, U IOJId CUCTEMHE B.
OODHakO KOT'Ia €eCTb OTpMulaTeJibHAad KOoppesdauud, MOXHO
oKaszsaThb, uTo ONITUMAaJIbHEIM pocCT cueTa B
OEeVICTBUTEJIbHOCTM OyneT IOOCTUIHYT IpM TOoprorje 1
KOHTpakToM nJjda ©OajaHca, MeHbumero 10 000 z»gosjgapos
IJIS PBIHOUHOM CUCTEeMbl A ¥/UIM PBIHOUHOM CUCTEMH B.



IpyrrMm cJIOBaMM, Korga eCThb oTpMuLaTEeJIbHAaSg
Koppesdaumusa, CyMMa I[IPOLIEHTHBIX BECOB MOXET IIPEeBBIIATH
100%. Bojee TOTO, BO3MOXHO, bl [IPOLIEHTHEIE
pasMelleHMsa B PBIHOYHBIE CUCTEMBI MOTYT IO OTHOEJIbHOCTU
npeseicuTs 100%.

J/lHTepeCHO paccCMOTpPEeTh CJydal, KoT'Da Koppejadaums
MeXOy IOBYMS PBIHOUHEIMM CHCTEMaMy OpUOImxaeTcsa K -
1,00. B o»ToM crayyae cCcyMmMMmMa OJa9 OQUMHAHCUPOBAHUA
CIOeJIOK I[1IO0  PBIHOYHBIM CHMCTEMaM CTPEMUTCSH CTaThb
OeCKOHeUYHO MaJjior. IIeJijo B TOM, YTO B TaKOM IMopToese
IouTU He OyneT TP OUTPBIIHEIX nHeu, Tak KakK
IPOUT'PAHHAS B IOaHHBM IeHb ONHOM PEHOYHOM CUCTEMOM
CyMMa BO3MEIllaeTCHd CYMMOM, BEIMI'DAHHOM IpyTon
PBIHOUHOM CMCTEMOM B TOT Xe& OeHb. [[03TOMYy C IIOMOIIBIO
ouBepCcudmMKalUm BO3MOXHO MMOJIYUMThH O TUMAaJIb HEIM
noprdesib, KOTOPBEIM pal3MeumaeT MeHblyl nojiro 0 (B
nojulapax) B 2 IOAHHYK PBHHOYHYK CHUCTEMY, dYeM IIPu
TOPTOBJIE TOJIBKO B STOM PHHOYHOM cucreMme. g 3TOTO
IOJIS KaxXIOM PBIHOUHOM CUMCTEMBI BEH MOXEeTe pPa3deJIuThb
onTuMalsibHOe f B JoJijlapax Ha KOJIMUECTBO PBEIHOUHEIX

cucTeM, B KOTOPHX paboTaeTe. B HameMm nOpuMepe,
BMECTO TOTro uUuToOe BEHOpaTh 5000 HmojmapoR B KadecCTBe
ONITVMAJILHOTO f 1jg PBHIHOYHOM CUCTEMH A, HaM

cienyeT wucnossszoBaThk 2500 momnmapoB (pasmenue 5000
IOJIJIapOB, OoNTMMalJibHOe f, Ha 2, KOJMUYECTBO PBHOUHBIX
cucTeM, B KOTOPHIX MH cCcoOMpaeMcs TOPIOBaTh), WU
TakMM Xe ofpasoM cJenyeT OOCTYNMTb C PHHOYHOM
cucremom B. Tenepb, KOI'Ia MB MCIOJb3YyEM JAHHYIO
npoluenypy IJs OlpelesieHMsa OINTUMMAaJIbHOT'O CPeIHEeTOo
TeoOMeTPMUECKOTO noprohend, KOTOpeM cocTomT u3 50%
onsg A um 50% mig B, »TO O3HauvaeT, YTO HaM cJenyerT
TOproBaTh 1 KOHTpakToM Ha kaxzele 5000 pgosnapoB Ha
GajlaHce IOJig PHIHOYHOM cucTemel A ($2500 / 0,5) wu
aHaAJIOTMYHO njua B. B kauecTbBe elle ONHOM PEHHOYHOM

CMCTEeMEHI BEI MOXeTe MCIIOJIL30BAaTh cucremy
OeCHnpPOlLIeHTHOTO BKJIaZa. OTO AaKTUBE, HEe IIPMHOCHAIME
noxoma, ¢ HPR = 1,00 xaxgeM »IeHb. JOonoycTuM, B

HameM OpenvaylleM IIPpMMepe OINTUMAaJIbHBIM POCT IIOJIyUyeH
npm 50% myna cuctemel A u 40% oy cucTemel B. IpyTruMmm
cJioBaMmM, CJeyeT TOopTroBaTh 1 KOHTPAKTOM Ha KaxIhe
5000 gpgosyapor Ha ©OajlaHCe nOJiS PBEHOYHOM CUCTEMEL A U
1 xoHTpakTOM Ha kaxnee 6250 mosurapor miisa B ($2500



/ 0,4). Ilpy MCHOOJBb30BaHMM OECHPOLIEHTHOT'O BKJama B
KaueCcTBEe IOPYyI'OM PEHOUYHOM CUCTEMBEl 3TO OvblJIa OB OOHA
1“3 KOMOMHauMM (ONTUMAJIbHEM HOpTdesib, KOTOPBIM Ha

105 B @meHbrax). Ecam Bawm noprodesib, HAWIEHHBM C
[IOMOWBID  BTOM  IIPOLENYPH, He COOEPXUT cucrTemy
OEeCnPOLEeHTHOT'O BKJIAa B KauyeCcTBe OIOHOUI n3
COCTaBJIAIMUX, TOoTOa BEI I OJIKHEI ITOBBICUTD

VCIIOJIb3YEMBEIM (QaKTOp M pa3ldesjiMTb ONTuMMaJibHEle f B
noJijlapax, MCIOJb3yeMbBle B KadeCTBe BBOJIHBIX JJAHHBIX.

Bosepamasacse K HaumeMmy npmuMepy, oonycTrmM, MBI
MCIIOJIb30BaJiM OECHPOLEHTHHIM BKJAO W IOBE PBEHOYHBE
CUCTEMHI, A m B. Haee [IPEennoJIOXnM, yTo Hall

MTOTOBEIM OITUMAJIBHEN HOPTOEesIb HEe COIOEPXUT CUCTEeMYy
OeCnpOLUEeHTHOT'O BKJada. I[IyCTb OINTMMAJIbHENM HOPTOEIb
okasaJjica Ha 60% B pHHOUHOM cucTtemMe A, Ha 40% B
PEIHOUHOM cucreme B (BO3MOXHAa Jirobad npyrasa
IPOLIEHTHasa KOMOMHALIMA, BecCa KOTOPpOM B CyMMe HalT
100%) m Ha 0% B cucreMe OeCHPOLIEHTHOI'O BKJala.
Eciu OB MBI pasmenMiiM HallM ONTHMaJibHEe f B moJsujiapax
Ha nIOBa, TO DTOTO ObBIO OB HEODOCTATOYHO. MBI IOJIXHEL
pas3iesanTb MX Ha 4ucjo, OoJjbme 2. lJTak, Mbl BEPHEMCH
M pasiesyM Hally ONTMMaJibHele f B pmoJulapax Ha 3 WM
4, ©noka He IOJy4YMM OITMMAJIbHBEIM [HOpTOesib, KOTOPHM
BKJIOUAET CHUCTeMy OeCHpPOLEeHTHOTO BkKJama. KoHeuHO, B
peasyIbHOM XM3HM HSTO He O0O3HadaeT, UYTO Mbl IOOJDKHEL

pa3sMelnaTb KaKYIO—J'H/I6O JacCTb HalleI'o TOPI'OBOTI'O
KalnamTarjia B 6eCHpOH,eHTHI:Ie BKJIabIL. BeCHpOLI,eHTHbIe
AKTIVIBEI cromuT MCIIOJIB30OBAThH IJIA TOTO, UTOOBL

OmpenesiMTh OINTUMAJIbHYI CYMMYy CPEICTB Ha 1 KOHTPAKT
B KaXIOM PHHOUHOW CHUCTEME IIPUM CPAaBHEHUM HECKOJIbKUX
PBIHOUHEIX CMCTeM. Bel IOOJIXHEI 3HAThL, UYTO CyMMa
[IPOLIEHTHEIX BECOB IHNOpPTOesisa, IIPM KOTOPEIX OOCTUIAJICA
HauOOJIbUMY IEeOMETPUUECKUM POCT B IIPOUJIOM, MOXET

OplTh BeIIe 100%. DS5TOr0 MOXHO IJOCTMYb, pPas3desiuB
onTmMaJsibHoe £ B pmoJulapax OJid KaXIOM  PBIHOYUHOM
CUCTEeMBl Ha HeKoe 1lieJioe UMCJIO (koTOPOE  OOBIYHO
ABJIAETCHA UM CJIOM PBIHOUHEIX cucTeMm) , BKJIIOUMB
OeCHPOLEHTHEM BKkJIan (TO €eCTb PBEHHOYHYK CUCTEMY C
HPR = 1,00 xaxpge IOeHb) B KauecTBe ele OIJHOM
PEIHOUHOWM CMCTEMBI. Koppeasauunm pPas3JIMUHBIX PHHOUHBIX

CuCcTeM MOT'YT OKasaTb Cepbe3HOEe BO3IOEMCTBME Ha
noprdesib. BaxXHO I[NOHMMATL, UTO HOPTOesib MOXeT OBITh



OoJiblle, UYeM CyMMa €TI0 dYacTeM (eciM Koppedauum ero

COCTAaBJISRIIMX JyacrTen OOCTAaTOUYHO HM3KU) . Takxe
BO3MOXHO, UTO HNOPTQ®esib OyImeT MeHblle, d4YeM CcyMMa eTro
yacreun (ecrm KoppeJssaumum CJIMIIKOM BEICOKM) .

PaccMoTpuM CHOBa MIPYy C OPOCKOM MOHETE, I'I€ BEH
BHIMT'PEIBAETE 2 @OoJIJlapa, Kor'Ja BHIOaAZaeT JulleBas
CTOPOHa, ¥ IOpouIpeHBaeTe 1 @poJjjlap, Kor'Jga BHEIIAOaeT
obpaTHad CTOPOHA. Kaxnwi Opocok MeeT
MaTeMaTUdeCcKoe OoxXuIaHre (apudMeTuueckKoe) NOITbOeCAT
umeHTOB. OnrTmMasibHoe f cocraBasger 0,25, ToO ecTb
HaIO CTaBUThL 1 Q»OoJIJlap Ha Kaxnoee 4 pmoJijlapa Ha
cueTe, a cCcpemHee TreoMeTpuueckoe cocrasjusgeTr 1,0607.
Ternepb PACCMOTPUMM BTOPYK MIPY, I'IIe CyMMa, KOTOPYI
BHl MOXETEe BHEMIPATHL IIPpM OpOCKe MOHETH, COCTaBJISEeT

0,90 IOJIJIAPOB, a cyMMa, KOTOPYIO BEI MoOXeTe
npourpats, — 1,10 nmomnapor. Takasga uUIpa MMeeT
OTpULIATEJIbHOE MaTeMaTUUeCKoe OXMIOaHUE -0,10

moJjijiapa, TakuMM obpasoM, 3IOeCb HEeT ONTUMMAaJIbHOTO f u
COOTBETCTBEHHO HET U CpPpeIHeIr0 TeOMETPUUECKOTO.
[lTocMOTPMM, YTO NOPOMBOMIET, KOI'Ia Mbl OyIoeM UIPaTb B
obe WUIpH OIJHOBPEMEHHO. FEcim koppeasuusa 5HBTUX UTP
paBHa 1,0 (ToO ecTb MBI BHEUI'PHIBAEM IIPM BHIIAIEHUM
JIMIIEBOM CTOPOHE, a MOHEeTH BcCcera InajanT Jmbo Ha
JIYLIeBBle CTOPOHEl, JMOO Ha OOpaTHEE CTOPOHBL), TOoI'Ia
pes3ybTaTe OblIM OB CJAEOYRIMMM: MB BEUI'PEIBaeM 2, 90
noJjuiapa npm BHIIIA OEHUMU JIMLIEBOM CTOPOHEL NI
npourpeBaeM 2,10 @»noJsistapa OpM BHIOAOEHUM OOPATHOM.
Taxkasga uI'pa uMeeT MaTemMaTmdeckoe oxumaHme 0,40
noJiuiapa, OInITUMAaJIbHOE f= 0,14 u cpenHee
reomeTpuueckoe 1,013. OueBMOHO, UYTO DBTO XyOUMUM
IoOxoln K TOPTOBJIE C IIOJIOXMUTEJIBHEIM MaTeMaTUdeCKUM
OXMIOAHVEM. Tenepsb OOy CTHUM, yTOo UTPEL  MMET
oTpMuLaTeJIbHYyl koppendumwo. To eCcThb, KOI'Ia MOHEeTa B
urpe C IIOJIOXKUTEJIbHBEIM MaTeMaTUUEeCKMM  OXMIOAaHUMEM
BHIIIQOAaeT Ha JIMUEBYH CTOPOHY, Mol TepdeMm 1,10
nojujiapa B 2 MI'pe C  OTpMUATEJIbHBIM  OXMIOAaHMEM, U
HaobopoT. TaxkmMm obpasoM, pPel3yJbTaToM »OBYyX UIP
oyner Bemrpem 0,90 gpgojsjapa B OIOHOM CJydae U
TP OV T PHII -0,10 noJiiapa B IPYyTOM ciayuae.
MaTemaTnuueckoe oxmuInaHme Bce eme 0,40 gomjapa,
omHako ontmMmasnbHoe f= 0,44, d4YTO @HmaeT CpelHee
TeoMeTpUuUecKoe 1,67. BcnomHure, uTo cpenHee



reoMeTpuyeckoe  gapjsgeTrcd (QakToOpoOM  pocTa  Ballero
cyueTa B CpelHeM 3a OIOHYy UIPY.. 3TO O3HAayvaeT, 4YTO B
TaKO¥ MI'pe B CpeImHEM MOXHO OXuIaThb Bemrpbmua B 10
pa3 OoJiblle, UeM B YXe& PaCCMOTPEHHOM OIOMHOUYHOM uIpe
C TIOJIOXMUTEJIbHEIM MaTeMAaTUUECKUM OxugaHmeMm. OOHAKO
DTOT pes3yJbTaT [IOJIy4YeH C [IOMOUIBIO 1Z88) o) C
[IOJIOXMTEJIb HEIM MaTeMaTude CKUM OXMIaHMEM u ee
KOMOMHMPOBAHMUSA C UIPOM C OTPpMULATEJIBHBEM OXUIAHUEM.
[lopyumHa OOJBUWOY pPa3HMIE B pel3yJjbTaTaxX BO3HMUKAET
nu3—3a oOTpMLIATEJIBHOM KOppenauun MEXIy OIBYMS
PBIHOUHEIMM CHCTeMaMM. Mbel pacCMOTPesM IOpuMMep, KoI'za
noprdesip OoOJiblIIE, UYEM CyMMa €I'0 4YacCTel.

BaxHO TIOMHMUTB, YTO MCTOPUUECKM Ball HNPOUIPHIl MOXET
OBITH TaKOM Xxe OO0oJIbloM, KakK M npoueHT £ (B CMBICIE
BO3MOXHOT'O yMeHblleHMda ©0ajilaHca). B OenmcTBUTEeJIbLHOCTU
BaM cJiegyeT OXMnaTb, 4YTO B OyIyluleM OH OyIeT BrIIe,
yeM JIJaHHOEe B2BHaueHMe. 3S5TO O3HadvaeT, 4YTO KOMOMHALUSA
IBYX PBIHOUHEIX cucTewM, maxe ecnmn OHU IMEIT
OTpPHULIATEJIbHYIO KOPpPeJsiaumo, MOXe T IPMBECTHU K
yMeHblleHuo ©OaJjlaHca Ha 44%. OSro ©OoJsbpuie, UYeM B
CuUcTeMe C IIOJIOXUTEJIBHEIM MaTeMaTUUeCKMUM OXMIaHMEM,
B KOTOpOUn OINTMMAaJIbLHOEe f= 0,25, u [IODTOMY
MaKCHUMAaJIbHBEI MCTOPUUECKUM NPOUIPHII yMEHBIMT OaJIaHC
TOJIBKO Ha 25%. MopaJsb TakKOBa: OMBEPCHUQUKALIMSI, €CJIU
OHa Ipomu3BeIEeHa rnpaBUJIBEHO, SABJIS€TCsSI  MEeTOIOM,

KOTOPEDI  I[NOBEIIAET  MIPMOBUIM. OHa He o0b6g3aTesyIbHO
YMEHBIIAET I[NPOUIPEINM XYOUEero CJjydasd, 4YTo abCOJIIOTHO
IPOTUBOPEYUT [IONYJIAPHOMY npencraBJIeHMo.

IuBepcudmMKaLMda CMATUaeT MHOTME MeJIKMe IPOMIPHILM,
HO OHAa He YyMEeHbllaeT NPOUIPHIM XyOuero ciydas. llpu
ONTMMAJIbHOM f MakCuMaJIbHBE I[IPOUTPHIIM MOT'YT OBITH
CylleCTBEHHO ©OoJiblle, dYeM »OyMawnT MHOIMe. IlosTowmy,
naxe ecCJM BB XOPOWO IMBEPCUOMUIMPOBANIM HOpTOesib,
cilenyeT OBITb TOTOBEIM K S3HAUUMTEJIbBHBEIM YMEHBIIEHUMAM
OasaHca. OmOHAKO IOaBalWTe BEpPHEMCHA UM I[IOCMOTPMM Ha
pPes3yJsibTaTE, KoI'la KOSOOMLUMEHT KOPpeNldAuumM Mexny
npyMsa murpamm paseH 0. B Takoy cuTyaumuu, KaKuMy OB
HY OBLIM PEe3YyJbTAaTH OIOHOTO OpPOCKa, OHM He BJIMAKT Ha
pes3yJibTaTE Opyroro Opocka. TaxkumMm obpas3oM, eCcTb
yeThpe BOSBMOXHEIX Pe3yJibTaTa:



rpa 1 Nrpa? Toro
Pesyn Cymma PesyisbTa Cymma PesyibTa CyMm

bTaT T T Ma
Bemrp $2,0 Bemrpem $9,0 Bemrpem $2,
BIIII 90
Bemirp $2,0 IIpowuTpsIn — Bemirpem S0,
BILI $1,10 90
[lpour - Bemirpemn S0, 90 IpourTpsin —
ORI $1,00 S0,
10
[lpour - [TpomTpbI — [TpomrpbIl —
&) $1,00 $1,10 $2,
10

MaTeMaTMdeCkoe OXMIOaHME PaBHO:
MO =2,9 * 0,25 + 0,9 * 0,25 - 0,1 * 0,25 - 2,1 *

0,25 =20,725 + 0,225 - 0,025 - 0,525 =0,4

MaTemMaTUueckKoe OXMIOaHME PaBHO 0,40 noJjijapa.
OnTmMaJsibHOe f B BTOM IMOCJEIOBATEJIbHOCTM COCTAaBJISET
0,26, wmnum 1 cTaBka Ha KkKaxigele 8,08 nmoJsutapa  Ha
BajlaHCe cueTa (Tak KaK HaubOOJIbUIMM NIPOUIPHIL 3IOeCh
paBeH -2,10 gpgommapa). TakuMm oOpa30M, MaKCMMAaJlbHBM
MCTOPUUECKUM HNPOUTPHII MOXeT OBTb 26% (IPUMEPHO
TaKOM Xe, UYTO M B I[IPOCTOM UIPEe C IIOJIOXUTEJIbHEM
MaTeEMATUUECKUM OXMOoaHveMm) . OIOHAKO B 5SBTOM IIpUMeEpe
NIPOUCXOOUT CIJIaXMBaHME yMeHblleHUM OajlaHca. Ecam Ow
MBI [IPOCTO pPaccCMaTpMBaJIM UIPY C  IIOJIOXUTEJIbHBM
OXMIOaHMEM, TO TPEeTbda IIOCJeIOBaATEJIbHOCTL IIPMHECA
OBl HaM MaKCHMaJlbHEIM MIPOUTPHIII . Tak KakK MEI
KOMOMHMPYEM IOBE CMCTEMBI, TPEeThbA IIOCJEeNOBATEJIBHOCTD
BoJiee pOBHasdA. OTO €IOMHCTBEHHBM IJIIOC. CpenHee
reoMeTpuueckoe 31mechb paBHO 1,025, TO eCTb CKOPOCTH
pocTa B IBa pasa MeHblle, UYeM IOIpM I[IPOCTOM UIpe C
[IOJIOXMTEJIbHEIM MaTeMaTUUEeCKMM OXMIOaHMeM. Mel nejaem
4 cTaBkM (xkorma MOIUIM OBl CHeJlaTh TOJIBKO 2 CTaBKU B
[IPOCTOM MI'Pe C IIOJIOXUTEJIbHEIM OXMIaHMeM), a O0oJble
He 3apabaTeBaEM:



1,000772= 1,12508449

1,025%4= 1,103812891

OueBMIOHO, uTo npu OMBePCUOMKALIM BEI I OJIKHEI
MCIIOJIb30BATh TaKMeE PHHOUYHBE CUCTEMEl, KOTOPBE MMEKT
CaMyln HMI3KYKD KOPPpeJlduMi OpUbBIIer Ipyr K IOpyTry, U
XeJjlaTeJIbHO OTPpMLATEJIbHYID KOPppeJsdumio. Bel  IOJIKHEBL
MOHMMAaTb, UYTO YMEHbIIEHMe OajlaHCa XyOuwero CJydasd
engBa Ju OyOeT CMAT'UYeHO IuMBepcudmMrKauLmemnr, XOTS BH
CMOXeTe CMAT'YaTb MHOI'Me O0oJiee cJjiabele YyMeHbIEeHUSA
OajslaHca. Hawmbosipmas [HOJIb3a OUBEPCUQUKALIMM COCTOUT
B YJIYUIIEHMM CPEOHEI'O I'€OMEeTPMYEeCKOro. MeTon nouckKa
ONITMMAJILHOTO IHOopThesia IIyTeM PaCCMOTPEHMA UMCTEIX
nHeBHEIX HPR ynpasnHdeT HeoOXOOMMOCTB CMOTPETH 3a
TeM, CKOJIbKO CIEeJIOK B KaXIOW PEHOYHOM CHUCTeMe
IpOoM30UIIO. JVICIIOJBE30BaHME 3TOTO MeTonma II0O3BOJIMT BaM
HaOJIoOaTh TOJIBKO 3a CpeOHMM TeOMeTPUUE CKUM
HE3aBUCMMO OT UYacCTOTH CIOEJIOK. TaxkuMm obpasouM,
cpenHee TeoMeTprudYecKoe CTaHOBUTCH €OVHCTBEHHOU
CTATUCTUUECKOM OLEHKOWM TOI'O, HACKOJIbKO IIPMOBLIbHEM
aByideTcd noptToenws. IJlaBHad UeJsb JUBepCcUbUKaUM —
5TO IIOJIYUEHME HAMBBICIIETO CPEeOHEeI'O I'eOMeTPUUYECKOTO.

Kakx pasbpoc peBynsTaTOB 3BaTparuMBaeT I'€OMeTPUYEeCKUM
pocT

[locjie TOTO KaK MB NIPM3HaAIM TOT QakKT, UYTO, XOTUM MHI
TOT'O WMJIM HEeT, CO3HATEJIbHO WM HET, KOJUUECTBO NIOJId
TOPI'OBJIM OIpenesigeTcsa [0 yPOBHK 0OaJlaHCa Ha CcdUerTe,
MOXHO paccMaTpuBaTek HPR, a He IOeHeXHBEEe CYyMMH.
TakuM o00OpasoM, Mbl OPpMIOAOMM YIPABJEHMIO IOEHbI'aMU
ONpPeneJyIeHHOCTb M TOYHOCTb. MH CMOXEM TIPOBEPUTH
HallyY  CcTpaTerumM yIOpaBJIeHMS  OeHbI'aMy, COCTaBUTH
npaBuiia M CIOeJjlaTb OlIpeleJiIeHHBIe BHBOIE. [loCMOTPUM,
Kak CBS3aH TeoMeTpudeCKUmM poCT 17 paszbpoc
pesynbTaToB (HPR).

B 5TOM OIUCKYCCUMU MEI nJis IPOCTOTEL OyneM
MCIIOJIb30BATh IPUMEP asapTHOM MIPH. PaccMOTPpUM IOBE
CUCTEeMBl: cucTeMy A, KoOTopas BemMI'peiBaeT 10% BpeMeHU
M MMeeT OTHOIEeHMEe BHUIpHIN/Opourpem 28 x 1, wu
cucrtemMy B, xoTopasd BHMUI'pelBaeT /0% BpEeMeHM U MMEET



OTHOIIEHME BBEIMT'PHII/ TP OV T PHIII 1,9 K 1. Hame
MaTeMaTUUeCKOe OXMIOaHMeEe Ha eOVHMUIy CTaBKM Ojasa A
paBHo 1,9, a nma B paBHo 0,4. IloaTOMYy ME MOXEM
CKasaTb, 4YTO IJId KaXIOM eIOMHMIEl CTaBKM CHUcCTeMa A
BHMI'PaAET, B cCpenHeM, B 4,75 pa3 OoJjblie, UYeM
cucrTeMa B. Ho naBanTe paccMoTpUM TOPI'OBJII
buxkCcHUpoBaHHOM noJjiem. Mel MOXeM HaAWTM ONTMMaJibHBIE T,
pasnesiMB  MaTeMaTudecKoe  OXMIOaHMe  Ha  OTHOUEeHME
BEIMTPHIN/ IPOUTPRII. ITO ITACT HAM onTuMajabHoe f =
0,0678 gna A u 0,4 nnsa B. CpenHMe TIeOMETPUUECKUE
IJIS KaXIOM CUCTEMBl IIPM COOTBETCTBYKRIMX SBHAUEHUSIX
ONTMMAaJIbHEIX f cocTaepaT:

A= 1,044176755

B= 1,0857629

Kaxk BuguTe, cucremMa B, HecMOoTpda Ha TO UTO ee
MaTeMaTUUdeCKOe OXMIaHMe IIPMMEPHO B UYeTHpe pasa
MEHbIIe, UYeM CUCTEeMbBl A, I[IPMHOCUT I[IOUTM B IBa pasa
ooJyiplle Ba CcTaBKy (moxomHocTh 8,57629% =a cTaBKy,
KOT'oIa BB pPeMHBeCTUpyeTe C onrmuMmaljibHemMm f), dyewMm
cucrema A (xoTopasa npmuHocuT 4,4176755% 3a cCTaBKy,
KOI'Ila BBl PEMHBECTHUPYETE C OINTMMaJIbHEM If).

Cucre % Bemrpenr MO £ Cpennee
Ma Brmrpenre : IeoMeTp
n [Iponrps! nIeckoe
m
A 10 28: 1 1,9 0,06 1,04417
78 68
B 70 1,9:1 0,4 0,4 1,08576
29

[Mpourpem 50% nmo 6GamaHcy norpebyetr 100% npmOblIM IOJ14
BosmMemeHusa; 1,044177 B crenenm X OyneT paBHO 2,0,
korma X nOpubamM3mTesbHO paBHO 16,5, TO ecTb @04
BO3MelleHus 50% mnpourphlla IOJS CUCTeEMH A noTpebyeTcsd
bojiee 16 CHOEJIOK. CpaBHMM C cCcucremom B, Toe
1,0857629 B crenenm X Oymer paBHo 2,0, xorma X



NpMOIMBUTEJIBHO PaBHO 9, TO eCcTb nOJid CUCTEMH B
norpedbyercda 9 cmesiok nj4g BosMelleHMda 50% npourIphlia .
B ueMm 31meck nesio? He moromMy JIM BCE 3TO IIPOUCXOIUT,
U4TO CHucTeMa B mmMeeT I[POLEHT BBMI'PHIIHBEIX CIOEJIOK
BHILE? VICTMHHAA [NPUUMHA, I[10 KOTOPOM B OYHKUMOHMPYyET
Jiydumie A, KpoeTcda B pa3bpoce pes3syJbTaToOB U ero
BJIMAHMYM Ha OQYHKLUMIO POCTa. DBOJIBIIMHCTBO TPEUIEPOB
OIMOOUYHO CUMTAalT, 4YTO QyHKUMA pocTa TWR 3BapmaeTcd
crenymoimyM ofpasoM:

(1.17) TWR=(1+R)"N,

roe R = [IPOLIeHTHAaA CTaBKa 3a rnepmuon
(nanpumep, 7% = 0,07);

N = kxoJMUuecTBO IIepUOIOB.

Tak xkak 1 + R To xe, u4uro u HPR, OOJBIMHCTRBRO
omMOOYHO I1oJjilaraeT, 4YTo QYHKLMA pOCTa1 TWR papBHa:

(1.18) TWR = HPR ~N

OTa O(GyHKLUMS BEepHa TOJbKO TOoT'Hma, KoTma OpubbBIbL (TO
ecTtb HPR) mnocTodgHHa, 4Yero B TOPIOBJIE He OBBaeT.
PeanpHada QyHKUMA pPoOCTa B TOPITOBJE (mm  Jobom
npyrom cpeme, rne HPR He 4gBjigdeTcd I[IOCTOAHHOM) —
3TO IHnpomseerneHme Bcex HPR. JlonycTmM, MBI TOpPI'YEM
kobe, Hame onTmuMaJbHOe f cocTaBygeT 1 KOHTPAKT Ha
kaxagyio 21 000 monnapor Ha ©OajlaHCe cUeTa UM OPOUJio 2
CHOeJIKM, OOHa M3 KOTOPHIX HOpMHecJsa yOelToxk 210
OOoJIJIapoB, a JOpyrasd Bewmrpenn 210 posiyiapoB. B s3ToMm
npmmepe HPR paBuer 0,99 um 1,01 cCcooTBEeTCTBEHHO.
TaxkuMm obpaszomMm, TWR paBHO:

TWR = 1,01 * 0,99 = 0,9999

JTOTIOJIHUTEJIbHYIO MHOOPMa LM MOXHO MOJIYUUTH,

MCIIOJIb3Yy S OLIEHOUHOE CcpenHee TreoMeTpuueckoe (EGM) :

(1.16a) EGM = (AHPR "2 -SD " 2) * (1/2),

Wi

(1.166) EGM =(AHPR " 2-V) " (1/2)



Teneppr BO3BeImeM ypabBHeHme (1.16a) wmam (1.166) B
creneHb N, uToOBl paccumTaTb TWR OHO OymeT OJM3KO K
«KMYJIbTUIIIIMKATUBHOM» QYHKLUMM pOCTa, IOEVCTBUTEJIbBHOMY
TWR

(1.19a) Ouenoynoe TWR = ((AHPR 2 -SD " 2) * (1/2)) * N,

WUJIN

(1.196)  Ouenounoe TWR = ((AHPR * 2 -V) ~ (1/2)) * N,

e N = KOJIMYUeCcTBO IIepuOIOB;
AHPR = cpenHee apudpmeTmueckoe HPR;

SD = CTaHOapTHOEe OTKJIOHEHMe 3HadveHuy HPR;

V = pucnepcusa 3HauveHum HPR.

Oba ypaBHeHUsa (1.19) »KBMBAJIEHTHH.
[IoslyueHHasda MHGoOPMaLMA TOBOPUT, uTo HalIoeH
KOMIIPOMMCC MeXxIay yBeJIMYeHUEM cpenHen
apudmMeTmueckom Toproeam (HPR) u nucnepcmenm HPR, wu
CTAHOBUTCS SCHa IIPpMUMHA, OO KOTopoum cuctema (1,9:1
; 70%) paboraeT mayume, uyeM cucrtema (28:1; 10%)!
Hamem uenbn ABJAeTCd MakKcuMmzaumsa KosdduumeHTa
STOM byHKLIMM, T.E. MaKCHUMMU3ALIUS cienyioimen
BEJIMUMHEI
(1.166) EGM = (AHPR "~ 2-V) ~ (1/2)
[lokazarTesib olleHouHoro TWR, T.e. N, cam o cebe
nozabormurcd. YBeyauueHue N He dgBigeTcd npobJjemon,
TaK KaK MB MOXEM PacCUlMPUTL KOJUUYECTBO PBEHKOB WJIU
TOPTOBaTh B OO0Jiee KPATKOCPOUHBIX TUIIAX CUCTEM.
PacueT nOucrnepcmum MM CTAHIOAPTHOT'O OTKJIOHeHUA (V u
SD COOTBETCTBEHHO) MOXET OKa3aTbCHd TPYOHBIM IIJid
OOJILLIMHCTBA JIOOEeM, He SBHaKOMBIX CO CTaTUCTUKONM.
BMecTO 5TMX BEeJIMUMH MHOITME MUCIOJb3YT CpeIgHee
abCcoJIDTHOE OTKJIOHEHME, KOTOPpOe Mbl Ha3oreM M. UTOOH
HamT M, Hazmo OPOCTO B34Tb CcpenHee abCOJIOTHOE
3HaAUEeHMEe Pal3HOCTM CaMOM BEJIMUMHEL M €€ CPemOHEeTo
3HAUEeHMd .

(1.20) M= ABS(X; - X)/N

[lo  KOJOKOJIOODOPAas3HOM  pachpelnesieHUn (kak [o4UuTH
BCcerma OBIBaAaeT C pacropenesyieHMeM INIpubbJIe UM YOBITKOB



TOPI'OBOM CMCTEMBI) CpenHee abOCOJIOTHOE OTKJIOHEHUE
npmMepHo papHo (0,8 CTaHOAPTHOTO OTKJIOHEeHUA (B
HOPMaJIbLHOM pachnpenejyieHur OHO cocrasjgdger 0,7979).
[TozTOMY MBI MOXEM CKAaz3aTh :

(1.21) M=0,8+*SD
u

(1.22) SD=1,25+*M

Obo3HauMM cpelnHee apudpmermueckoe HPR nepemeHHOM A,
a cpenHee TreoMeTpuyeckoe HPR [IEPEMEHHOM G.

llcnonb3ysa ypaBHeHme (1.166), MBI MOXEM BHPA3UTH
OlLleHOUHOe cpenHee TeoMeTpudeckKoe cJie oyommM
obpasom:

(1.166) G=A"2-V)"(1/2)

N3 »TOTO YPAaBHEHMA IIOJIYYUM

(1.23) G*2=(A"2-V)

Tenepb BMECTO  IOUCIEPCUM IIOAOCTABMM CTaHIapTHOE
OTKJIOHeHMe [kak B (l.loca)]:

(1.24) G"2=A"2-SD"2

N3 STOTI'O YPaBHEHMA MEI MOXeM BEIIOCSJINTDB KaXIOyIo
IIepeMeHHyrn, a TaKXe BBEIOEJIMTE HOJIb, UTOOH IIOJIYUNTD
@yHﬂaMeHTaﬂbHHe COOTHOIEHNA MeXOy CpelIHVM
apM®MeTquCKMM, CpelIHVM reoMeTprM4Ye CKIVM n

PaszbpoCcoM, BHEPAXEHHBHM 3OeChb Kak SD 2

(1.25) A"2-G"2-SD"2=0

(1.26) G"2=A"2-SD"2
(1.27) SD*"2=A"2-G"2

(1.28) A"2=G"2+SD"2

B »THMX ypaBHeHMAX 3HAadeHue SD”2 MOXHO 3anucaTb Kak
V wmim kak (1,25 * M) 72. 5TO0 NOOIBOIMT HaAC K TOU
TOUKe, KoTrma MBI MOXEM onmMcaThb CylleCTBYIIME
B3amMMocCBA3M. OTMeTbTe, UTO I[IOCJIeOHee U3 YyPpaBHEHUMN
— 5TO TeopemMma llmbparopa: cCcyMMa KBaIpaTOB KaTETOB
paBHaA KBaIpaTy IuIOTeHy3bl! HO 31meck I'mMIoTeHy3a 3TO



A, a ME XOTMM MAaKCUMMU3VPOBATH OIOHY U3 €& CTOPOH,
G. Ilpm ypenuueHum G Job0oe TMoOBHIIEHME D («KaTeT»
nucrnepcum, paBuem SD wmiam VA (1/2), wmm 1,25 * M)
npmBerneT kK ypejmueHuio A. Korma D paBHO HYJIO, TOor'Ia
A paBHO G, D2TUM CaMBIM COOTBETCTBYS JIOXHO TOJIKYyEMOU
byHkuum pocta TWR = (1 + R)” N. JIIeMCTBUTEJBLHO,
xkorma D paBHO HyJiO, TOorma A paBHO G B COOTBETCTBUU
C ypaBHeHueM (1.26).

MBI MOXEM CKasaTb, UTO I[IOBHIIEeHMe A" 2 oKaslshBaerT
Ha G TO  Xe BO3IENCTBUE, UTO M AaHaJIOTMUHOEe
[IOHMXEeHMe BeJIMuMHBE (1,25 * M) & 2.

(1.29) AAN2 = —A((1,25*M)A2)

UTOOBl [MOHATH BTO, PACCMOTPUM M3MeHeHme A oT 1,1 @mo
1,2:
A SD M G A2 SD ~ 2 = (1,
25 * M)~ 2
1, 0,1 0,08 1,0951,21 0,01
1 445
1, 0,48 0,39 1,095 1.44 0.24
2 99 192 445

0,2 0,23

3
Kormpa A=1,1,ToSD=0,1. Korma A = 1,2, TO, UYTOOH
[IOJIYUUTb BKBUBaAJIeHTHOe G, SD »OOJIXHO OBITb PaBHO
0,4899, corsmacHO ypaBHeHuwo (1.27). Tak kak M = =

0,8 * SD,ToM=0,3919. Ecam M BO3BeIeM B KBaIparT
3HaueHyd A m SD M paccumMTaeM pasHOCThb, TO IIOJIYy4UUM

0,23 B COOTBETCTBUNU C YPaBHEHMEM (1.29).
PaccMOTpuM CJenyolyiln Tabjmily :
A SD M G A”2 SD ©~ 2 =
(1,25 * M) ~©
2
1, 0,25 0,2 1,071 1, 0,0625
1 214 21
1, 0,54 0,43 1,071 1, 0.2925
2 08 277 214 44

0, = 0,23
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OTMeTbTe, 4YTO B MNpeluaylleM OpuMepe, IT'Oe Mbl HadaJu
C MEHBIIMX 3HAUYEHUN paszbpoca (SD WIIU M),
TpeboBaJioChk UMX OOoJibllee IIOBHIIEHMEe, UYTOOB OOCTUUb
ToTrOo Xe G. TakmMmM o06bpasoM, MOXHO YTBEpPXOaThkb, UYTO
yeM CHJIBHEE BBl YMEHBIIAETEe OUCIEpCHIl, TeM Jierye

maercsda OOJIBpIIMY  BEIMIPEII. Clige) SKCIIOHEHLMAaJIbHAaA
byHKLUMSE, T[IpUUeM B Openejie, IIPUM HYJIeBOM OUCIEePpCUH,
G PaBHO A. Tpennep, KOTOPEIN TOPTYyEeT Ha
bMKCUPOBaHHOM IOoJIeBOU OCHOBE, IOOJIKEH
MakKCUMM3MpOBaATL G, HO He o004g3aTejbHO A. [Tpm

MakcuMmszaumm G Hango IIOHMMAThb, YTO CTaHIAPTHOE
OTKJIOHeHre SD 3arparueaeT G B TOM Xe CTEIEeHM, UYTO
n A B cooTBeTCcTBMUM C TeopeMou Ilmbaropa! Taxkum
obpasou, KoTnna Tpennep YMEHBIIAET CTaHOapTHOE
OTKJIOHeHMe (SD) CcBOMX CIOeJIOK, DTO 5HKBUMBAJEHTHO
[IOBHIIEHMD apuOMeTMUeCKOT O cpenHero HPR (T.e. A), u
HaobopoT!

dyHODaMeHTAaJILHOe YPABHEHME TOPI'OBIMN

MbeI  MOXEM IIOJYUMTB Topasno OoJibllie, UYeM IIPOCTO
[IOHMMaHMe Toro oGakrTa, yTO YMEHbIIEHME  pal3Mepa
IPOUTPHIIEV YyJIydllaeT KOHEUHHM pPe3yJibTaT. BepHeMcs K
ypaBHeHuo (1.19a):

(1.19a) Ouenoynoe TWR = (AHPR *2-SD " 2) * (1/2)) * N

[logcTaBuM A BMecTO AHPR (cpenHee apupMeTHMUeCcKoe
HPR) . Iajee, Tak kak (X *Y) ©~ Z2 = X *~ (Y * Z), MH
MOXeM elle OoJiblle YyIPOCTUTH YPaBHEHUE:

Ouerouroe TWR = (A~ 2 - SD * 2) * (N/2)

STO IOCJIeODHee ypaBHEeHMEe MBI Ha30BeM QYyHIOAMEHTAJIbHBIM
YPaBHEHMEM TOPI'OBJIM, TakK KakK OHO OIMCHEBaeT, Kak
paszamuHele QakTopel: A, SD M N — BIMAKT Ha pes3yibTaT
TOPTroBJIM. OUeBUOHE HECKOJIBKO GAaxkToB. Bo-nepsBhX,
ecau A MeHblle WM PaBHO eIMHMIlEe, ToI'ma IIpu JIOOBIX
3HAUEHMAX OBYX I»OPpyI'mUxX IepeMeHHvx, SD m N, Haw
pes3yJabTaT He MOoXeT OwvlTh OoJbllie enuMHMuLbB. Ecam A
MeHblIe eIOVHUILIEL, TO npmu N, CcTpeMAleMCHd K
OECKOHEUHOCTM, Hall pel’yJibTaT OpubiamkxaeTcd K HYJD.



9TO O©O3HayaeT, 4YTO, €ecJauM A MeHblle WM paBHO 1
(MaTeMaTHUUeCKOEe OXMIaHMe MeHblIe WM pPaBHO HYJO,
TaK Kak MaTeMaTuyeckoe OoxXmIaHme paBHO A - 1), vy
HaC HET MAaHCOB TMOJIYyUUTh NOPpUObBIIE. PaKTUUECKM, €E€CJIU
A MeHBmE 1, TO Halle Pas30peHMe — HBTO NIPOCTO BOIPOC
BpeMeHM (TO eCTb IOOCTAaTOYHO OoJsibmoro N) .

[Ipm YCJIOBUN, UTo A DoJbie 1, CpOCTOM N
yBeJIMUYMBaeTCsS  Halla  OIPpUOBIIb. Haopumep, cucTeMa
rnokasajla cpepnHee apudmMermueckoe 1,1 m cTa”HOapTHOE
oTkJioHeHue 0,25. Takum 0Opa30M:

Ouenoynoe TWR = (1,1 * 2 - 0,25~ 2) ~ (N/2)
(1,21 - 0,0625) ~ (N/2)

= 1,1475 ~ (N/2)

B HameMm npumMmepe, 1rae KkKosbdbuumeHT paseH 1,1475;
1,1475 ~ (1/2) = 1,071214264. Taxum oOpas3oM,
Kaxzgas clenymoimas criesyika, kaxmoe yepeaudveHume N Ha
e IVUHUILLY

COOTBETCTBYET YMHOXEHMIO HalleI'o0 KOHEeUHOI'O cueTa Ha
1,071214264. OTmMeTbTE, yTO BTO UMCJO SABJISETCH
CpenHUM TeoOMeTPUUECKMM . Kaxowim pas, KOoT'Ia
OCYIIECTRBJISETCA cIejika U korma N yBeJIMUMBAETCS Ha
enoVHUILY, KODQPULIMEHT YMHOXaeTCd Ha cpenHee

reoMeTpMuUeckoe. B 3TOM M COCTOMT HOEMCTBUTEJIbHAA
nojib3a IOuBepcubdmMrKalumMy, BHPAXEHHaAsS MaTeMaTUUdeCKU
byHIOaMeHTaJlbHEM YyPaBHEHMEM TOPI'OBJIA.
ImBepcHupuKaImMa [HO3BOJISET BaM Kak OB yBeJaudyuTes N
(T.e. KOJIMYUECTBO CHEJIOK) 3a OHNpendeJyIEHHBE [Nepuon
BpeMeHy. ECTb eme OIOHAa BaxHad IeTajlb, KOTOPYK
HeOoOXOoOMMO OTMETUTH npu PaCCMOTPEHUNU
byHIAaMEHTAJIbHOT'O yPAaBHEHMS TOPTOBJIM: XOpPOWO, KOoI'Ia
BEl yMeEHbIIaeTe CTaHOapTHOE OTKJIOHeHMe OoJblle, UYeM
apubmMeTmueckoe cpenHee HPR. IlosToMy ciemyeT OBICTPO
3aKPEBATH YyOEITOUHEBIE [103ULUN (MCIIOJIB30BAaTH
MaJIEHb KU stop-loss) . Ho YPaBHEHMUE TaKXe
OEeMOHCTPUPYET, YTO IIpM BHOOPE CJMIKOM XECTKOIO
CTOIna BE MOXeTe OOoJblle TNOTepsSaTb. Bac BeHObET C
PEIHKA WM3-3a CJMIIKOM OOJIBIIOTO KOJIMYEeCTBA CIHOEJIOK C
MaJIEHBKMM [NIPOMIPHIIEM, KOTOPHEE I[IO3OHEE OKas3aJIMChb OB
NPUOBJIBHEIMM, I[IOCKOJIbBKY A yMeHbllaeTcda B OOoJbllen
CcTelleHu, yeMm SD. BmecTe ¢ Tewm, M  YMEHGbIIeHUEe
OOJIbIIMX BBIMI'PBIIHEIX CIHOEJIOK I[IOMOXET Ballell CUucCTeMe,



ecJyiM B2TO YyMeHbllaeT SD OoJiblle, uYeM yMeHblmaeT A. Bo
MHOTMX CJIydasax DBTOI'O MOXHO IOCTUUL IIYTEM BKJIOUEHUS
B Bally TOPIOBYK IIpOoIpaMMy OILMOHOB. [lOo3MLUMA II0
OILMOHAaM, KOoTOpada HarpaBJiIeHa [IPOTUB [IO3ULUM
0a30BOI'O MHCTPYMEHTa (I[IOKyIIKa OILUMOHAa WM Iponaxa
COOTBETCTBYyIWET'O OILMOHA), MOXEeT OKas3aTbCd BeCbMa
oJjie3HOoM. Hanpumep, ecam y BacC IOJIMHHAaS I[IO3MLUMA 10
KakoM—Jmbo akumm (Miam ToBapy), IOKYyIKa IIyT-OILMOHA
(MMM npomaxa KOJUJI-OILMOHA) MOXEeT YMEeHBIMTH Bame SD
[I0O COBOKYIIHOM TMNOB3MLMM B OOJIblIIEM CTEIEeHN, yeM
yMeHbUIUTE A. Ecim BH HoJilydyaeTe NPUOBIJIL IO 0a30BOMY
MHCTPYMEHTY, TO OymeTe B YOHBTKE I[IO OIUMOHY. Ilpu
S5TOM YORITOK OINLMOHY JIMIIE HE3HAUUMTEJIbHO YMEeHBIINUT
oy nOpubeUib. TaxkuMm o00pasoM, BE YMEHBIMIM Kak
pamwe SD, Tak m A. Ecam BH He [NojiydaeTe NIPMOBLJIL I10
0as30BOMY MHCTPYMEHTY, BaM Hano YyBeJIMuuTb A U

yMeHbuMTE SD. Hamo crpemMmTbBCHa yMEeHBUIMTE SD B
OoJipllel CTeleHM, 4YeM yMeHbUNMTH A.
KoneuHo, N3OEPXKA Ha TPaHCaKL UM npu TaKOM

crpaTermMmM OOBOJIBHO  SHAUMUTEJIbHEL, M OHM BCerza
IOOJDKHEl MPMHMMATBCS B pacyeT. UTOOB BOCIOJIE30BATBHCHA
TAaKOM CTpaTeruelr, Balla IporpaMMa He IOOJIXHAa OBITh
OPMEHTMPOBAHA Ha OUeHb KOPOTKUM CPOK. Bce
BHIIECKA3aHHOE JIMIIb [OATBEpPXIaeT, UYTO pPasJIMUHEE
cTpaTerMmM ¥ pPaslJIMUYHBEE TOPIOBHE OpaBuMiia  IOOJIDKHEL
paccMaTpUBaThCHA CTOUKM  3peHUud OGOYHIAaMEHTAaJIbHOI'O
YPaBHEHUA TOPTOBJIN. TaxkuMm  oOpasoyM, MBI  MOXEM
OLIEHUTH BJIMSAHME BTUX GaKTOPOB Ha YPOBEHB BO3MOXHEIX
YOEITKOB M IIOHATH, UYTO MMEHHO HeOoOXOoOVMMO CHOeJlaThb
IJIg yJIydlleHMS CUCTEMEI.

HonycTuM, B IOOJITOCPOYHOM TOPI'OBOM IIpoI'paMMme Owljia
MCIIOJIb30BaHa BHIUIEYIIOMAHYTAaS CTpaTerusd NOKYIKMU IIyT-—
OINLIMOHAa COBMECTHO C IOJMHHOM I[O3ULMEN II0 ©0Oas30BOMY
VMHCTPYMEHTY, B pPe3yJibTaTe Mb [IOJIyUuJiM OoJibliee
OLIEHOUYHOEe TWR. Curyaumud, kKorma OIOHOBPEMEHHO
OTKPBEITEl OJIMHHAA [IO3MLUMA IO 0Oas30BOMYy MHCTPYMEHTY U
[Io3MLUMUA 10 [y T—OILUMOHY, SKBMBAJIEHTHA [IPOCTO
OJIMHHOM HO3MLUMM IIO KOJIJI-ONUMOHY. B TOM cCJydae
Jlydlie IIpOCTO KYyNIUThb KOJIJI-OMNLMOH, TaK KaK WM3IOEePXKU

Ha TpaHCaKuuMM OyOyT CYUECTBEHHO umxel, ueMm npm
HaJIMuMMY IOJIMHHOM TNO3MLIMM IO ©Oa30BOMYy MHCTPYMEHTY U



IJIMHHOW TIO3ULMM II0 [IYyT-OIUMOHY. IIpOOeMOHCTPpUPYEM
5TO Ha I[IpUMepe PHEHKA MHIEKCOB akumy B 1987 r1onmy.
HomycTuM, MBl [HOKyIaeM Oas0BHM MHCTPYMEHT — MHIOEKC
OEX. CucremMa, KOTOPYyI Mel OyneM MCIOJIb30BaTh,
ABJISETCHA [IPOCTEIM 20-OHEeBHBIM  IIPOPBEIBOM KaHaJa.
Kaxnoent IOeHb MBI PACCUMTBEIBAEM CaMbll BEICOKMM MAaKCUMYM
Y CaMBIM HUIBKUM MMUHMMYM IocJenHux 20 pHem. 3arem, B
TeueHMre OHHA, EeCJM PBEHOK IIOBHIIAETCHS UM KacaeTcd
BEPXHEM TOUKM, MHB I[IOKyIlaeM. ECIM LeHB MOYT BHU3 U
KacamwTcd HMU3WeM TOUKM, Mbl IpomaeM. EcCJjaM -OHEBHEBE
OTKPBITMA BHIIE MWJIM HMXE TOUeK BXOJa B PBEHOK, MB
BXOOVM IPM OTKPHTUM. Takad cucTeMa IIoapasyMeBaeT
IOCTOSHHYK TOPI'OBJIO Ha PHHKE:

HaTa Ilozsuum Bxonm P&L  IIoJIHBEIM BomaTuib
g KamnmTaJl HOCTb

8701 Inmuua 241, O 0 0,151698
06 =i 07 7
8704 Kopotrk 276, 35,4 35,47 0,208257
14 asa 54 7 3
8705 Iynmuua 292, - 19,73 0,218211
07 4a 28 15,7 7

4
8709 Koporx 313, 21,1 40,92 0,179358
04 as 477 9 3
8710 Inmuua 320, -7,2 33,72 0,184878
01 4a 67 3
8710 Kopork 302, - 15,86 0,207607
12 as 81 17,8 4

6
8712 InwmuHa 242, 59,8 75,73 0,349267
21 a 94 7 4

Eciam onpenendarTs ONTMMaJlbHOe f nNo 3TOMYy I[IOTOKY
CHOeJIOK, Mbl HaMigeM, UYTO COOTBETCTBYKIEEe CpeIOHee
reoMeTpuueckoe (paxkTop pocCcTa Ha HalleM cCcuUeTe 3a
urpy) pasHO 1,12445.

Ternnepb MBI BO3BMEM Te& Xe& CIOeJIKM, TOJIbKO OyIeMm
MCIIOJIb30BATh MOIEeJb OLIEHKU GOHIOBEIX OTILIMOHOB
Baska-llloysica (nmompoBbHO 0O sTOM OyIeT pacckal3aHO B
TJjaBe 5), u npeobpaszyeMm BXOIHBIE L& HBI B



TeopeTrndeCKNrMe LeHB OIILVMOHOB. BxonoHBle IODaHHBIE OJId

LLeHOBOM Mozmejnu OynoyT  CJIeOyRUUMA : MCTOpMUUYEeCKad
BOJIATMJIBHOCTBL, pPaccuMTaHHas Ha ocHoBe 20 1nOHeM
(pacuerT MCTOPUYECKON BOJIATUJIBHOCTHU TaKxXe

NpUBOOUTCS B IJlaBe 5), OespuckoBasa CcTaBka 6% U
2060,8875 nHem (2TO cCcpemHee UMCIO paboumx HOHEUM B
rony) . Hajiee MB OONYCTMM, UYTO IOKYyIaeM OILMOHH,
KOoI'Ia OCTaeTcsda POBHO 0,5 roma OO  JAaTBE  UX
MCIIOJIHEHMA (6 MecHdleB), UM UYTO OHUM «IPM IOeHbITax».
IpyTrmMm CcJioBaMM, CYHWECTBYIT LEeHB MCIOJIHEHMS, B
TOUHOCTU cooTBeTCTBYyOIME IIeHe BXOIoa Ha PBEIHOK..
[lokynka KOJIJI-ONUMOHa, kKorzma CcucTeMa B IOJIMHHOMU
Io3uuMM o 606a30BOMYy MHCTPYMEHTY, U IIyT-OILMOHA,
KOoT'Ia CuCTeMa B KOPOTKOM HNO3MUMM IO 0Oa30BOMY
VMHCTPYMEHTY, C YUYEeTOM IIapaMeTPOB YIOMSAHYTOM MOIEJIU
OLIEHKM OILUMOHOB, HOACT B pe3yJjbTaTe CJenyllUM ITOTOK
CIeJIoK :

IHaTa [lozsuum Bxon P&L  IlojsiHel BasorB lemcTB

(9]

=i n BIV ue

KaIluT UHCTP

aJl YMEHT
8701 IOymuHa 9,62 0 0 241,0 IIIMHHB
06 =i 3 7 M KOJIJI
8704 dukcau 35,4 25,8 25,84 276,5
14 usa 7 46 6 4
8704 IymuHa 15,4 0 25,84 276,5 IIuMHHB
14 =i 28 6 4 N OyT
8705 dukcan 8,79 - 19,21 292,2
07 us 2 6,63 8

7
8705 IOymuHa 17,1 O 19,21 292,2 JIJIMHHH
07 =i 16 8 M KOJLJI
8709 dukcawu 21,2 4,12 23,33 313,14
04 usa 42 6 6 7
8709 Iymmuua 14,9 0 23,33 313,4 IIIMHHL
04 =i 57 6 7 M IOyT
8710 dukcan 10,8 - 19,22 320,06
01 12821 44 4,11 3 7
3

8710 Onmmuua 15,7 0 19,22 320, 6 IJIMHHE



01 a 97 3 7 M KOJLJI

8710 dukcan 9,37 - 12,8 302,8
12 us 4 6,42 1

3
8710 Onmuua 16,8 0 12,8 302,8 IJIMHHE
12 =i 39 1 N OyT
8712 dukcay 61,0 44,1 56,97 242,9
21 us 13 73 4 4
8712 InmHHa 23 0 56,97 242,9 IIJIMHHEH
21 =i 4 4 M KOJLJI

Ecnm paccumMTaThk OnNTHMMaJbHOe f 1O D2TOMYy TIIOTOKY
CIOeJIOK, MBI IIpMIEM K BEBOIY, UYTO COOTBETCTBYyKIEE

cpenHee TeoMeTpudueckoe (baxTop pocTa Ha HalleM
cueTe 3a uUrpy) papHO 1,2166. CpaBHUTEe €TI0 CO
CpeIHUM TeOoMeTPUUYEeCKMM I[IpM OoITuMaJibHOM £  mja
06a30BOTO MHCTpyMeHTa 1,12445. PasHuua OTIpOMHAaA.

Taxk Kak MbB [OOJIYUMJIM BCcero ©6 CcIOeJiok, TO MOXHO
BO3BECTM KaxImoe CcpelHee TeoMeTpuuyeckoe B 06—y
cTerneHb nOmu4a onpepesieHusa  TWR. 32170 macTt TWR 1o
0azoBOMY MHCTpyMeHTY 2,02 npormr TWR 0o onumoHam
3,24. Ilpeobpazyem TWR B NOPOLEHT HOPUOBJIM OT HAWEI'O
HadaJIbHOTO cdyeTa. Mer nonyuuMm 102% #OpubObliM  OpU
TOPTOBJIE TIO 0OaAa30BOMY MHCTPYMEHTY U 224% NOpubBIIU
opM TOPITOBJIe onuMoHamMu. ONUMOHEI B PaACCMOTPEHHOM
cllyudae npenrnouTrmuresibHee, 4To NOOTBEPXIAaeTCH
byHIaMeHTaJIbHEIM YPaBHEHMEM TOPIOBJIM.

IIVMHHEIE T[O3ULUMM IO ONLUMOHaM MOT'yT OBITb MeHee
20PEKTUBHEIMU, yeM IOJIMHHBIE TIIO3ULUM 10 ©0a30BOMY

VHCTPYMEHTY . ELifele)3 He cImeJjiaThb 3IEeChb ommbKy,
TOPTOBEIE CTpaTerMM (a Takxe BHOOP CepuM OILMOHOB)
HeobXxXOoIOMMO paccMaTpuBaTh C TOUKU 3pEeHUd

bGyHOAMEHTAJIbHOTO YPAaBHEHUSI TOPTOBJIU.

Kak Buaoure, byHIOaMeHTaJIbHOEe ypPaBHEeHMEe TOPIOBJIMU
MOXHO MCIIOJIB30BATH OJis YITydlIe HU A TOPTOBJIN.
YIIydlleHMS MOIT'YT 3aKJIlouaTbCHd B M3MEeHEeHUM XeCTKOCTHU
[IPMKA30B Ha 3BaKpblTMe yOBITOUHEIX HO3MuUMM (stop-loss
IPpUKas30B), B YCTAHOBJEHMUM LeJIEM M TakK jgajiee. OTHU
UBMEHEHUA  MOTYT OBITH BEI3BAHEI HeBPPEKTUBRHOCTHIO
TeKyluen TOPITOBJIN, a TaKxe HEDDODEKTMBHOCTHBIO



TOPTOBOM METONOJIOTUN.

Hanerncs, BEl  TEIEPH [IOHMMaere, yTo KOMIIBRTED
HEBEPHO UCIIOJIBEBYEeTCS OOJIBIIMHC TBOM TOEUOEPORB.
OnTumMmmszalmusa, I[IOMCK CHUCTEM M 3BHAUYEHMUM [apaMeTpPORB,
KoTOpele OB 3apaborasi  OoJiblle BCEIr'o OeHeIr  Ha
MNPOIUIBIX OAaHHEIX,— IO CYTM IHIyCcTas TpaTa BPEMeHM. Bawu
Hamo MHOJIYyYUTE CHuCcTeMy, KoTopas OynerT HNpubObBUIBEHA B
OyaymeMm. C [NOMOIIBK I'PAMOTHOI'O YIHIPAaBJIEHUS KalUTaJiOM
BEI CMOXETE <«BEKATE» MAaKCHUMyM W3 CHUCTEMEl, KOTOpas
JIMIIBE MUHUMAJIEHO MNPUOBUIBHA . I[IPUOBUIEHOCTE CHMCTEMEl B
OoJibuIeyt CTENEeHu onpeneygeTcd yIIpaBJI€HMUEM
KanmMrajoM, KOTOpOe BBl IIPUMMEHSETE K CUCTeMe, UeM
caMoy CuCTeMOyV. BOT HOYeEMY BE OOJIXKHE CTOPOUTE CBOM
cCucTeMbl (MJIM TOPI'OBEE METOBl, €CJIM BE HACTPOEHE]
IPOTUB MEXAHUUYECKUX CHUCTeM), Oynydu YBEPEHHEMM B
TOM, UYTO OHM OCTAaHYTCS MHNPUOBUIBHEIMM  (Jaxe eCJiu
TOJIBKO MMHMMAJIEHO MNPMOBUIBHEIMM) B OynymeM. I[IOMHuUTE,
yTo 5TOI0 HEJIBE34A JOCTUUE nyTeM OI'PaAHUYUYEHUS
cCTerneHemn CcBOOOIEI CHCTEMEI b ZniZi MeTozna. [Ipm
paszpaboTke Bamey CHUCTEME WJIM METOIa [IOMHUTE TaKXe
O QyHOAaMeHTAaJIbLHOM YpaBHEHuy Toprorjau. OHO Oyner
BeCTM BacC B BEPHOM  HAalIpaBJIEHUM B OTHOUIE HUM
SQPEKTUBHOCTM CHCTEME MWIM MeTona. Korma oHoO 6yner
HUCIOJIB30BATHECS BMECTE C IIPUHIIMIIOM <«HEOI'PAHUYEHMUS
crerneHer CcBOOOOEI», BE IIOJIYUUTE METOI MJIIM CUCTEMY U
CMOXeTe I[IPUMEHUTE PAa3JIMYHEE TEeXHUKWU  YIPaBJI€HUS
OeHbIT'aMy. HCHOJIB30BAaHME 5STUX METOONOB YIIPABJIEHMUA
IOeHbI'aMi, OyIOb OHU SMIIUPUYE CKUMIU , KOTOPEIE
ONIMCERIBAITCS B HSTOM IJilaBe, WM IIapaMeTpuydeCKUMMI
(MMM MEI 3auMeMcs B IviaBe 3), oHOpenejmT CTEeNEHBb
NPpUOBUIEHOCTM BAalleT'0 MeTOoHa MWJIM CUCTEMEI.

I'nmaBa 2
XapakTepMCTUKM TOPI'OBIM GOMKCHMPOBAHHOM LOJIEM M
[IOJIEBHEIE MEeTO/B!

Mzr BHUIIEJIM, yTo OIITHMAJIEHEIV pocCT cuerTa
JIOCTUT'AE€TCsS IIOCPEeICTBOM ONTHUMAJIEHOTO f. 5TO BEpHO
He3aBHUCHUMO oT MHCTPYMEHTA, HUCIIOJIEBYEMOI'O B



TOproBJyie. PaboraeM Jix MEI HA PBHKE QBIOUEPCOB, aKLMMI
MM ONIMOHOB, YHNPABJISIEM JiM TPYHNIOM TpeunepoB, IpPHU
onTMMAaJIbHOM f @gocTmraeTcsa ONTHMMAJIBHEM pPOCT, a
rnocTaBJIEHHAsS Iejlb — B KparTyaumee BpeMs. Mel Takxe
Y3Haau, KakK C SMIMPUUYECKOM TOUKM 3pPEHMUST OOBEeIMHUTH
Pas3JIMYHEIE  PBEIHOYHEIE  CHMCTEMBI HaA  MX  OHNTUMAJIbHEIX
YPOBHSX f B ONTMMAJBHBEIM HHOPTQEes L, TO €eCTh Kak
CKOMOMHMPOBATE ONTMMAaJIbHOE [ wm Teopurn HopTdesid,
UCIHOJIBE3YS I[OPOIUIEIE IOaHHBIE IJIS OHINpenejiIeHusS BECOB
KOMIIOHEHTOB B  OHNTHMMAJILHOM HopTgese. Hajlee - MBI
paccMoTpPUM BaXXHEIE XapaKTepuCTHUKI TOPI'OBJIM

OUKCHUPOBAHHOM IHOJIEN.

OnTmManepHOe F Oisi HaYMHAKIMX TPEenIepoB C
HeboNbuMMM KanuTajlaMu

KakmMm o6paszoM Opu HebOOoJIbUIOM CcUeTe, KOTOPHEM »OaeT
BO3MOXHOCTb TOPTOBAThH TOJIBKO 1 KOHTPAaKTOM,
MCIIOJIb30BAThH [IoOxXom ONTVMMAaJIbLHOI'O £? OmHO n3
NPpenJyIoXeHUM 3akKJjidaeTCcsa B TOM, UYTOOB TOpPIOoBaTb 1

KOHTPAKTOM, YYMTEIBAA HE TOJBKO ONTMMajibHOe 1Db
noyapax (Hambojybummy npourpem /  —-f), HO Takxe
[IPOUIT'PBILI 17 Mapxy (zajior) . CymMma Cpencrs,

OTBEeIEeHHAasd II0I I[IePBEM KOHTPAKT, IOJIXHa OBIThH OOJiblle
CYMMEL ONTMMAJIBHOTO 1b [moJjulapax WMAIM MapXu ILJI0C
MaKCUMAJIbHE MCTOPUUECKUNM NPpOUTPHI (Ha oOcHoOBe 1
eIVHUILIBL)

A = MAX {(Han6ombivii mpourpsit / -f'), (Mapxa + ABS (Ilpourpei))},

roe A =cyMmMa B OoJlapax, OTBeIOeHHasa I[On
[IEPBBI KOHTPAKT;

f =onrTmmMmanvHoe £ (or O mo 1);

Mapxa  =mIepBOHaudaJibHaga CIIeKyJISTUBHAS Mapxa IJid
IaHHOTO KOHTPAaK Ta (3aJIOTOBEIE cpencrsa,
HeOOXOIMMEIE @IOJIS OTKPHTMS OIHOTO KOHTpakTa) ;

[[pOUTPBII  =MakKCUMAJIBHBI  MCTOPUUECKUMN COBOKYIIHEIN
[IPOMIT'PHILI ;
MAX {} = MaKCHUMaJIbHOE 3HadveHue BEIPAXEHUA B



ckobkax;

ABS () = dyHKUMS abCOJIOTHOI'O 3HAUEHUHI.

[Tou TaKOM npouenype BEI cMOXeTe [IEPEeEXUThb
MaKCMMAJIbHEIM [POUTPHII M BCe elle MMETb IOCTAaTOUHO
OeHeT IJida CJenylmey IIONBITKM. XOTHA MBI HE MOXeEM OBITh
YBEPEHE, UYTO B OyOyIEM IIPOUTPHI HaUXYOIEeTo CJydasd
He [IPEBBICUT MCTOPUYECKUM MIPOUITPHII HauXyOumero
ciydas, MaJIOBEPOSATHO, UYTOOB MBI HadajiM TOPITOBJIO
Cpas’y C HOBOTI'O MCTOPMUECKOI'O NpouIpHIla. Tpennep,
VCIOJNIb3YIIUMA BTy  TEXHUKY, KaXIOelt IOeHb  JOJIKEH
BHUMTATBb CYMMY, [IOJIYyUEeHHYI C IIOMOIBK YPaBHEHUS
(2.01), us CBOETO HaJjiaHca. OcTaTok ciaenyer
pasmenmThb Ha BeJIMuuHy (Haubojsbumy npomurpwemn / -—f).
[IoJlydeHHBEM OTBEeT CJiedyeT OKPYIJIMTb B  MEHBIYIO
CTOPOHY ¥ OpubOaBUTb e€IOVMHUIY, TakKuM o0pasoM, MH
[IOJIYUMM UMCJIO KOHTPAKTOB IOJIS TOPITOBJIM.

[lpoacHUTE CcUTyalMio IIOMOXeT IIpuMep. HolycTuM, Yy Hac
ecTr cucTeMa, rme onrtmMmaabHoe f= 0,4, HaubOOJILIIUN
MCTOPpUYECKUMN POV T PHI paBeH -3000 IOJIJIapoOB,
MaKCHMMaJlb HEIV COBOKYIIHHIM IPOUITPHILI OBLII -6000
noJIJIapoB, a 3ajyior pakeH 2500 gpgosnapor. Mcoosbsyd
ypaBHeHue (2.01), MBI HOJIyYUMUM :

A = MAX {(-$3000 / 0,4), ($2500 + ABS(-$6000))}

= MAX {(87500), ($2500 + $6000)}
= MAX {$7500, $8500} == $8500

TaxkmMm obpasoMm, HaMm craenyetT orsBecTu 8500 mosapos
IO IEPBHM KOHTPAakT. Tenepb IOONYCTMM, UYTO HAa HalleM
cuere 22 500 gpgomjapor. [IoATOMYy MBI BEUTEM CYMMY IIOI
TIEPBHIM KOHTPAKT M3 OajlaHca: $22 500 - $8500 = $14
000 Barem paszpeaMMmM 5Ty CYMMY Ha OINTMMaJibHOe f B
nostapax: $14 000/$7500 =1,867 OKpYIJIMM I[10JIYyUYeHHEIM
pPe3yJIbTAaT B MEHBIIYID CTOPOHY OO OJaMmXammero LeJjoI'o
umcia: INT (1,867)=1 3arem mobaBuM 1 K TMIOJIYyUYEeHHOMY
pesyabTaTy (1 KOHTPAaKT yxe obecrneueH 8500
noJijlapaMM, KOTOPHE MBI BHUJIM M3 0OajiaHca) :1+1=2
TaxkuMm o6OpasoM, Mel OyIdeM TOpIrOBaThb 2 KOHTPAaKTaMM.
Ecim OB MH TOPITOBAJIM Ha YPOBHEe OITuMaJlbHOTO f
($7500 Ha 1 KOHTPAaKT) , TO TOproBagm Ol 3
KOHTpakTamMm (22 500 / 7500). Kak BuguTe, DSTOT



MeToHd MOXHO MCIIOJIb30BATbL He3aBUCHMMO OT  TOTO,
HACKOJIbKO BeJIMK ©OajilaHC cueTa (ogHako uyeM OoJiblie
OajlaHc, TeM OJamwxe OynoyT pesyJibTaTe) . Bojee Toro,
yeM OoJblue O0ajlaHC, TeM MeHee BepOATHO, UYTO BH B
KOHLIE KOHLIOB IIOJIydnTe IIpoOnIPHIII, IIOCJIe KOTOpPOTO
CMOXEeTEe TOPIOBATb TOJIBKO 1 KOHTpakToM. TpenmepaMm C
HeOOoJILIIMMM cyueTaMMM W TeM, KTO TOJIBKO HaylVHaeT
TOPTOBaATh, CJEeIyeT MCIOJb30BATH 3TOT MNOOXOJL.

[lopor reoMeTpMdYeCcKOM TOPI'OBJIN

CymecTByeT elle OOMH XOpoumuy IIO0OXOH IJiId TPpeunepos,
KOTOpPEIE TOJIBKO HAUMHAT TOproBaTh, IIpaBha, e€CJM BH
He MCIOJIb3yeTe TOJIbKO UYTO YIOMAHYTHM MeTON. Ilpu
TaKOM IIOOXOIIe  MCIIOJIb3yeTCsda elle OOMH IIOOOUHEM
NPpOOyKT ONTUMaJlbHOTO f£ — [@mopor IeoMeTrpmyecKOMr
TOoproBJiv. Mel yXe 3HaeM Takue I[IO0OOUHBEe [IPOLYKTEL
onTuMasibHOTO f, kaxk TWR, cCcpemHee TIeOMETPUUECKOEe U

T.O.; OHM OBUIM I[OJIYUEHE M3 OoINTuMaJbHOoTOo f M manoT
HaM wMHOOpMALMI O CcucTeMe. I[lopoT TeoMeTPUUYeCKOM
TOPTOBJIM — DBTO elle OIOVWH U3 TakKux [NOOOUHHIX
pacueToB. ITo CymecTBYy, rmopor TeOMEeTPUIECKOMN

TOPI'OBJIM T'OBOPMT HaM, B KAKOM TOYKe CJIenyeT
NEPEKJIVUMUTECS Ha  TOPI'OBJKN (QUKCHUPOBAHHOM  HOJIEN,
npenmnojaras, gyTOo MEI HayMHAaeM TOPI'OBATH
OUKCHUPOBAHHEIM KOJIMYECTBOM KOHTPAKTOB. BcCIOMHUTE
npumMep ¢ OpPOCKOM MOHETH, TI'Ie Mbl BHUIPEHBaeM 2
noJjijapa, €ecJM MOHeTa IllaJdaeT Ha JIMLUEBYI CTOPOHY, U
IpourpeEBaeM 1 »oJjujap, €eCJaM OHa IaldaeT Ha OOpaTHYK
CTOPOHY. MH 3HaeMm, 4YTO omnTmMmalbHoe f= 0,25, T.e. 1
CTaBka Ha kaxnele 4 poJsuiapa 0OajlaHca cdyeTa. Ecau Me
TOpIyeM Ha OCHOBE [IOCTOSHHOTO KOJIMYEeCTBAa
KOHTPAaKTOB, TO B cpemHeM BemrpeieaeM 0,50 @possiapos
3a nIpy . OmHaKO eCcJit  MEH Ha4YHEM TOPIOBAThH
OMKCHMPOBAHHOM  IOOJIEM  CcUeTa, TO MOXEM  OXMIAThb
BeiMrpema B 00,2428 poJsjapa Ha eIMHMIY 3a OIHY UIPY
(Ipy IeoMeTPUUECKOM CpemHel ToproBJje) . JonycTuM,
MEl HauMHaeM C I[IEepBOHAYAJIBHOTO cueTa B 4 pojujapa u
IOBTOMY IHejlaeM 1 CTaBKy 3a&a OIOHY UMIPy. B KOHle
KOHLIOB, KOI'Ia CUYeT yBeJMuMBaeTCcd OO 8 IOoJIJIapoB,
crlenyeT JQejlaTh 2 CTaBKM 3a OIOHy urpy. OIOHaAKoO 2
CTaBKM, YMHOXEHHEBIE Ha TEeOMETPUUECKYID  CPEIHK



Toprorysw 0,2428 pmonynapa, nanyt B wurore 0,4856
noJuiapa. He Jgydime JM OpUIEPXMBATBCS 1 CTaABKU IIPU
ypoBHe OajlaHca 8 @»oJIJlapOB, TakK KakK HallMM OXMIOaHMEM
3a OIOHYy urpy Bce eme ©Oymetr 0,50 poanapa? OrBeT —
«Ima». [IprumHa B TOM, UTo onTUMAaJIbHOE f
PaCCUMTHBAETCH Ha OCHOBE KOHTPAaKTOBRB, KOTOPHE
OeCKOHEeUYHO HOeJIMMBI, dYero B pPeajibHOM TOPIOBJIE He
OBIBaET .

Mel MOXEeM HamTM  TOUKY, Toe CcJenyeT IepeuTu K
TOPTOBJIE IOBYMSA KOHTPakKTaMM, OCHOBHBASCH Ha oGopMyJie
opora I'eOMeTPUUYECKON TopIrobBJiM T:

T = AAT / GAT * Hambompumm y6ruirox / -f,

roe T = HOpPOT I'eOMETPUUYECKOM TOPIOBJIU;

AAT = cpenHada apubMeTHUecKasda CHEeJIKa;

GAT = cpenHAd TeoMeTpuueckKasa CIOeJiKa;

f= onTtumanpHoe £ (or 0 mo 1). [jyg Hamero npuMepa

c OpockoM MOHeTHl (2 k I): T=0,50 / 0,2428*-1 / -

0,25 =8,24

[ToeTOoMy cCJenyeT TI[IepexXoIMThk Ha  TOPITORJK IBYyMHA
KOHTpakTamu, Korma cyuer YBEJIUUUTCS IO 8,24
noJsuapa, a He @§mo 8,00 gommapor. PucyHok 2-1
WIIJIIOCTPUPYET IIOPOT TEeOMETPUUECKOM TOPTOBIM IJIA
nrpel ¢ 50% mwaHCOB BBMI'PBIIA 2 »HoJjijlapoB M 50% MmWaHCOB
npourpsma 1 pgojJapa. OTMeTbTe, UYTO OHO KPUBOM
nopora TeoMeTPUUeCKOM TOPTOBJIU COOTBETCTBYET
onTmMasgibHOMYy  f. [loporr TeoMeTPUUECKOM  TOPI'OBJIMU
ABJISETCHA OINTMMAJIbHEIM YPOBHeM OajlaHca nOJjda nepexona
OT TOPIOBJIM OIOHOM eIMHMLIENW K TOPI'OBJIe IOBYMA
eIVHMULIAMM . [IODTOMY €CJM BH MCIIOJb3yeTe OITMMaJIbHOE
f, TO cCMOXeTe IMepeuTM K I'€OMETPUUECKOM TOPIOBJE
npM MMHMMAJIbBHOM yPOBHe 0OajlaHCa CcueTa. Tenepsb
BOBHMKAET BOIIPOC : «MoxeM  JM MBI  MCIOJIb30BATh
NONOOHEIM MNOOXOI, UYTOOB Yy3HAaThb, KOT'Da NEPexXOoIMThb OT
2 kK 3 KOHTpakTam?», a Takxe: «lloueMy B CaMOM
HadaJe pasMmep € OVIHMLIEL He MOXET OBITH 100
KOHTPAaKTOB, ecnmn BEI HauMHaeTe C IOCTaTOUYHO



BospWOr0 CcueTa, a He TakoI'o, KOTOPBM I[I03BOJILET
TOPrOBATh  JIMIIb OIOHMM KOHTPakToOM?» Pasywmeercsd,
MOXHO  MCIOJIB30BATHL DBTOT MeTon npu paboTe cC
pasMepoM enuHMLIE, ©OoJyipmMM 1. OOHAKO 3TO KOPPEKTHO
B TOM CJiydyae, €eCJIM BB HEe YMEHbUIMTE pPasMep eIMHUILIE
IO Iepexola K I'€OMETPUUECKOMY CIOCOOy TOPI'OBJIMN.
Iemo B TOM, dYTO JO TOI'O, KakK BHE IIepengeTe Ha
TeoMeTPUUECKYI TOPIT'OBJIO, BEI ITOJIKHEL OyneTe
TOPIOBATh INOCTOSHHEIM pPa3MepPOM E€IVHMIIE.

JomycTuM, BB HauMHaeTe co cueTta B 400 eguHMI B
urpe ¢ OpPOCKOM MOHeTHl 2 kK 1. OntuManbHoe f B
nojulapax nOpennojlaraeT TOPTroBJK 1 KOHTpakToM (1
CTaBka) Ha Kaxnoele 4 gpoJjulapa Ha cdetre. llosTomy
HauyHauTe ToprosaThk 100 xoHTpakTamMum (cmesar 100
CTaBOK) B I[IepBOM CIHeJIke. Ball IOpOoI' I'eOMETPUUECKOM
TOPTOBJIM paBeH §,24 npojujapa, M IIO3TOMYy CJenyeT
ToproBaTh 101 KOHTpakTOM Ha YypoBHe OajaHca 404,24
nojuapa. Bl MOXeTe npeobpas30BaTh nopor
TEeOMETPUUECKOM  TOPITOBJMA, KOTOPBIN COOTBETCTBYET
nepexony C 1 KOHTpaKTa K 2 cJenyoirM ofpas3oM:

TloporB $
120

100
80

60 {

Orrrumainproe = 0,25

40 nopor = $8,24

20 |

0 1 1 1 1 1 1 1 1 1 |

0 0,5 0,10 0,15 0,20 0,25 0,30 0,35 040 045 0,50 0,55

3HaueHwue

Pucyrnok 2-1 [Iopor reoMeTpuYeCKOM TOPI'OBJIM IOJIS
6pocka MOHETH 2 K 1

[lpecbpazoBaHHoe T = EQ + T - (HaubOoJapuwmMy OIPOUIPHII

/ _f)/

roe EQ = HauaJbHBEIM ypPOBEeHBb OajlaHCa CcdYeTa;



T = HOPOT TEeOMEeTPUUECKOM TOPTOBJM IJig Iepexoma C
OIDHOTO KOHTpAaKTa K IBYM;

f= onrtmmMmanvHoe £ (or O mo 1).
llpeobpazsoBannoe T = 400 + 8,24 - (-1 / =-0,25) =

400 + 8,24 - 4 = 404,24

TakuMm  obpaszoM, BEl IlepernmeTe K  TOPIOBJE 101
koHTpakToM (101 cTarke), TOJNBKO KOT'Ima OaJjlaHC cUyeTa
nocturdHer 404,24 nponynapa. JomoycTmuM, BB TOPIYeTe
[IOCTOSHHEIM KOJMYUECTBOM KOHTPAKTOB, I[IOka OajlaHC
cueTa He pocTturHetr 404,24 ponjnapa, T'Oe BB HadHeETEe
[IPMMEHATL T'eOMeTpMUeCKMUM onxon. lloka ©OajilaHc cueTa
He pocturHer 404,24 posnapa, BH OyneTe TOProBaThb
100 xoHTpakTaMM B T[IOCJHIEOyRIMX CHeJIKax He3aBUCUMO
OT CyMMBl cUueTa. Eciam nocsie TOro, KakK BH IIlepeceuere
[IOPOI' I'eOMETPUUYECKOM TOPIOBJM (TO €CThb IIOCJe TOoro,
Kak 0Oajylanc cuera pgocturHer 404,24 nposglapa), BH
noHeceTe yOHTOK M ©OajJaHc ynameTr Hwmuxe 404,24
nojuiapa, BB BEpPHETEeCh CHOBA K TOPIOBJIE Ha OCHOBE
100 xoHTpakTOBR M OyIeTe Tak TOpProBaThb OO TeXxX IOpP,
[IOKa CHOBAa He IepecedeTe I'eOMeTPUUECKHUM [IOpoTr.
HeBO3MOXHOCTE YMEHBUIEHMS KOJIMUECTBA KOHTPAKTOBR IIPU
YMEHBIIEHUN cuera, KOToa BEI HaxXOOMUTECHh HIVIXE
TeOMeTPMUECKOTO [OopoTra, MABJSeTCS HeIOCTAaTKOM IIpU
MCIOJIb30BaHUM BTOM NPOLEenyphl, KoI'la KOHTPAKTOB
boJsipme 2. Ecam BE @ TOpryeTe TOJbKO 1 KOHTPAKTOM,
TeOMETPUUECKUIN [NOPOT ABJIAETCH PEeaJIbHEIM METOIOM IJid
omnpeneJsyieHMsa TOI'O, Ha KakoM YpPOBHe OajlaHCa HaudaThb

TOPIOBATh 2 KOHTpakTaMM (TakK Kak BB He MoOXeTe
TOPTOBATh MEHee dYeM 1 KOHTPAaKTOM IIPM [TOHWXEHUU
BajsiaHca) . OOHaAKO »BTOT MeTon He paboraeT, KoOI'Iga

peusr MOeT O Iepexome OT 2 KOHTPAaKTOB kK 3, TaK Kak
MeTon 0Oa3MpyeTcsa Ha TOM, UYTO BEl HaUMHaeTe TOPIOBIJIO
C HNOCTOSHHOTO KOJMUEeCTBa KOHTPaKTOB. TO e€CThb, €CJu
BBl TOpPIyeTe 2 KOHTpakTaMy, MeTon He OynmeT paboTarThb
(3a MCKJIOUEeHMEM CJydas, KoI'Da BB OTKaXeTeCb OT
BO3BMOXHOCTM  IIOHM3UTHL KOJIMYUECTBO KOHTPAKTOB IO
OOHOTO IpM NaIeHuM ypoBHA OajiaHca) . TaxkuMm obpasoM,
HauyHada Toproejo co 100 KOHTPakTOB, BH HEe MOXeTe
[IEPENTU K TOPI'OBJIE MEHBUMM UMCJIOM KOHTPAKTOB. Ecimu



BEI He GyHeTe YMEHBIIATDH KOJIMYeCTBO KOHTPaAaKTOB,
KOTOPEIMM B HACTOdllee BpeMd TopryeTe, IIPpU IIOHMXEHUU
OajlaHca, TO I[IOPOI' I'€OMETPUUECKOM TOPIOBJIM WU €TI0
npeobpal30BaHHasa Bepcusa u3 ypabBHeHusa (2.03) Oymer
YPOBHEM ©ajiaHca, IOCTAaTOUYHEIM nJis nobaBJIeHUA
crlenymniero KOHTpakTa. I[lpobiemMa 3TOM onepauuum (He
YMEHBIIATDH 1pm HOHI/DKeHI/H/I) cocTouT B TOM, aTo BEI

3apaboraere MEHbBIIE (TWR OynmeT MEHbIIE) B
ACUVMIITOTMYECKOM CMEICJTIEC . Ber He BEIMIT'PAeTe CTOJIbBKO,
CKOJIBKO OBl BEIMT'PAJIN npu TOPI'OBJIE [1OJIHBIM

onTMMaJibHEIM f. Bojiee TOro, BallM OPOUTPHLM OyOyT
OoJsipwie, ¥ PUCK OaHKPOTCTBa yBeauuurcd. IllosToMy
IOPOT TEeOMETPUUYECKOM TOProBIM OyneT sbbexTUBEH,
eCcJIM¥ BBl HauHeTe C HaMMeHbIleT'O pasMepa cTaBku (1
KOHTPaKT) M TIMOBEHICUTE ero n»no 2. OnTuMallbHO, eClu
cpenHad apmuomMeTmueckad crnejka 0oJjiee ueM B IOBa pasa
[IPEBHIIAET CpeIHIL TEeOMETPUUECKYIO CHOEJIKY .
[l[penJioXeHHB MeTOJ CJjlelyeT MCIOJb30BaTh, KOI'JA BEH
He MOXeTe TOoproBaTh OPOOHEIMM E€OVMHUIIAMU .

OoMH KOMOMHMPOBAHHEM IEHEXHBNM CYeT 10 CPaBHEHMIO C
OTHEeJNILHEIMM JOEeHEXHHMM CuYeTaMu

[l[pexge dYeM MBI OOCYyIMM IapaMeTpuuyecKue MeTOIH,
HeOOXOOMMO PAaCCMOTPETHb HEKOTOPHIE OUEHb  BaXHEBE
BOIIPOCEL B OTHOUWEHUM TOPITOBJIM OQUKCUPOBAHHOM -HOOJIEN.
Bo-riepBEIX, IIpM OIOHOBPEMEHHOM TOPIOBJIe 0OOJIee UeM B
OIOHOM PEIHOUHOM cucTeMe BEIL [IOJIydmUTe Jydume
pPes3yJyIbTaTEl B ACUMMIITOTUUECKOM CMEICJIe, ecJamM Oynere
MCIIOJIB30BaTh TOJIBKO OIOVMH KOMOMHMPOBAHHBIM IJEHEXHBI

cuerT. PaccumMTEIBATH KOJIMYeCTBO KOHTPaAKTOB JJIA
TOPIORJIM CJleagyeT He IIJIA KaXagoro oOTAOeJIBHO B34TOTIO
JEHEXHOTI'O cueTa, a IJIA STOTI'O eIVMHOTI'O

KOMOMHMPOBAHHOT'O CUeTa.
[Io aTOM HNpUUMHE HeOOXOOVMMO eXeIHEBHO «COeIMHATH»
rnorncyueTa IIpM M3MeHeHUMM Mux 60ajlaHcoB. CpaBHMM »IOBe

[IOXOXMEe  CUCTEMH: cucremy A wm cucremMy b. Obe
cucTteMel mmMmenT 5S50% maHC BHMUI'PHIIA U @ obe  MMEKT
OTHOWEeHMe BeMIpblla 2:1. IosTomMy onTtmuManbHoe f

IVKTyeT, dYTOOBl MBI CTaBWIM 1 @»OJiIJIap Ha Kaxiele 4
noJjiylapa OajsiaHca. [IepBE IOPMMEP ONMCHBAET CUTYyalLMo,
KoTIa BTU nBe CUCTEMEL MMET [IOJIOXUTEJIbHYIO



KOppeJssaumo. MeI HaumMHaeM  CO 100 IOJIJIaPOB 171
pazbuBaeM uxX Ha 2 noxmcdera no 50 HDoJjapoB KaXObIM.
[Tocne permMcTpaumumu CIOEeJIKU nJis 5TOM CHCTEMEL
M3MEHUTCH TOJIbBKO cToJibel «IIoOJIHEM KanouTajl», TaK Kak
Kaxnasa cucTeMa MuMeeT CBOM COOCTBEHHBM OTIOEJIbHEBIN
cuer. PasMep  IOEHEeXHOI'0 CcueTa KaXIoM  CUCTEME]
MCIIOJIb3YyEeTCH J1s onpenesyieHud CTaBKU nJ1s
[IOCJIEOYIEN UI'PH:

Tabomuiza I
Conenx Cucrema A P&L Cpen CucremMa B Pé&L
a [lonHsmM Ka oM kanmuTan
Kanmurai
50,00 50,00
2 25,00 75,00 2 25,00 75,00
-1 - 56,25 -1 -18,75 56,25
18,75
2 28,13 84,38 2 28,13 84,38
-1 - 63,28 -1 -21,09 63,28
21,09
2 31,64 94,92 2 31, 64 94,92
-1 - 71,19 -1 -23,73 71,19
23,73
-50.00 -50.00
Uucrasga 21,1914 21,191
IPMOBLIIE 0 40

ToroBas umcTas nOpubeuib o nBymMm $42,38
cueTa =

Tenepb MBI PACCMOTPUMM KOMOMHMPOBaHHEM cyeT B 100
eOIuMHMl. BMecTO TOro dYTOOH CTaBMUTb 1 Z»DoJjlap Ha
Kaxaele 4 pmoJuylapa Ha  KOMOMHMPOBAHHOM —CUeTe OJid
KaxIoM CMCTEeMB, MH OyIeM CTaBUTb 1 JOJIJIap Ha
Kaxnoele 8 I»DoJlapoB KOMOMHMPOBAHHOT'O cuUeTa. Kaxnasa
croeska 14 Jobon CUCTEMEI 3aTparuBaeT
KOMOVMHMPOBAHHEIM CUEeT, U MMEHHO KOMOMHMPOBAHHBIM
CUeT MCIOJb3yeTCsa OJiS OIpeleJiIeHUs pas3Mepa CTaBKU
oJia nocJjienymomey murpel (Tabsawmma I1T1).



OTMeTbTE, UYTO B CJlydae KOMOMHMPOBAHHOTO CUeTa U
B CJlydyae OTOeJIbHEIX CUeTOBR INIpMOBUIL OOHA M Ta Xe:
$42,38. Ml pacCMaTPMBaJM IIOJIOXKUTEJILHYID KOPPEeJIALINMIO
MexXny IOBYyMd CUCTeMaMM. Telepb pacCMOTPMM CJlydam C
OTPULIATEJIBHOM KOppeJIaUMel MexIOy TeMM Xe CucTeMaMy,
IOJIS IOBYX OTIEJIbHBEIX IEeHEeXHBIX cueToB (Tabusmia III):

Tabomuiia II1

Cucrema A Cucrema b KoMOMHMPOBaHHEL
Conenka P&L Cpesika P&L 1 cUerT
100,00
2 25,0 2 25,00 150,00
0
-1 - -1 -18,75 112,50
18,7
5
2 28,1 2 28,13 168,75
3
-1 - -1 -21,09 126,56
21,0
9
2 31,6 2 31,64 189, 84
4
-1 - -1 -23,73 142,38
23,77
3
-100.00

VltoroBasa umucTad NPUOBLIb $42,38
10 KOMOMHMPOBAHHOMY

cueTy=

Tabomrira 1l

Coenka CucTremMa A Coest1 CucremMa B P&L
P&L TIOJIHBEIM Ka [IOJIHBEIM KanmMTall
KanomraJjl

50,00 50,00



2 25,0 75,00 -1 -12 37,50
0 , 50
-1 - 56,25 2 18, 56,25
18,7 75
5
2 28,1 84,38 -1 - 42,19
3 14,
06
-1 - 63,28 2 21, 63,28
21,0 09
9
2 31,6 94,92 -1 - 47,46
4 15,
82
-1 - 71,19 2 23, 71,19
23,77 73
3
-50.00 -50.00
Unucrasga 21,191 21,19140
IPMOBLITE 40
Tororasa umcTasd NOPUOBJIL I10 $42,38
IBYM CcUeTaM =
Kaxk sBummre, npmu paboTe C OTHOEJIbHEIMM JEHEXHBIMU
cueTamMu  obe CUCTEMEl  BHUI'PEBAKT TY  Xe CYMMY
He3aBUCUMO oT KOoppeJssaumnn. OmHaKo npu
KOMOVMHMPOBAHHOM CUeTe:
Tabsmuia IV
CucremMma A Cucrema b KoMOMHMPOBAaHHEL
Conenka P&L Coenka P&L n cuerT
100,00
2 25,0 -1 -12,50 112,50
0
-1 - 2 28,12 126,56
14,0
6
2 31,6 -1 -15,82 142,38



-1 -17, 2 35,59 160,18

80
2 40,0 -1 -20,02 180,20
5
-1 - 2 45,00 202,73
22,5
3
-100.00
VItToroBasa umucTad NPUOBLIb $102,73
10 KOMOVMHMPOBAHHOMY
cueTy=
[Tpn MCIIOJIb30BaHUU KOMOMHMPOBAHHOT O cuera

pesynbTaTH IOpas3no Jydime. TaxkuM o0pasoM, TOpI'OBATh
OUKCHUPOBAHHOM  HOJIeV  CJeyeT Ha OCHOBE  OXHOIO
KOMOMHMPOBAHHOI'O CUYeTa.

PaccMmaTpuBanTe Kaxnylon MIPy Kak OeCKOHEUYHO
[1OB TOPSIIILYIOCST

Crnenymoias akcuowma, Kacamwniasacsd TOPI'OBJIU
buxkCcUpoBaHHOM noJjiem, OTHOCHUTCH K MaKCVMMBALIUU
TEeKYyIero COOBITHUS, Kak Oynoro OHO  IOJIXHO OBIT b
OCyLIECTRBJIEHO OeCKOHEeUHOEe KOJMUECTBO pas3 B OyoyleM.
MeI onpenesiniu, uTo oJis rnpolecca HEe3aBMCMMEBIX
UCIIEITAHUM BEI I OJIXHEL BCerma MCIIOJIB30BATH
OINITMMAJIbHOE M TIOCTOSHHOE f, HO Ipy  HaJIM4uUum
3aBUCHMMOCTHM OINTHMMaJIbHOe f yxe He OyIeT INOCTOSHHOM
BEJIMUMHON .

INonycTuwMm, B Hamem cucrTeMme CYyLEeCTBYyeT
3aBUCUMOCTL, B COOTBETCTBMM C KOTOPOM HOIJOOHOE
rnopoxiuaeT rnomobHoe, a IOBEPUTEJIbHAS TpaHMla
IOCTATOUHO  BHICOKA. Ing  HaATJIgOHOCTM ME  OyOeM

MCIOJIb30BAaTE YyXe 3HaKOoMyl HaM wurpy 2:1. Cucrema
[IOKa3beBaeT, YTO eCJM I[IOCJIeOHAS MI'Pa BHEUI'PHIIHASA, TO
crjlemnymuasa  murpa uMeeT 55% WAHC  BEMI'PHIIA. ECaM
[IOCJIenHAad uI'pa OPOMIPHIHALA, TO CJenyoumas urpa
mMeeT 45% waHC Opourpelua. TakuMm o00Opas30M, eCJu



IIOCIIeIHAA nrpa OBLIIa BHIVMT'PEINIHA A, TO ncxonda ns3

bopMYyJIBL Kennu, YyPaBHEHME (1.10) oJid momcka
onTuMasibHOTO f (Tak KakK pPesyJbTaTeE MUIPHE MMET
OEepPHYJJIMEBO pPaclpenejyieHue) , IIOJIYyUMM :

(1.10) £ =((2+1)~* 0,55-1)/2 =(3*0, 55~

1)/2=0,65/2=0,325
[IocJjie NPOMIPHIIHOM MI'PEL Halle onTmMmalibHOe f paBHO:
f =((2+1)* 0,45-1)/2 =(3*0,45-1) /2 =0,35/2 =0,175

Paspmesnmp HaMOOJIbBUWMM OIPOMUIPHII CHUCTeEMEl (T.e. -1) Ha
oTpuLIaATEeJIbHEIE ONTMMaJibHEle f, MBI nojyumMm 1 cCTaBKy
Ha kaxngele 3,076923077 empmHMUIBEL Ha cyeTe TIIOCJe
BRIMI'PHIIA M 1 CTaBKy Ha kaxzaele 5,714285714 enmHMIIE
Ha CcyeTe I0oCJe IIpouIphlla. TakyMm  0Opa30M  MH
MaKCUMUBMPYEM POCT B IOOJIOCPOUYHOM IIEePCIIeKTUBE.
OrmMeTbTE, UYTO B HBTOM IIpMMEpPe CTaBKM KaK IOCJe
BEIMT'PHILEV, TakK M I[IOCJIe I[IPOUIPHIIEN BCe elle MWMET
[TOJIOXUTEJIbHOE MaTeMaTUUEeCKOe OXMIOaHME . yTo
npomsonneT, ecimn rocJje [IPOUITPHILIA BEPOSATHOCTbD
BEIMI'PHBIIA byneT paBHa 0,37 B TaKOM crydae
MaTeMaTUUeCKOe OXMIOaHMeE VMeeT oTpuLIaTEeJIbHOE
3HaUeHMe U onTuMaJibHOoro f He cyumwecTtByeT, TakKuUM
obpasoM, BaM He CcJlelyeT MCIOJIb30BaTh 3Ty UIPY:
(1.03) mMO0=(0,3*2)+(0,7*-1) =0,6-0,7 =-0,1

B o5TOM cCJydae cJenyeT MCIOJIB30BATh OINTUMAaJIbHOE
KOJIMUECTBO TOJIBKO IIOCJI€ BBEMIPHIIA M HE TOpr'oBaThb
nocjie NPpOUIpHIIAa. ECIM 3aBUCUMMOCTE IOEVCTBUTEJIBHO
CylleCTBYyeT, BB IOJDKHEL M30JUPOBATHL CHOEJIKM PBEHOUYHOM
CMCTEMBI, OCHOBAHHEIE Ha 3aBUCUMMOCTM, UM oOpamaTbCsa C
M30JIMPOBAHHEIMM CIOeJIKaMy KaK C OTIEJIbHEIMM PBIHOUHEBEIMU
CrUCTeMaMu. [TpmHLNUII, coCcTOoAaWUM B TOM, UuTo
ACUMIITOTUYECKUM POCT MaKCUMU3UPYETCS, KoI'ga KaxOoas
urpa ocymecTBageTrcd OeCKOHEeUHOEe KOJIMYECTBO pas B
OynymeM, TaKXe IIPMMEHMVM K HECKOJIbBKMM OIHOBPEMEHHBIM
urpaM (Ui TOPTOBJIE HOpPTOesieM) .

PaccMoTpuM IOBe CHUCTeMBl CTaBok, A m B. 00e wumMenT
OTHOIIEHVE BHIT'PHILA K  I[IpOUITPHBILY 2:1, 171 obe
BEMTPEIBAOT 50% BpemMeHM. HONyCcTMM, UYTO KOBQOULMEHT



Koppenaumnun MEeXIy IBYMS CUCTEeMaMu paBeH 0.
OnTmManibHele f Oya obemx cucTeM (IpM pasneJibHOM, a
He OIOHOBPEMEHHOM Toprosje) cocraeadgor 0,25 (T.e.
OIoHa CTaBKa Ha KkKaxiaele 4 enauHMUBEl Ha 0OaJjiaHce) .
OnTmMaJsibHele f [IpM ONHOBPEMEHHOM TOPIroBJie B o00eux
cucreMax cocramBagoT 0,23 (r.e. 1 cTaBka Ha KaxIble
4,3478206087 emmHMLE Ha ©OajlaHce cueTa). B ciyuae,
KOI'Ia CHUCTEeMa B TopryeT TOJbKO IBE TPEeTU BPEMEHN,
HEKOTOPEIE TPEMIEPH pas3zopdaTcsd, eciam obe CUMCTEMEL He
OyOyT TOPTOBATH OOHOBPEMEHHO. [lepBasa
IoCJenoBaTesIbHOCTE IokKasaHa npm HauaJlbHOM
koMOMHMPOBaHHOM cueTe B 1000 egwHMil, ¥ »OJ9 KaxXmoom
cucTeMbl onTmMaJZibHoe f coorTBeTcTByeT 1 CTaBkKe Ha
kaxneie 4,347826087 enmMHMIIB:

A B KoMOMHMPOBAHH
BII CUeT
1 000,00
-1 - 770,00
230,00
2 354,20 -1 -177,10 947,10
-1 -217,83 2 435,67 1 164,93
2 535,87 1 700,80
-1 -391,18 -1 -391,18 918,43
2 422,48 2 422,48 1 763,39

PaccMmoTpumMm Telepsb CUTyalummo, KoTrma A TOopryeT
OTImeJIbHO OT B. B »TOM Ccjaydae MB OejlaeM 1 CTaBKy Ha
Kaxaele 4 eIMHMIBE Ha KOMOMHMPOBAHHOM CUeTe OJidg
cucTeMsl A (Tak Kak D2TO onTmMMaJsibHoe f @#Ojag ongHou’
UTPE) . B wmrpe Cc OIOHOBPEMEHHEIMM CTaBKaMyM MBI BCe
pPaBHO CTaBMM 1 enmHMIY Ha Kaxnaee 4,347826087
eIMHMLIEL Ha ©OaJlaHCe cueTa Kak nojada A, Tak u niasga b.
OTMeTbTEe, UTO HEe3aBMCMMO OT TOIO, OTOEeJIbHAd 3TO
CTaBKa WJIM OIOHOBPEeMeHHad CcTaBka 0 A m b, MH
NpyUMeHsSeM TO ONTuMaJibHOe f, KOTOpoe yBeJIMdMBaeT
noxon npm OEeCKOHEUHOM I[MOBTOPEHUMM CTAaBOK.

A B KoMOMHMPOBAHH




LI CUEeT

1 000,00

-1 - 750,00
250,00

2 345,20 -1 -172,50 922,50
-1 -212,17 2 424,35 1 134,067
2 567,34 1 702,01
-1 -391,406 -1 -391,46 919,09
2 422,78 2 422,78 1 764,65

Kak BummuTe, C TIIOMOUBID DSTOI'O MeTOIa Mbl I[IOJIydaeM
HeOOJIbIIOM BHMUIPHIL, ¥ dYeM OOoJblle CHOEeJIOK IPOXOIUT,

TEM OoJiblie 3TOT BBV ORI . ToT xe TTPUHILIATI
npyUMeHsaeTCsa K TOPIOBJIe TIopTdejeMmM, T'me He BCe
KOMIIOHEHTEI noproensa HaxoOAaTCHd Ha PHIHKE B

ONpeleJIeHHBM MOMEHT BpPeMeHM. BaMm cjenyeT TOopIoBaTh
Ha OIITMMAJIbHBEIX YPOBHAX IJiS KOMOMHALMM KOMIIOHEHTOB
(MM OOHOTO KOMIIOHEeHTa), UYTOOB IIOJIYUMTbL B MTOTE
ONTMMAJIbLHEIML  POCT, Kak ©OyaoTro sSToM KOMOMHaALMEN
KOMIIOHEHTOBR (mim OIOHMM KOMIIOHEHTOM) npumeTcs
TOPrOoBaTh OECKOHEUHOE KOJIMYEeCTBO pal3 B OyOyleM.

[lorepsi sbpexTMBHOCTM NPM OAHOBPEMEHHHIX CTaBKax WMIN
TOproBJjie noprbenem

IlaBanTe BepHEMCHS K Hallem urpe ¢ OpOCKOM MOHETEH
2:1. JonycTtuM, MBI CcoOMpaeMCsd OIOHOBPEMEHHO CHI'PAaTh
B IOBE& MUIPH: A u b, — " CYUEeCcTBYyeT HyJieBad
KOoppenaumuda Mexny pesyJjbTaTaMyM STUX IOBYX UIP.
OnTmMaJsibHeEle £ @OJId TaAakKOT'O CJydas COOTBETCTBYIOT
cTaBke B 1 emmHmMLYy Ha Kaxnoole 4,347826 enuHMLBEL Ha
OajlaHce cueTa, KOT'Da MIPH NPOBOOATCS OOHOBPEMEHHO.
OTmMeThbTe, UYTO OPpM HavaJdbHOM cueTe B 100 enmHMIT ME
3aKaHUMBaeM C pesyJabTaToM B 156,86 eOMHMLE:

Tabomuiia V
Cucrema A Cpnesxka P&L Cucrema B




Conenk P&L CuerT

a

OnTmuMmasibHOe £ 100,00

COOTBETCTBYyEeT 1

eIMHUIIE Ha KaXIble

4,347826 emmMHMLE Ha

cuerTe:

-1 -23,00 -1 - 54,00
23,00

2 24,84 -1 - 06,42
12,42

-1 -15,28 2 30,55 81,70

2 37,58 2 37,58 156,86

Tenepb nOapalTe paccMOTpuMM cucTeMy B. OhHa Oyzmer
TaKOM Xe, Kak cucremMa A u B, TOJIBKO ME OyneMm
urpaTh B 2Ty uUrpy 6e3 OOHOBPEMEHHOI'O BeIeHUd
IpyTroy MIpe. Mel ceHI'paeM 8 pas, HO He 2 urpe 0o 4
prasa, Kak B [IPOIIJIOM npuMmepe. Ternepsb Halle
onrmuManbHoe f - 5T0O cCcTaBka 1 eIMHMIEB Ha Kaxinoe 4
eIVMHMLE Ha ©OajlaHce cuyeTa. Mel, KakK U Opexne, UuMeeM
Te xe 8 CHOeJyioKk, HO JIydllM¥ KOHEUHHM pPes3yJbTarT

(Tabiimiia VI). MEI [TOJIYUMIIU JIYy 4 KOHEUHBIN
pesyJsibTaT He II0TOMYy, UYTO OINTMMalilbHele f HEeMHOTO
OTJIMYATCH (oba SHAUYeHUA £ HaxogaTcd Ha

COOTBETCTBYIIMX OITUMAJIbHEIX YPOBHAX), a IIOTOMY,
UTo eCcThb HeOoJibuad norep4a 500PEKTUBHOCTU  IIPU
OOHOBPEMEHHEIX CTaBKax. Hes@@eKTMBHOCTE  SABJISETCS
PEBYJIETATOM HEBO3BMOXHOCTM UBMEHEHMUS CTPYKTYPE
Bamero cyera (T.e. perKanuTaamu3alnmy) I[IOCJe KaxIou
OTHeJILHOM CTaBKM, KAaK B MI'PE TOJBKO IIO OIHOM
PBIHOUHOM CHCTeMe. B ciydae C IOBYMS OIHOBPEMEHHBIMU

CTaBKaMM BH MOXETEe pPeKanMTalM3UPOBATb CUET TOJIbKO
3 pazsa, B TO BpeMsa Kak B CcJydae C 8 OTIOeJIbHBEMU
CTaBKaMM BB pekanouTalulupyeTe cueT /7 pas3s. Orcoia
BO3HMKAET Mnorepsa 5OOeKTUBHOCTM NIPU OIOHOBPEMEHHHBIX

cTaBkax (nnm npm TOPITOBJIE noproesieM  PBIHOUHEBIX
cucTeM) .
CucremMma B CueT

Come | P&L 100,




JIKa 00

-1 |-25 1|75

2 37, |112,
5 5

-1 |- 84,
28, |38
13

2 42, 1126,
19 56

2 63, |189,
28 84

2 94, |284,
92 77

-1 |- 213,
71, |57
19

-1 |- 160,
53, |18
39

OnTuMasibHOe f COOTBEeTCTBYET eIMHMIE Ha Kaxiee 4
eIVMHMIle Ha cueTe

Mel paccMoOTpesM CcJyday, KOoT'Da OINHOBPEMEHHBE CTaBKU
He OBUIM KOppenMpoBa-—HbB. JIapayuTe [OTOCMOTPMM, UYTO
[IPOM3OMIOET NPM NOJIOXUTEeJIbHOM koppensauum (+1,00) :
Tabsamura VII

Cucrema A Cucrema B
Coeska Pé&L Coesnik P&L CuerT
a
100,00
-1 - -1 - 75,00
12,5 12,
0 50
2 18,7 2 18, 112,50
5 75
-1 - -1 - 84,38
14,0 14,
6 06
2 21,0 2 21, 126,56




9 09|

OnTmManbHOoe f CoOTBETCTBYET eIMHMIIe Ha Kaxinee 8
eIVHMIIE Ha cuUeTe

OTmMeTbTE, yTo 1ocjye 4 OOHOBPEMEHHHEIX MUIP IIpHU
Koppeasaumum MexIdy  PbBIHOUHBIMM cucTeMamu +1,00 Mo
YBeJIMUUIIN IepBOHAYAJIbHEIN cueT 100 e OVHNII bafe)

126,56. 9to coorBeTcTByeT TWR = 1,2656, NI
cpenHemy TeoOMeTPUUECKOMY (maxe ecnu 3TO
KOMOMHUPOBAHHBEIE UI'PH) 1,26506 * (1/4) =1,060066.

Tenepb BEpPHEMCHA K CJydalw C OOHOM cCcTaBkou. ObOpaTure
BHMMaHMe, dYTO nocjyie 4 wurp M OOJAydMM 126,56 1pwu
HauvajibHOM cueTre B 100 egumHuu. TaxkuMm obBpasowM,
cpemHee TeoMeTpudueckoe paBHO 1,06066. 35TO I'OBOPUT
O TOM, UYTO CKOPOCTb PpPOCTa Takas Xe, Kak U IIpu
TOPTOBJIE C  ONTUMMAJIbLHEIMM  IOOJIAMM  Ha  ab®COJIIOTHO

KOPPENMPOBAHHBIX PHHKAX. KakK TOJIBKO KOZQOULIMEHT
Koppenduumu onyckaercsa Hwmxe +1,00, ckopocTb pocTa
rnomwellaeTcda. TakmM o06pasoM, MEI MOXEM YTBEpPXOarThb,

yTO  [OpPHM  KOMOMHMPOBAHMM  PEIHOUHEIX cucTeM  Bama
CKOpPOCTE poOCTa HMKOT'Za He OyneT MeHbIe, UYeM B
ciaydyae OIMHOYHOM CTaBKM 1o KaxIou cucreme,
HE3aBMCHMO OT TOI'O, HACKOJIBKO BEICOKM KOPPEJISIni,
nopu yCcJoBmM, 4YTO gobaBjssgeMas PEHOYHAS  CHuCTeMa
MeeT IMOJIOXUTEJIEHOE apu@MeTHUUYeCKOe MaTeMaTUdeCKOoe
oxmumaHue. BCIOMHMM IIE€PBHM IPMMEP M3 3TOTO pasnea,
KOT'Ia 2 PBEIHOYHHE CUMCTEMB MMEJIM HYJIEBOUM KOBQOUIIMEHT
Koppendauuu. OTa pPEHOYHASA CHUCTeMa yBeJlMumiia CUeT
100 emmumuy, nmo 156,86 mnocyne 4 uUIp OpUM CPeOHEM
reomeTpuueckom (156,86/ / 100) ~ (1/4) = 1,1109.
Tenepsb naBamTe PaCcCMOTPUM ciyuan, KoTIoa
kooddmumeHT koppensauum paseH -1,00. Taxk Kak TIOIpu
TAKOM CLEeHaApUM HUKOT'IAa He ObBBAeT MNPOUTIPHIIHOM MUIPH,
ONnTMMAaJIbHAasa cyMMa CTaBKU ABJISEeTCH OeCKOHEUHO
OOJIBIIOM CYMMOM (IPpYyI'MMM CJIOBaMmu, CJlegyeT CTaBUTb 1
eIMHMIY Ha ©OeCKOHEeUHO MaJyln CcyMMy OajJlaHCca cueTa) .
Ioia npwuMepa  Mbel coejlaeM 1 CTaBKy Ha Kaxagele 4
eOMHMIE Ha CcUeTe U I[IOCMOTPMM Ha  IIOJIyUeHHEBE
Pes3yJbTaTH :

Tabjsmia VIIT




CucremMma A CucremMma b
CoeJsika P&L CoeJik P&L Cuer
a

OnTmMmasibHoe f cooTBeTCcTBYyeT 1 enmHMIle
Ha kaxnele 0,00 Ha ©OajaHce (nokaslaHa 1
eIMHMIla Ha Kaxiole 4) :

100,00
-1 - 2 25,00 112,50
12,50
2 28,13 -1 - 126,56
14,06
-1 - 2 31,04 142,38
15,82
2 35,60 -1 - 160,18
17,80

I3 »TOrO pasmejia MOXHO CHOejlaTh OBa BEBOIA. IIepPBHU
COCTOMT B TOM, UYUTO IIPU OIOHOBPEMEHHEIX CTaBKax WM
TOPTOBJIE IOopThesyieM CylecTByeT HeOoJjbllagd I[IOTepd
20PEKTUBHOCTH, BEI3BAHHAA HEBO3MOXHOCTEIO
pPeKannUTaIU3MPOBaTh CUYEeT II0OCJIe KaxXIoy OTHOeJIbHOU
UTPEl. BTOpoOM 3akJjoyaeTCcd B TOM, UTO KOMOMHMPOBAHMUE
PBIHOUHEIX  CUCTEM, npu yCJIOBUM, UTO OHM  UMMET
[IOJIOXUTEJIbHEIE MaTeMaTUMUeCKMe OXMIOAHMA (maxe eciu
OHU IOJIOXUTEJIEHO KOPPEeJIMPOBAHH) , HMUKOT'Ia He
YMEHBIIMT Ball OBWMM POCT 3a OIPEenOeJIeHHBM [IepUuomn
BpeMeHM. OIOHAKO KOT'Ia BE NpoIoJhkaeTe HOOoOaBJIATH BCe
OoJibiie ¥ OOJiblle PBIHOUYHEIX CHUCTEM, DS0PEeKTUBHOCTD
yMeHbllaeTCca. Eciam y Bac ecTb, ckaxeMm, 10 pPHHOUHHBX
cucreM, ¥ BCe€ OHM OIOHOBPEMEHHO HecyT YOBITKH,
COBOKYIIHBEIM YOBITOK MOXET YHUUTOXUTHL BEeCb CUeT, Tak
KakKk BH  He CMOXeTe  yYMEHBUUTH pasMep  Kaxgoro
IpOUIPHIIa, KakK B CJlydae I[IOCJelOoBaTEeJIbHEX CIOEJIOK.
TakuMm  obpasouM, npm nDoOaBJIEHMM  HOBOM  PBIHOUHOM
CUCTEeMEl B TIOopTdoesb II0oJib3a OymeT TOJbKO B IOBYX
CJlydadx: KOI'Ia PBIHOYHASA CHCTeMa MMeeT KO3QQULMEeHT
KOoppessaumMy MeHblle 1 M [NOJIOKMTEJIBHOE MaTeMaTUdecKoe
OXMIOaHME WM Xe KOoI'Da CUuCTeMa MMEeeT OTpHullaTeJIbHOe
oOXunoaHue, HO IOCTATOUYHO HUBKYID  KOPPEeJIALMIO C



OIPyI'VIMU COCTaBJIAIIVIMHA noproend, T OOBI
KOMIIEHCUPOBATH oTpMuLIaATEeJIbHOE OXMIaHME . Kaxmoasa
nobapJIeHHasa PBIHOYHAA CHUCTEeMa BHOCUT IIOCTEIIEHHO
YMEeHbIIaIMMCA BKJIQL B CpenHee TreoMeTrpuyeckoe. To
ecTb KaxIasd HOBasg PBIHOUHA A cucrTeMma yJlydliaeT
cpeIHee TIeOMeTpMUEeCKOe BCe B MEHbIIEM WM MEHbUEN
cTerneHu. bojiee ToOoro, KoOr'ma Bel @ IJDoOarJdeTe HOBYIO
PBIHOUHYI CHUCTeMy, TepdeTrcd obmwasd 3>0PeKTMBHOCTL MU3-—
3a OOHOBPEMEHHEIX, a He [IOCJIeTOBAaTEJIbHEX
pel3yJbTaToB. B HeEKOTOpOM Touke nobOaBJIeHME elle
OOHOM PBEHOUHOM CMCTEMHl IIpMHeceT OoJiblle Bpela, YeM
[1OJIb 3El.

BpeMsi, Heob6xommMMOe OJsI NOCTMXEHMSI OIpeneJIeHHOM
uenm, m npobinema npo6buoro f

HonycTmM, MEI 3HaeM cpenHee apmuomMermueckoe HPR wu
cCpenHee TeomMeTpuueckoe HPR 19 IOaHHOM CHUCTEMBI. Mel
MOXeM OIllpelelJIMTh CTaHIapTHOe OTKJIOHeHme HPR wu3
bopmy Il nJisg pacueTa OLIEHOYHOT'O CpenHeTro
T'eOMeTPMUYEeCKOI'O:

EGM = (AHPR ~ 2-SD * 2) ~ (1/2),

e AHPR = cpegnHee apudpmeTmueckoe HPR;

SD = CcTaHOapTHOE OTKJIOHEeHMe 3HadeHuM HPR.

[lToeTOMYy MBI MOXEM pacCuUuMTaTb CTAHOAPTHOE OTKJIOHEHUE
SD crenymouyM o0pas3oM:

SD*2=AHPR"2-EGM "2

Bosppamadach K HauweMm urpe C OPOCKOM MOHETH 2:1, THme

MaTeMaTudeckKoe OXUIAHUE 0,50 IOJIJIapOB 171
onTuMasibHoe f- craBka B 1 @moJjulap Ha Kaxngee 4
noJiiapa Ha cuere, MBI [IOJIy4MUM cpenHee

reomeTpuueckoe 1,0600660. g onpenesyieHMsS CpemOHETO
apubmMeTrueckoro HPR MOXHO WMCHOJNIB30BaTh YypaBHEHUE

(2.05):
AHPR =1+ (MO/f$),

roe AHPR = cpenHee apubmMeTmueckoe HPR;
MO = apudMeTHMUeCKOe MaTeMaTUUecCcKOoe OXUIaHUE B
enMHMIax;

f$= nambombummit npomrpsi/—f



f = onTumansHoOe £ (or 0 mo 1).
TakuMm oOpaszoM, cpenHee apubmMeTrmueckoe HPR paBHO:
AHPR =1+(0,5/(-1/-0,25)) =1+(0,5/4) =1+0,125

=1,125

Tenepb, Taxk kKak y Hac ecTb AHPR m EGM, MBI MOXeM
MCIIOJIBb30BaTh YPaBHEHUE (2.04) Jig  OIpenesieHUHd
OLIEHOYHOT'O CTaHIapTHOI'O OTKJIOHeHmuAa HPR:

SD~2=AHPR "2-EGM "2

=1,125 72- 1,00066 "62
= 1,265625-1,124999636 =0,140625364

TakuMm of6pasoM, SD 2, To ecTb nucnepcus HPR,
paBHa 0,140625364. l3Bjexkasd KBaOPaTHEM KOPEHb U3
5TOM CYMMEI, MBI IIOJIydaeM CTaHIapTHOEe OTKJIOHeHMe HPR
=0,140625364 ~(1/2) =0,3750004853. Crenyer
OTMETUTH, uTo 5TO OLIEHOUYHOE CTaHOapTHOE
OTKJIOHEHME, Tak Kak IIpM €eI'o pacdeTe MCIOJIb3yeTCcHd
OLIEHOUHOE CpelHee T'eOoMeTpudecKoe. O3TO He COBCeM
TOUHEI pacyeT, HO BIOJIHE I[IPMEMJIEMBIM -OJI4 HallMX
ueJsen. [TpennoJsIoxmmM, MEI XOTMM npeobpal30BaTh
3HAUEHUHA s CTaHOAPTHOTO OTKJIOHEHUSA (i
OVCIiepcun) , apubmMeTM4eCKOITO 171 CpelHero
reoMeTpuueckoro HPR, 4YToOB OTpaxaTb TOPITOBJIO HE
ONnTMMaJIbHEIM £, a HEeKOTOpOM ero 4YacTbbo. STU
npeobpal30BaHMa IOaHEl Oajiee:

FAHPR = (AHPR - 1) * FRAC + 1
(2.07) FSD = SD * FRAC

(2.08) FGHPR= (FAHPR ~ 2 - FSD ~ 2) "7~ (1/2),

roe FRAC = MCIIOJIb3yeMasda npobHasa 4acThb
onrTmMaJsibHoTrOo f;
AH PR= cpenHee apmubMeTUEeCKOEe HPR npm

onrTmMaJiIbHOM f;
SD = craHmapTHOe OTKJIOHeHMre HPR npm onTmMMasbHOM



t;

FAHPR== cpenHee apudMeTnueckoe HPR mnpm npoOHOM
£

FSD = cTaHmapTHOe OTkJIOHeHMe HPR npm mnpoOHOM If;

FGHPR = cpenHee reoMeTpuueckoe HPR npm »OpoOHOM
t.

HanpuMmep, MB XOTMM I[IOCMOTPETH, KakKMe SHAUEeHUHA
npuHanm ©Oel FAHPR, FGHPR m FSD B urpe ¢ OpOCKOM
MOHETH 2:1 OpM [OOJOBMHe onTuManbHoro f£ (FRAC =
0,5). MBI 3HaeM, uTo AHPR= 1,125 u SD =
0,3750004853. Takum obOpaz30M:

(206) ~ FAHPR = (AHPR - 1) * FRAC + 1
=(1,125- 1)*0,5+ 1 =0,125* 0,5 + 1 = 0,00625 + 1 =

1,0025

(2.07) FSD = SD * FRAC
=0,3750004853*0,5 = 0,1875002427

(2.08) FGHPR = (FAHPR "2 - FSD * 2) ~(1/2)
= (1,0625 ~ 2 - 0,1875002427 ~2) °  (1/2) =
(1,12890625 - 0,03515634101) ~ (1/2) =1,093749909

~ (1/2) = 1,04582499

Ina onrtmMasibHoro f= 0,25 (1 craBka Ha kaxngee 4
noJjiylapa Ha cueTe) MB  IIoJiydaeM 3HaueHusa 1,125,
1,00000 u 0,3750004853 nJis CpelHero
apubdmMeTMyecKoro, CpelHero TeOMeTPUUECKOT O 17
CTaHOapTHOTO OTKJIOHeHMda HPR coorBeTcTBEeHHO. I[IpmM
npodbuom (0,5) £ =0,125 (1 cTaBka Ha Kkaxingee 8
OOJIJIaPOB Ha CcYyeTe) MB [DoJlydaeM 3HaueHusa 1,0625,
1,04582499 u 0,1875002427 oJis CpelHero
apubmMeTMyeCcKoro, CpenHero TeOMeTPUUECKOT'O 17
CTAHIAPTHOTIO OTKJIOHEHWUSA HPR COOTBETCTBEHHO.
[TocMOTPMM, UTO TPOUCXOIOUT, KOI'Ja MBI MCIOJIb3yEeM
crpareruin gpodbHoro f. Mel yxXe 3HaeM, UTO IIpu
npobHom f 3BapaboTaeM MeHbIIE, UYeM IIPUM OIITUMMAJIbHOM
f. DBojee TOor0o, MB ONpeneusiv, YTO IMIPOUIPHIIM U



OUCIliepCuM HNpubbie OynyT MeHblle Hpu ngpobHom f. UrTo
[IPOM3OMIOET CO BpPEMeHeM, HeOOXOOVMMBIM IJIiS IOOCTMXKEHMA
ONpeneJyIeHHOM LeJin?

Mer MOXeM ONpenesiMTb TOJBKO OXMIaeMoOe KOJIMUeCTBO
CIeJIOK, HeoOxXonmMoe IJig OOCTUXEHMS OlpeleJyiIeHHON
neau. 3TO HEe TO Xe caMoe, UYUTO OXMIaeMoe BpeMmd,
TpebyeMoe IJid IOOCTMXEHMS OlpenesieHHOM Lej, HO,
TaK KakK HallM WM3MEPEHMA IIPOM3BONATCHA B CIHOeJIKax, Ml

Oynem CUMTAaTh BpeMs u KOJIMUECTBO CIOEeJIOK

CMHOHVMaMU .

(2.09) N = 1ln(Uesnb) / 1n(CpemHee TIeoMeTpuUeckoe),
roe N = OXMImaeMoe KOJIMUECTBO CIOeJIOK  IOJda

JOCTVMXEeHNMA LeJilV,

[leqqp = UeJib B BMIE MHOXUTEJId I[IE€epPBOHAUYAJILHOTO
cueTa, T.e. TWR;

In() = OyHKUMS HATypaJibHOTO Jorapudma.

BepHeMcsa k Hamemy I»OpuMepy C OpOCKOM MOHeTH Z2:1.
[lp ontuMmanbHOM f CcpemHee TeOMeTpMUYECKOe PaBHO
1,00000, a npm [IOJIOBMHE f OHO cocTaBJIgeT
1,04582499. Temnepp nmaBauTe paccumMTaeM OXMIaeMoe
KOJIMUECTBO CIEJIOK, HeoOxXoOuMMoe nJjig yIOBOEHMS HalleTo

cuera (Uenp = 2). Ilpum nojgHOoM f:
N=1n (2)/1n( 1,06060) =0,6931471/0,05889134
=11,76993

TakuM o6pa3oM, B UI'pe C OPOCKOM MOHETE 2:1 mnpwu
nojHoMm £ crnemyer oxmmarts 11,76993 cpmesiok 104

YyIOBOEHMsA Hamero cdetra. [Ipm nosoemHe I nojydaem:
N=1n(2)/1ln( 1,04582499) =0,6931471/0,04480602 =
15,46996

TakuM ofOpas3oM, IHOpM OHOJIOBMHe [ MBI OXMIAaeM, UYTO
norpebyerca 15,46996 cpmesok 1Ojg YyIOBOEHMA CUeTa.
IpyTruMmM CJOBaMM, UYTOOH JOCTUUL LEeJIM IIPU TOPI'OBJIE
Ha ypoBHe f/ /2, oT Hac mnoHamoburcsa Ha 31,44%
crnejiok OoJapme. Hy dYTO Xe, DTO B3BYUMT HEe TakK YX
IIJIOXO . [IlposaBnsasa TeplrieHue IJIs IOCTVXEeHUS



[IOCTaBJIEHHOM LeJyM, Mbl [HOTpaTMM BpeMeHu Ha 31,44%
OoJiblle, HO COKpPATUM XYOUMM OPOUTPHI W IOUCIEPCUI
HAIOJIOBMHY . CorIJlacuTeChb, IIOJIOBMHA — DTO OOBOJIBHO
MHOTO. YeM MeHbUlyld YacThb ONTMMaJiIbHOTO f BH OyneTe
MCIIOJIb30BATh, TeM ©OoJiee IJIAOKyl KPMBYID CcUeTa
MIOJIyu4uTe, M TeM MeHbllee BpeMsa BE 2 OymeTe B
npourpre. Tenepbk IMIOCMOTPMM Ha BTy CUTyaluuion C
IPYyT'O CTOPOHEI. JIONyCTMM, BB OTKpPEIBaAeTe IBa CcUeTa:
ONVH nIJIS TOPTOBJM C MHOJIHEIM f M OOMH =IJIS TOPTOBJIU C
nojioBuHom f£. Ilocye 12 wurp Baw cyeT C OOJHEM f
yBenuuurca B 2,02728259 B 12 pasa. llocnme 12 cpmesok
(c [IOJIOBUHOU ) OH BEIPACTET B 1,712017427
(1,04582499 A 12) pasza. C I[IOJIOBMHOM f
IepBOHAYAJIb HEIM cuerT YBEJIMUUTCS B 2,0480067384

(1,04582499 ~ 16) pasa mnpu 16 cmenxax. IlosToMy,
TOpI‘yH Ha OIHY TpeTb IJOoJIkle, BBEI ITOCTUIT'HETE TOf/J.[ xe
e, YTO ¥ IPpM [OJHOM ONTMMAajbHOM f, HO IIpH
AKTMBHOCTM, MEHBIIEM HANOJIOBMHY. OOHAkKO K 16 cHeske

cueT c noJsiHeiM f OymeTr B 2,565777865 (1,06066 " 16)
paszsa OoJiblle BaWero NepBOHAUYaJIbHOTO cueTa. llonHoe f
nponoJjikaeT yBeJauumBaTb cueT. K 100 cmesnke Bam cuer
c mnojyoBuHOM f yBegumuurca B 88,28796546 pazs, HO
nojnHoe f yBeauuuT ero B 361,093016 pas!
EOIVMHCTBEHHBM MMHYC TOPTOBJIM C JOPOOHEIM f— 3TO
QoJibliee BpEeM4d, HeobxoomMoe oJis OOCTUMXEHMA
onpeneJyiIeHHOM LeJu. Bce nejno BO BpeMeHM. MBI MOXeEM
BJIOXMTBL JeHbBI'M B Ka3Hauelckue obdga3aTesyibCcTBa U
OOCTMUbL—TakKM 3aJaHHOM LIeJIM dJepes  OoIpeleJiIeHHOoe
BpeMsa C MMHMMAJIbHBIMM  [IPOMEXYTOUHEIMM  [NaIOeHUSIMU
OajlaHca M nOucrnepcuemnm! BpemMsa — BTO CyTb NPOOJIEMEHI.

CPaBHeHMe TOPIT'OBEIX CHUCTEM

MBI yBUIEJHU, UyTO IOBE  TOPIOBHE CUCTEME  MOXHO
CPaBHMBATL Ha OCHOBE MX CPeIHUX I'€OMEeTPUUECKUX IIPU
COOTBETCTBYIIOIMX ONTUMaJbHEIX f. Jlajjee, MBI MOXeM
CPaBHMBATL CUCTEMBI, OCHOBHBASACHL HAa TOM, HACKOJBKO
BEICOKMMIM  ABJISIOTCS UMX  ONTMMaJIbHEE f, IIOCKOJbKY
OoJjiee BHCOKME OINTMMaJIbHEIe f cooTBeTCcTBYT OoJiee
PUCKOBAHHEIM CMHCTEeMaM. OJTO CBSI3aHO C TeMm, UTO
NCTOPUUYECKUM IIPOUTPHII MOXET TIIOHMBUTHL CUeT, IO



KparHey Mepe, Ha npoueHtT f. [losToMy CylWecTBYT OBe
OCHOBHBIE BEJIMUMHEL IJIS CPAaBHEHMA CUCTEM: CpeIHee
reoMeTpuyeckKoe  IOpu  onTMMaljibHoM £, roe  OoJiee
BEICOKOE CpelHee I'eOMeTpUUeCKOoe IMIPpenlouTUTeSIbHee, U
caMo onrmuMmaJbHoe f, rme 6OoJjiee HMBKOoe OoITuMaJibHoe L
gyume. TaxkuMm o00pas3oM, BMECTO ONHOM BEJIMUMHEL IJIg
n3MepeHnus 500eKTUMBHOCTM CHUCTEMBl MBI IIOJIydaeM IOBE;
50DeKTMBHOCTD IIOJIXHA N3MEPATECH B IBYXMEPHOM
[IPOCTPAHCTBE, Toe oIoHa  OChb ABJIAETCHA CpelHUM
TeOMeTPUUECKUM, a nOpyrasa — 23HaueHueM f. UYem BrIre
cpengHee I'€eOMeTpMYeCcKoe I[Ipu  ONTuMajIbHOM [, TeM
Jydme cucreMa. Takxe uYeM Huxe OoITuMajibHoe f, TeM
JIydiue CcucTeMa.

CpenHee TIeoMeTpUUeCKOe HMUYer'0 He CKaxeT HaM o

IPOUTPHIIE . BricOokOE cpenHee TeoMeTprdecKoe  He
O3Ha4YaeT, UYTO IIPOMIPHII CHUCTeMbl OoJjgpwom (M,
HaobOOpPOT, HEe3HAuUUTEeJIbHBEM) . CpelHee TIeoMeTpuuecKoe
MMeeT OTHOWEeHMEe TOJBbKO K npubeum. OnTtmManbHOoOe L
SABJIAETCH Mepoum MMHMMAaJIbEHOTO OXMIOaeMOTO

MCTOPMUECKOTO TMPOUTPHIIA KaK I[IPOLEHTHOE IIOHMXEeHUE
BajlaHCca. Bojiee BEICOKOe oNnTuMajibHOe f He TOoBOPUT O
OoJiee BEICOKOM (MJIM HM3KOM) JoxoIle. MBI MOXeM TaKxe
MCIIOJIb30BATh BTU TTOJIOXEHU S IS CpaBHEeHUSA
ONpeneJyIeHHOM CMCTEeMH NOpu IOpoOHOM 3HadeHum £ C
OPYyTOM CHUCTEMOV TIIPM I[IOJIHOM 3HAYEeHUM OITUMMAJIbHOTO
f. Ilpy paccMOTpeHMM CHUCTEM BaM CJedyeT YUUTHRATH,
HAaCKOJIbKO BEICOKM CPpeIOHMEe TeOMeTpMUeCcKMe U KaKOBEH
onTuMasibHele f. Hanpmmep, Yy Hac eCcTb cucreMa A,
KOTopasa WMMeeT CcpeIgHee  TeoMeTpuuecKoe 1,05 wm
onTmMmanrHoe f= 0,8. Takxe y Hac eCcTh cucrema B,
KOTOpasa umMeeT cCcpenHee TeoMmeTpuueckoe 1,025 wu
ontmmasipbHoe f=0,4. CumcTema A HOpM NOOJOBMHE ypoOBHA f
OyIoeT MMEeThb TO Xe& MMHMMAJIbHOE MCTOPMUEeCKOe IaleHue
bajlaHca xynmero caydasa (npourpem) B 40%, Kak #u
cucTeMa B mnpu nojsiHoM f, HO CcpenmHee TeOMeTpuuecKoe
cucTeMbl A Opu OOJIOBMHe f BCe paBHO OyIOeT BHIUE, YeM
cpenHee TeoMeTpudecKoe cucTeMel B mOpmM TIOJIHOM
3HaueHun f£. IloaTOoMy cucTeMmMa A Jiydlle CUCTeMH B.

«MMHYTKY, - MOXeTe BO3pPas3smMThb BEI, - prasee He
ABJIAEeTCHA CaMEIM BaXHEBIM TO O6C'I‘OFI'I‘€J'II:>C'I‘BO, gTo
cpeldHee reoMeTpMUeCKOeE BoJibie 1, n CrcTeMe

HeoOXOoOmMMO  OBITH TOJIBKO  MMHMMAJIBHO  NIPUOBJIBHON,



yTOOBl (IIOCPEINCTBOM I'PAMOTHOIO YIIPaBJIEHUA IeHbI'aMM)
3apaboTaThk XejaeMyn CcyMMy!» Tak OHO UM €eCThb.
CxkopocCTs, C KOTOpOM BH 3apabaTelBaeTe OEHbIY,
ABJIAeTCA  OYHKUMENM CpenHero I'eOMETPUUECKOI'O  Ha
YPOBHE MCIIOJIb3YyEeMOTO f. OxmnmaemMas OUCIIEpCUA
3aBUCUT oT TOT'O, HaCKOJIBKO HoJsibuoe £ BEHI
UCIOJIb3yeTe. Brel, ©06e3yCJIOBHO, JOOJILXKHEI MMETh CUCTEMY
Cc onrTuMaJibHeM £ M CO CpelIHuMM I'€OMEeTPUUECKUM,
GosibiMM 1 (TO e€CTb C TIIOJOXUTEJILHBEIM MaTeMaTUudeCKUM
oxunmaHueMm) . C TaxkoM CHUCTEMOM BHEH MOXeTe 3apaboTaThb
NPpakKTUUEeCKM JIOOYyKn CyMMy  depes COOTBETCTRYIIEE
KOJIMYEeCTBO CIOeJIOK. CKOpPOCTB pocTa (KOJIMUEeCTBO
CHOeJIOK, HeobOxoOouMMoe mJiSd OOCTIXEHUMA OIpeleJIEeHHOU
LeJjyin) 3aBUCUT OT CpeIHero TeOMETPUUECKOT'O IIpU
MCIIOJIb3yeMOM 3HadeHum L. JJucnepcmsa Ha OyTUM K DTOU
LeJin TaKxXe ABJIAETCH byHkLUMEN MCIIOJIb3YyEeMOTO
3HaueHMda f. XOoTd BaXHOCTBb CpPeIHETrO I'eOMETPUUYECKOTO
u npmMeHsgeMoro £ BTOpMYHA IO CPaBHEHMI C TEM

@aKTOM, aTo BEI JOJIXKHEI VIMETbD IIOJIOXMTEJIBHOE
MaTeMaTMdeCKOeE OXIVIOaHue, OTU BE&JIMIUMHEI
IOEeVICTBUTEJIbHO TIIOJIE€3HEI IIpmM  CpaBHEHUNM IOBYX CHCTEM
VJin MeTOOOB, KOTOPERIE MMenT IIOJIOXMTEJIBEHOE

MaTeMaTUUECKOe OXMIAHME M PaBHYK YBEPEHHOCTBb B MUX
paboTe B OynoylieM.

CnmukoM 6oJbllasi YyBCTBUTEJBHOCTE K BeJIMYMHE
Hambonelero npourpsua

HenmocraTok nomxoma, OCHOBAHHOI'O Ha OITMMaJIbHOM I,
3aKJjwoyaeTrcd B TOM, d4YTOo £ CaOMmKOM < 3aBUCUT  OT
BEJIMUMHEL  HAMOOJIbWET'O [IpOUIPHILA , uTo ABJIAETCH
Cepbes3HOM NpobJieMOM IJid MHOIMX TpPeuIepoB, U OHU
IOKAas3bEBAlT, UYTO KOJMUECTBO KOHTPAKTOB, KOTOPBE BEH
OTKpPEIBAETE CEeTOOHS, He OOJIKHO OBThE OGYHKUMEN OIOHOM
HEeyIadyHOM CHOEeJIKM B IIPOUJIOM.

Ii1a  yCTpaHeHMA  BTOM  CBEPXUYYBCTBUTEJIBHOCTU K
HamOoJIblueMy [IPOUI'PLITY OBLIIU paspaboTaHH
pasHoOOpas3HEle aJITOPUTMEI. MHOTME M3 3TUX aJITOPUTMOB
3aKJIUAlTCA B M3MEHEeHMM HaubOOoJIblIeT'o IIPpOUIPHIIA B
OOJIBUIYIO IV MEHBIIYIO CTOPOHY, UTOOH croesiaThb
HaMOOJbWMY [IPOUIPHII QYyHKLMEN TeKyllell BOJIaATUIIBHOCTU
PEIHKA . STa CBA3b, KaK yYTBepXIOawnT HEKOTOpHE,



KBadpaTM4YHaAd, TO e€CTb abCcoJInTHOE SHa4YEeHIEe

HaMOOJIbWET O IPOUTPHILIA, 1o BCEM BUIOVUMOCTHU,
yBeJIMumMBaeTCHd C OoJiblIen CKOPOCTHIO, ueM
BOJIATUJIBHOCTD . BoJlaTMIIBHOCTB yalue BCETO

onpenesyideTCcd KaK CpelIHMM IOHEBHOM IOuallas3OH LieH 3a
[IocJenHme HECKOJIbKO HeIleJlb VIV KaK cCpenHee
abCoOJInTHOE IHEeBHOE M3MEeHEeHN e 3a [IocJienHue
HECKOJIbKO Henmejyib. OmHako 00 52TOM 3aBUCUMOCTU
HeJIb34 TOBOPUTH C IIOJIHOM YBEPeHHOCThK. TO, UYTO
BOJIATUJIBHOCTBb CeI'0OOHA CcocTabJjdgeT X, He O03Hauvaer,
4TO HalWl HauboJpuuMMl HOpourpsll Oyzer X ~ Y. MOXHO
TOBOPUTH JIMIIbE O TOM, YTO OH OOEYHO IJe—-TO OKOJIO X
~ Y. FEcam OBl MEL MOIUIM  3apaHee ONpenesyiuTh
CETONHAWHUM HauOOJIbIIMM NOPOUTPHII, TO, ©Oe3yCJOBHO,
MOTJIM OBl Jiydlle MCIOJIb30BAaThb METONE YIPABJIEHUS

meHbTaMu' . DTO TOT CaMBIf CJjydalt, KOTIa Mbl IIOJDKHEL
PaCCMOTPETH CLIeHapum Xynoumero crydas 171
OTTaJIKMBATbLCHa OT Hero. [lpobjieMa COCTOMT B TOM, UYTO
MBI HE 3HaeM TOYHO, KakMM OyIoeT ceronHs HaubOOoJIbUUM
NPOUTPHIL. AJITOPUTMEI, KOTOPBEE MOIT'YT CIPOT'HOBMPOBATH
PTO, He oueHb D350PEeKTMBHH, TaK KaK OHM YacCTO JawnT
OIIMOOUHEIE PEe3yJIbTATH .

[lpennoJyioxmuM, B TeUeHMe TOPpIOBOI'O IOHS [IPOMS3OIIIO
COOBITME, BHI3BABIUIEE Ha PBHHKE IOK, ¥ JO 3TOI'O UOKa
BOJIATUJIBHOCTL OBJI& HOOCTATOYHO HUIKOM. 3aTeM PHHOK
HaxOIOUJICA HEe Ha Balleyl CTOPOHE HECKOJIbKO CJeOYI X
oHew. Vnau, »OOOyCcTuM, Ha CJAenyonmMy IOeHb  PBEHOK
OTKPBJICA C OIT'POMHBIM Pas3PEIBOM HEe B Bally IIOJIb3Y. OTU
COOBITMA TaK Xe& CTaphe, Kak caMa TOPIOBJS ToBapamMm u
akumaMmm. OHM MOTYT MNPOMIOUTUM UM NPOUCXOOAT, M O HHUX
He Bcerza npenyrnpexnaeT 3apaHee IIOBBIIAKIASACH
BOJIATMJIBHOCTE. TakuMm 00pasoM, Jiydlle He «COKpallaTb»
Balll HAMOOJIBIIMM MCTOPUUECKUM [IPOUTIPHII IJIS OTPaAXEHUSI
TEKYIleTrO0 PHBHHKa C HMI3KOM BOJATWMIBHOCTBI. BoJjiee
TOT'O, €CTh peajlbHasd BO3BMOXHOCTEB MCIBTATE B OyOylIeM
npomurpsm  60JIBLIM, yeM - HaubOJIBIIMYM  MCTOPMUYECKUN
npourpsnl. HamOoJapWMy HPOUITPHBIL, KOTOPEIM BB IIOJIYUYMIIU
B TIIPOUJIOM, MOXET OKasaTbCd HaubOOJbUIMM IPOUIPHIIEM,
KOTOPEIM BH MCIBITaeTe CeIr'oOmHd, W He 3aBuceThb OT

TeKyluen BOJIATUIIBHOCTH . [lpobjieMa COCTOUT B TOM,
4yTO C OMIMPUUECKOM TOUKM 3peHusa f, onTuMaJIbHOE B



IpoUJIOM, HABJSAeTCd (QyHKUMEeM HauboJblleT'o IIPpOoMUIPHIIaA B
npougyioMm. C 3TMM HMUErO He nogesiaemb. OOHAKO ME
YBUIOVM, KOT'Ja IeperieM K IIapaMeTpudecCKMM MeToIaM,
UuTo MOXHO npenyCcMOTPeThb OOJIb UM [IPOUI'PBILI B
OynyumeMm. [pr 3TOM Mel OyIdeM TOTOBH K IIOABJIEHUIO

[IouTuU HeM30eXHOTO OOJIBWOTO [IPOUITPHIIA . BmMmecTO
IIOOTOHKM HaMOOJIbUWIET'O MNPOUIPHIUA K TEeKylleM CUTyaluu
Ha PBEIHKE, UTOOHI SMIIUPUUECKOE OIITMMAaJIbHOE f
oOTpPaxajo HBIH EIIHIOK CUTyaluo, JTydnie M3YUUTh

rnapamMeTpuueckye MeTomel. ClenywomuM MeTon SBJISeTCHd
BO3MOXHBEIM  peleHMeM  IJaHHOM  HNpobJieMBl UM MOXET
NIPUMMEHATHLCSA BHE 3aBUCUMMOCTM OT TOT'O, PaCCUMTHBAaEM
MBI ONTMMAaJIbHOE f »SMIVMPUUECKM WM IapaMeTpUUeCcKMU.

[IpuBenenme onrTmManbHOro f k TexkyumM nexHam

OnTmMasnipHOe f pmacT HaMOOJbUIMM TI'€OMETPUUYECKUM POCT
npy ©OOJIBUIOM KOJIMUEeCTBE CHOEJIOK. O3ITO MaTeMaTUueCKUM
baxT. PaccMOTpMM IMIOTETUUECKUM IIOTOK CIOEJIOK:

+2, -3, +10, -5

I3 »TOTO NOTOKa CHOEJIOK MH HammeM, 4YTO OITHUMaJIbHOE
f= 0,17 (craBka 1 enmHMlIE Ha kKaxigee 29,41 nomnjnapa
Ha ©OajiaHce) . Takom nonxold IIPM JaHHOM IIOTOKEe HOacT
HaM HamOOJIbIIMM POCT CcUeTa.

[lpencraBbTe cebe, UTO DBTOT INOTOK BHPAXaeT NIPUOBIIM
1 yOBITKM I[IPUM TOPI'OBJIE OOHOM akumen. OnTmuMaJIbHO
cilenyeT IIOKyIaThk OIHY akKUMo Ha  kKaxpgele 29,41
nojulapa Ha ©OajJlaHCe cueTa, HEeCMOTpS Ha TeKyluykl LeHY
akuuM. IlpennoJioxmuM, UYTO TekKyllasa ILeHa aKUMM paBHAa
100 momyapam. Bojiee TOro, OONYCTHMM, UYTO IIPU IIEPBBIX
IBYX cHmejikax akumsa cromiya 20 »mojjapoB, a OpUM OBYX
nocjenHmx cuaeysxkax — 50 mosjaposB.

I;is HaumMx I[IePBHX IOBYX CIOEJIOK, KOTOPHE IPOU3OIIIN
npm ueHe akxkumuy B 20 ODOJJIApPOB, BHMUIPHII B 2 »Jojjlapa
COOTBETCTByeT BrMIpbHmy B 10%, a npourpeimu 3
IOJIJIapOB COOTBETCTBYEeT MNpOoMUTpHWY B 15%. g I»OByX
[IOCJIeOHMX  COeJIOK Inpm UeHe akuum 50  mosiapos
BEIMTPEII 10 DOJIJIapOB COOTBETCTBYET BeMIPHILy B 20%,
a TPOMIPHII B 5 HOJIJIAPOB COOTBETCTBYET IIPOUIPHIY B
10%.

dopMyJiEl NIpeobpal30BaHMa HeoOpabOoOTaHHBIX TOPI'OBEIX P&L



B IIPOLIEHT BHUIPHIIA W NOPOUTPHIIA OJS IOJIMHHEIX U
KOPOTKMX TO3ULUM CJledyilue :

(2. 10a) P&L% = Illema BHxOma / llema Bxoma — 1
(D18 IOJIMHHBIX)

(2.106) , P&L% = llema Bxoma / Illema BeIxXOma - 1
(OJ19 KOPOTKUX) ,

MJIM MBI MOXEM MCIIOJIB30BATH CJenyoiyln Q(OopMYyJly IIJId
npeobpaszoBaHMUS KakK OJIMHHBEIX, TaK M KOPOTKUX:

(2.10B) P&1L% = P&L B nyHkrax / lleHa BxXOoIa

TakuM oOpa30M, »OJd HauMx 4 TIUIOTeTUUEeCKUX CIOeJIOK
MBI IIOJIYUMM CJIeOYINMM I[IOTOK I[IPOLIEHTHEIX BHEMIPHIIEN U
IPOUTPHIEN (C TOUKM BPEHMUS IOJIMHHEIX [IO3MLUN) :

+0,1; -0,15; +0,2; -0,1

Mel Ha30BEM DBTOT HOBHBM IIOTOK I[IpeoOpa30BaHHEX P&L
[IPpUBENEHHEIMY OAHHEIMM, TaK KaK I[IpM TOPI'OBJIEe OHU
IPUBOOATCA K LieHe 0a30BOTO MHCTPYMEHTA.

UTOOBl YyUeCTb KOMMCCMOHHBE M I[IPOCKAaJIb3bBaHMe, BE
IOJDKHEl YMEHBUIMTH ILeHYy BeIXOIa B YypaBHeHum (2.10a)
Ha CyMMY KOMMCCMOHHBIX ¥ IIpOCKaJib3bBaHMA. TaKuM Xe
obpas3oM BaM CJenyeT @ yBeJIMuMTh @ LleHYy BEXOIa B

(2.106) . Ecmam BH wucnonszyere (2.10B), TO IOOJDKHEH
BBEIUECTHb CYMMY KOMMCCMOHHBIX WM TMIPOCKaJIb3HBaHUA (B
NIyHKTax) wm3 umcamurensa (P&L B nOyHKTax). 3aTreM Me

orpeneJiMm OITMMAaJIbHOE f 1o DTUM [IPOLLEH THEIM
BEIMTPHIIAM W HOpouIpHWaM. OnrmMmasbHoOe f OymeT paBHO
0,09. Ipeobpasyem »5»T0 ontuMmalbHoe f= 0,09 B
IEeHEeXHBM 5SKBMBAJIEHT, OCHOBEBASCEH Ha TekKkylelM lieHe
aKLUuUyM, C TIOMOIUBN QOPMYJIH:

(2.11) f$S = Hawubonbmmy OPOLIEHTHHM IPOUTPBII *
Texymasa ueHa * ($ Ba ny”Hxkr/ -f)

TakuM o0Opa30M, Tak KaK Hall HaMOOJIbWMUM IIPOLIEHTHEIM
npourpemt ©oemr -0,15, TeKkymas LUeHa pasBHa 100
nojuiapaM 3a akluio, a KOJMYUEeCTBO JOJIJIapOB Ha IIYHKT
paBHO 1 (Tak Kak Mbl MMeeM JeJI0 C TMOKYIIKOM TOJIBKO 1
aAKLMM) , MOXHO omnpenenmuthb f$ cienyommMm oOpaz30M:

f$ =-0,15*100*1/-0,09 =-15/-0,09 = 166,67



CrlemyeT nokymnaThb 1 akLUMIO Ha Kaxnoele 166,67 OOJJIapoB
OajlaHca cueTa. EkEcam Ovl Me @ BeHOpaiu 100 akuumm B
KadecTBe eIOVHULIEL, eIMHCTRBEHHOM [IEpEeEMEeHHOM,
3aTPOHYTOM DBTUM M3MeHeHueM, ObJio OB KOJUUECTBO
IOJIJIAPOB 3a IMOJIHEM I[IYyHKT, KOTOpOe CTajio OB pPaBHO
100. B pesymabTare, f$ Owmio Obl 16 666,67 »moJuiapa
©ajaHca Ha kaxigele 100 axkumm.

Tenepbr HOONYyCTMM, YTO ILeHa akuuM yroaja ngo 3
noJiapoB. Hame ypaBHeHue myg £$ OymeT TakuM Xe, HO
TeKyllad CcTaHeT paBHa 3. TakuMm obpal3oM, CyMMa IOJ4g
buHaHCUpPOBAHMA 1 aKUUMM M3IMEHUTCH:

£f$=-0,15*3* 1/-0,09 = -0,45 / -0,09=5

Tenepp cJyenyeT TIokKynaThk 1 akKLUMIO Ha  Kaxiaele 5
noJjiyiapoB OajlaHca cueTa.

OrmMeTbTEe, UYTO OOoTMMaJlIbHOe £ He wu3MeHsgeTcsa C
TeKymeM LHeHoy akumm. OHO ocTaeTcsa Ha ypoBHe 0,09.
OmHaxo f$ wmMeHgeTcda I[OCTOSHHO, TaK Kak MeHdgeTcd
LleHa aKLumM. S9TO He O0O3Hauvaer, UTO BHE  JOJIXHEL
ob0g3aTeJIbHO M3MEHUTHh I[IO3ULMI, KOTOPYK YXE& OTKPBLIM
B DTOT IOeHb, HO ecyam Obl BB TakK IINOCTYNIMIM, TO 53TO
nomsio OBl Ha I[OOJIb3Y TOprorJje. HanpuMmep, eCJaM BEH
OTKPEIBAETE MIJIMHHYK [TO3MULMI 10 KAKOM—JIMOO aKUUM U
ee lleHa IalaeT, KOJMUECTBO IeHeIr', KOTOopoe BaM
crenyeT pasMecTuThk non 1 exgumHuuy (100 akumym B 3TOM
ciaydyae) , TakKXe YMEHBIMTCSH (ecaiu  onTmMasibHOe L
[IOJIYUEHO nus3 IPMBEOEHHLK IOaHHBIX) . Ecrnm Balie
onTuMasibHOe f T1mnoJsiydeHO M3 HeoOpabOoTaHHBIX IAaHHBIX,
TO KOJIMUECTBO IeHeTr, Heobxomgmmoe nJjigd 1 eOMHMIE, He
YMEHBIIMTCS. B o0OouMx CcJiydyasax Ball ITHEBHOM ©OajilaHC
[IOHIMXaeTCHd. Vcriosib30BaHMUE [IPUBEOEHHOT O
OMNTUMAJIBEHOIO f meJjlaeT boJee BEPOATHEIM, UTo
eXeIHeBHOE M3MEHEHMe pa3Mepa INO3MLUMM [IoMIOeT BaM Ha
[I0JIb3Y VIcrioJIb 30BAHMUE IPVBEOEHHEBIX IIaHHBIX oJ1s
ONTMMaJIbHOTO f Hem3OexHO BJedUeT 3a CoO0OM M3MEeHEeHUEe
ITOOOUHEIX HpOﬂyKTOBl. MelI 3HaeMm, UYUTO M OITHUMaJbHOE
f, I CpelHee  T'eOMeTpUUYEeCcKOoe (m  orcoma TWR)
U3MEHSTCH. CpenHasa apudMeTHdeckKad CcOeJjiIka Takxe
M3MEHUTCSH, I[IOTOMY 4YTO BCEe CIHOEJIKM B IIPOUJIOM IOJIXHBL
OBITE IIepeCcuMTaHbl, KakK ecjyu OB OHM I[IPOUCXOOWUIIM IIPpU
TeKyllen LIeHEe . TaxkmMm obpasowM, B HaleM



rnpenrnojlaraeMoM IIOTOKe  pel3yJibTaToB IO 1 akuum
(+2,-3,+10m—-5) MBI OOJYyUYMM CPEIOHKK CIOeJIKY, PaBHYWO 1
noJjinapy. Korma MBI MCIIOJIb3YEM IIPOLIEHTHHE BHMUI'PHINM U
npourpemm (+0,1; -0,15; +0,2 m -0,1), TO noJjsydaem
cpemHKol crnenky (B npoueHtax) +0,5. IIpm ueHe 100
IOJIJIAPOB 3a aKLUM MB [IOJIYUMM CpenHin craenky 100 *
0,05, mnmu 5 mojnapoB 3a cmeJky. llpu LeHe 3 moJuiapa
3a aKUMKn CcpenHasd caeJika cTraHoBuTca paBHom 0,15
nojuiapa (3 * 0,05).

CpenHasa TeoMeTpuyeckas CcOejika TaKXe M3MEHUTCH.
BcrioMmHUTE VPpaBHEHMKE (1.14) nJia cpenHen
TEeOMETPUUECKOM CIOEJIKM :

(1.14) GAT = G * (Hamboabumii npowurpwm /-f),

roe G = (cpenHee reoMeTpuueckoe) -—1;
f=onTumanbHasa O¢(uUKCHMpPOBaHHaa noJjd. (Pasymeercsd,

Halll HaMOOoJIbUIUM IPOUITPBIII BCcerma ABJISEeTCH

oTprLaTeJIb HEIM UMCJIOM. )
2TO YPaBHEHME OSKBUMBAJIEHTHO CliedyiueMy :

GAT = (cpemHee TeomeTpuueckoe — 1) * £S5

Mel IONTyUuMJIM HOBOE CpelHee T'eOMeTpMUecKoe Ha OCHOBEe
IPUBEIEeHHBIX IOaHHBIX. IlepeMeHHas f$, koTopas Obvlla
IIOCTOSAHHOM, KOT'Ja IPOIJIEIE IOaHHBE He IOIPUMBOIUIIUCE,
Tenepb M3MEHUMTCH, TaK KakK OHa 4ABJdeTcda OGyHKUMeN
TeKylemn LIEHEI. TaxMMm obpasoM, Hallla cpenHad
TreoMeTpMUecKkasa CcIOejika MeHgeTcd, Kor'ga MeHdeTcd
eHa 0as30BOI'O MHCTPYMEHTA.

[Topor TeoMeTPUUeCKOM TOPTOBJINM TaKXe IOJIXKEH
M3MEHUTHLCA. BcrnoMHuTe ypaBHeHuMe (2.02) npia nopora
TeoOMeTPUUECKOM TOPITOBJIM:

T = AAT / GAT * Haubonsmmii npourpsi / -f,
Toe T = HOopOoT' I'eOMETPUUYECKOM TOPIOBJIU;
AAT = cpenmHdaa apuoMeTHMUecKasa COeJiKa;
GAT =cpenHAd TeoMeTpuueckKasd cIelika;
f= ontummanvHoe f (or 0 mo 1). OSTO ypaBHEeHUe

TaKXe MOXHO IIepellMCaThk CJieIYyIMM O@paBOM:



T = AAT/GAT* S

HakoHell, NpPM CBeIeHUM B EeIUHBEIN NOPThesJIb HEeCKOJIbKUX
PEIHOUHEIX CMCTEM MBI OOJDKHEI PACCUMTAThL eXeIOHEeBHHE
HPR. 3210 Takxe oOyHxuma f£$:

(2.12) IlnepHoe HPR = DS / £$ + 1,

rne DS = pmoJutapoBOe MBMEeHEeHMe LEeHH 1 EeOVWHULE I10
CPaBHEHMIO C IMPOUJIBIM IHEM, T. €. (3aKpeTMe CeTronHS
— 3akKpeITME BUepa) * (OoJulapel 3a IYHKT) ;

fS= TeKkylee ONTMMAaJIbHOE il B noJjijapax,
paccumMTaHHOe U3 YypaBHeHuUda (2.11). 31mech Tekylen
LEHOV HABJISETCH 3aKpPEITME [NOCJeIHeTrO IHHA.

[IpennoJioXyM, HeKas aKLUMsa CeTOoIHS BeuepoM =RaKpPhIJIach
Ha ypoBHe 99 gpgosnapor. Ha npousioy ceccum ee lieHa
Opta 102 posyapa. Hambomnpumii HOPOLIEHTHEM [IPOUIPHIL
paBen -15. Ecmu f= 0,09, Tmorma f$ paBHO:
f$ =-0,15*102*1/-0,09 =-15,3/-0,09 = 170

Tak Kak MB MMEeM »OeJIO TOJIBKO C OIOHOM akKlLmMeM, lieHa
OOHOT'O IMYyHKTa COoCTaBJageT 1 Jojiyiap. Mel MOXEM Teepb

onperneyMTbL CceronHAalHee IOHeBHoe HPR M3 ypaBHeHUA
(2.12):

(2.12) IueBHoe HPR = (99 -102) * 1 / 170 + 1 =-
3/170+1

= -0,01764705882 + 1 = 0,9823529412

Tenepb BepHEMCHd K HadaJly HameMw IOUcCKyccum. Ilpu
I[IOTOKE TOPIT'OBEIX P&L OITVMAaJIbHOE f [IO3BOJIUT

[IOJIYUYUTH HaMOOJIbUUN TeOMEeTPUUECKUM  POCT (npum
yCJIOBUM, yTo apmubmMeTdecKoe MaTeMaTUUeCKOe
OXMIOaHUE IOJIOXMTEeJbHOoe) . MeI MCHOJB3yeM IIOTOK
TOpProBeIXx P&L B kKauecTBe obOpaslla paclpenejyieHud
BO3MOXHBEIX pPe3yJibTaTOB B CcJenymwnuen cuejke. Eciu
IPUMBECTM K TEeKYylleM LeHe II0OTOK IIPOUUJIEIX NPUOBIIEN U
yOEITKOB, TO MBI CMOXEM [IOJIyUUTh boJiee
npaBnononobHoe pacnpenejyieHme [IOTEHLIMAJIb HBIX

npubeyiem ¥ yOBITKOB IOJId CJenypuen crOejiku. Takum
obpas30OM, HaM CJleyeT PacCCUMTEIBATH OINTMMaJIbHOe [ m3
B5TOTO M3MEHEHHOTO pacrnpenejyieHnsa npuobeIIen 17



YOLBITKOB . CLife) He o3HauvaeT, uTo, JMICIIOJIb3Y I
onTuMaljibHoe f, paccuMTaHHOE Ha OCHOBE I[IPUBEIOEHHEBIX
IaHHBIX, MBI BHIMT'PAEM OoJble . Kaxk BMIHO "3
cJlenywouero npuMepa, BCe BHIJIAOMT HECKOJIBKO MHAUe:

P&L [lpouent lena f£$ Konnue TIOJIHBIM
0az30BOTO CTBO KanuTajl
VHCTPYMEHTA AKLIUM
pn f= 0,09 (TopromBiga $10000
NPUBEIEHHBIM METOIOM) :
+2 0,1 20 $33, 300 $10600
33

-3 -0,15 20 $33, 318 $9646
33

+10 0,2 50 $83, 115,75 $10803,
33 2 52

-5 -0,1 50 $83, 129,64 $10155,
33 2 31

P&L llpouent lena f£$ Konnue TIOJIHBINM
0as30BOTO CTBO KanmTaJl
VHCTPYMEHTA aAKLIMM

pn f= 0,17 (ToproBisa $10000

HENIPUBEIEHHEIM MEeTOIOM) :

+2 0,1 20 $29, 340,02 $10680,

41 04
-3 -0,15 20 $29, 363,14 $9
41 590, 61
+10 0,2 50 $29, 326,1 $12851,
41 61
-5 -0,1 50 $29, 436,98 $10666,
41 71

OmHaxko ecym OBl BCe CHOeJyiky ObBUIM pacCuMTaHBl Ha
OCHOBE TeKylleM ILIeHH (cxaxewMm, 100 gpgomynapor 3a
aKUuKo) , [IpMUBeOeHHOe oITuMaJibHoOe f 1no03BoJsiMioO O
BEIMT'PATH OOJiblle, UYeM HeoOpaboTaHHOe onrmMmalibHoe f.

dTo Jyyiie MCIIOJIL30BATE ? CriienyerT Jn HaMm
onpenesiaThk onTmuMasJibHoe f (M ero noOOUHBEE MNIPOIOYKTH)
Ha OCHOBE IIPUBEINEHHBIX IaHHBIX WJIM JIydlle OeMCTBOBATHb
OOBIUHEIM criocotom? Clije BoJsible BOIIPOC BallMX



npennouTeHmr. Bce 3aBuCUT OT TOr'O, 4YTO OoJjiee BaxXHO
B MHCTPYMEHTE, KOTOPBEIM BH TOPIyeTe: MPOLIEHTHHE
U3MEeHeHusS WM abCoJIIoTHEE  UM3MEeHeHUS. ByneT Ju
IOBVXEHME B 2 poJjulapa no akuum B 20 moJjapoB TO Xe,
yTO M OBwxeHMe B 10 gpgosyapoB no axkummu B 100
noJutapoB? [loCMOTPMM, HAaNpUMEpP, Ha TOpI'M IO IJOJJIapy
1 HeMelLKoOM Mapke. Byner am ngBuxeHme B 0,30 nyHKTa
npu 0,4500 1O x%e, uTto m aBuxeHume B 0,40 nyHKTa OpU

0,06000°7 Ha MOM B3TJIAI, JIydiie JMICIIOJIL30BATH
IPpUBEOEHHBIE IaHHEBIE . C BTUM, OIHAaKoO, MOYXHO
nocnopuTs. Hanpumep, ecau axuma ¢ 20 »DOJJIapoB
BelpocJsia no 100 g»momnjapoB, M MB XOTUMM OIPEenesiUThb
ONITUMAaJIbHOE f, HaM, BO3MOXHO, norpebyeTrcd
MCIIOJIb30BATh TOJIBKO TeKyIlMe IaHHEBIE . CoeJsiku,
KOTOpPBEIE NpoMcxomomnam nOpu uUeHe B 20 pmoJsnapoB 3a
aKLIMIO, OTHOCHATCSH K PBIHKY , BHAUUTEJIEHO

OTJIMUanIEMYCS OT CYUEeCTBYIEIO B HACTOAIMM MOMEHT.

Jlydiie He  MCIOJIb30BATb IOaHHEE, korma Oas0BHU
VMHCTPYMEHT OBLII Ha COBEPUEHHO OIPpYyT'OM  1LIEHOBOM
YPOBHE, TaK KakK COCTOSHME PHHKA MOIJIO CYIECTBEHHO
U3MEHUTHLCS B »TOM CMBICJIE ONTMMaJbHOe f£ Ha OCHOBe
HeoOpabOoTaHHBIX HOAHHEIX M OINTMMaJIbHOe f, m[noJjgiydaemoe
13 T[OPMBEIEHHBEIX OAHHBX, OyOoyT TIOYTM UIOESHTUYHH,
KOoI'Ia BCE€ CHOEJIKM IIPpOUCXOOAT IIpU LeHax, OJIU3KUX K
TeKylleM lieHe 0as30BOT0 MHCTPYMEHTA.

Ecyi IOemMcTBUTEJIbHO OOJbllOe SBHaAUeHMe MMeeT TO
oBCTOATEJILCTBO, IPpUBOOMTE  BE  HOAHHBIE WJIM  HeET,
3HAQUUT BH MCIOJb3yeTe CJMIIKOM MHOIT'O MCTOPUUYECKUX
IOAaHHBIX . Ha caMoM  nmeJie, HeT OOJIBIIOM  PasHUILIEL,
VCIIOJIb3yEeTe JIM BE I[IPUBEIEHHEE WM HeoOpaboTaHHBE
IaHHBIE, €CJIM HeT BHUEOINMCAHHOM I[IpOOJIEMEl, I[IO03TOMY
cyenyeT IOJIb30BAaThbCA IIPMBEOEHHBIMM IOAHHEIMM. OJOTO HE
O3HauvaeT, uyTO  OInTMMaJibHoOe I, pacCcumMTaHHOe U3
IPMBEIOEHHBEIX IOAaHHBIX, OBJIO ONTMMAJIBHBEIM B IIPOULJIOM.

OHO MOIJIO TaKOBEIM UM He OBITh. OnTmMmasibHoe £,
pacCcuMTaHHOe "3 HeoObpabOOoOTaHHBIX IOaHHEIX, MOIJIO OBITH
ONTMMAJIbHEIM B  I[IPOIJIOM. OOHAaKO ONTHMAJIbHOE f,

paccumMTaHHOE U3 IPUBEIEHHBX IOaHHBIX, WMeeT OoJiblue
CMBICJIa, Tak KakK IIpMBEeIeHHHEe IOaHHBE gBJISITCS ©OoJjiee
CrpaBenJIVMBEIM npencTaBJIeHVEM pacnpenesyieHmusa
BO3MOXHBEIX Pe3YyJIbTATOB I10 CJeNyilel CcIeJiKe.
YpaBHeHus ¢ (2. 10a) mno (2. 10B) @mawowT pasHBE



OTBETEl B 3aBUCUMMOCTM OT TOI'O, Kakas Oblla OTKPHTA
no3mMuMsda: OJMHHaAs WM KopoTkasd. Hanpumep, ecinm
akuma KymjieHa 3a 80, a npomana 3a 100, BemMIpeIn
cocTaBuT 25%. OmHako ecyam akumsa npomaHa no 100, a
3akpeTa o 80, TO BHMIPHII COCTaBUT ToJdbko 20%. B
obOoMX CJlydadx I[HO3UUMI OTKpeUM IO 80 M 3aKPBUIM 10

100. TaxuMm obpazoM, IOCJIeNOBATEJIbHOCTD —
XPOHOJIOTMS TpaHCakUMM — OOJDKHA IIPMHMMATBCHS  BO
BHMMAaHMUeE . Tak KakK XPOHOJIOTUS TPaHCaKLUUM

3aTparMBaeT pachnpelesyieHMe TPOLIEHTHHX BHUIPHIIEN U
NPOUTPHIIEV, MB IOINyCKaeMm, dUYTOo OyIyllasd XPOHOJIOIMUA
CKOopee Bcero OyneT nonobHa mnpouyion. KOHEUHO, MH
MOXEM MIHOPUMPOBATE XPOHOJIOTMK CHOEJIOK (MCHOJNIb3YyS
2.10B OJida OJIMHHBIX IO3ULMM U LEeHY BEIXOIla B
3HaMeHaTejyie 2.10B @O KOPOTKMX TI[O3ULUMM), HO BTO
O3HauaJio OB yMeHblleHMe MHOOpMAalMM B MCTOPUUECKUX
IOaHHBEIX . boJjsiee TOTO,

PUCK TOPTOBJINU ABJIdeTCHd byHKLMEN XPOHOJIOT UMY
TOPITOBJIN, M  STO0T G¢akKkT MBI ObpJIM OB BBEHYXIEHH
UTHOPUPOBATE .

YcpenHeHMe LieHB NPM INOKYIKEe M Ipojaxa aKIuMn

9TO0 cCcTapasd, MaJio MCIOJIb3yeMasd TexXHMKA YIPpaBJIeHUdA
IOeHbI'aMM, KOTopad M4ABJIAeTCHd WMIOeaJIbHEIM MHCTPYMEHTOM
IoJis paboTEl B cuTyaumnax, KoTma Y BacC MaJio
VHOOPMAaLIUN . PaccMmoTpmM [npruMep : I>xo [lynMBaxkAaH
KaxIyio HeImeJio 3aJiMBaeT B CBOK MammMHy ©OeHs3mMHa Ha 20
OOJIJIapOB, HE3aBUCHMMO OT LEeHBE OeH3MHa B 3Ty HeeJo.
OH Bcerma 3anparjasgeTrcsa Ha 20 »JoJapoB UM KaXOyio
HeIeJllo MCIOoJb3yeT ToJbko 20 nposynapor. Korzma uLeHa
OeH3MHa BHILIE, 2TO BEIHYXIOAeT ero OBIT b toJiee
SKOHOMHEIM [PV BOXIOEHUN.

Ixo IlyumMBakKsgH TIOKylaeT OoJblle ©OeH3MHaA, Korga OH
IeumesJjle, ¥ MeHblle, KOoI'la OH nopoxe. IlosToMy BCKO
CBOIO XM3Hb OH IIJIATUT 3a I'aJiJIOH OeH3MHAa LIEHY HUXe
CpenHen. IpyrmMm cJoBpamu, ecJu BEL yCpenHUuTe
CTOMMOCTBL TI'aJjlJIOHa ©OeH3MHa 3a BCe Hegnenu, korma JIxo
BOOUJI aBTOMOOWIIL, CpelOHee 3HaueHue OyneT BHIE, UeM
rJjgaTmi JIxo.

Y IIkO ecTb IOBOOPOIOHEM OpaT, Cecun IlyuMBaKSH.



Korma emy HyXeH OeH3MH, OH IIPOCTO HAaIoJHAeT 0akK U
ceTyeT Ha BHCOKYI ILIE€HY. B pesysnbTare, Cecun
UCIIOJIb3YyEeT IIOCTOSAHHOE KOJMUECTRBO TOIIJIMBA KaXIYI
HemeJyilo MM I[I03TOMYy ILJIaTUT CPeOHK LIeHYy BCIO CBOD
ABTOMOOMIIBHYI XM3Hb .

[lpenmnoJyioxmM, BEL UL TE OOJITOCPOUYHYIO
VHBECTULVOHHYID IIPOTpaMMy. B wuTOTe BEH pelmaeTe
BJIOXMTb IEHbIM BO B3aMMHBEIM (QOHI, UYTOOBEl OOECIIeduTb
cebe IOOCTOMHYI CTapoCThb. BH NojlaraeTe, d4TO, KOI'Ia
yngeTe Ha IIeHCH, aKUMM B3auMMHOTO (QoHIa OyayT
CTOMTb HAaMHOTO IOOpOXe, dYeM CeronmHsa, TO eCTb, B

ACUMIITOTMYECKOM CMBICJIE, MHBECTULMM BO B3AMMHBIM
dboHI [IPMHECYT IOeHbIU (c IpyIT oM CTOPOHEH, B
ACUMMIITOTUUECKOM CMBICJIE, WM MOJIHMS IBAaXIbE YyIapuUT B
OOHO M TO Xe MecTo). OIHAKO BB He 3HaeTe, KakoBa

OyOoeT CTOMMOCTB DJ3TUX BJIOXEHUM B CJIeOyoleM MecHdle
Ui B CcJlemgympueM rony. Y Bac HeT MHOoOpMauuuM O
KPATKOCPOUYHOM TEeHOEeHLMM LIeH akUMM B3aMMHOI'O QOHIA.

UTOoOBl peumMTh 5Ty OpobJjieMy, BH MOXeTe YCPeIHUTH

LIeHy TIOKYIKM aKLUMM B3aumMHOTO @QoHma. CkaxeMm, BH
XOTUTE KYIIUThH aKLIUU B3aMMHOTI'O dboHma Ha
onpeneJyiIeHHYn CyMMy B TeueHMre  IOBYX JIeT. s

MHBECTUMPOBaHMA y Bac ecTb 36 000 mommapor. [loaTomy
KaxIbl Mecdll B TeueHMue cJlenyioumx 24 wMmMecdueB us
stux 36 000 @»mossapor BeH OyIoeTe MHBECTHMPOBATH B
boun no 1500 gpgosmyapoB. TaxkuMm o0OpasoOM, BB BJIOXUTE
OeHbTM B GQOHIO HIWXe CcpenHeM LeHB. I[log «CcpemHem»
yMeeTcd B BUIOYy CpelHdAd LeHa 3a 24 wMecdua, B
TeUueHMe KOTOPBIX BEI MHBECTHPYyETE. CliJe He
ob6da3aTeJsIbHO  O3HAdaeT, YTO  BH [IOJIydMTE  LEeHY,
KOTOpas MeHblle, YeM B CJiydae pPas0OBOM MHBeCTHMUUM 36
000 gpgomjapoB, M He TapaHTUPYEeT, UYTO B KOHIE DSTUX
24 MecsdaueB BB IOJyuduTe NPUOBJIE Ha BJOXeHHBEe 36 000
nojuiapoB. CyMMa, KOTOPYK BB MHBECTUPOBAJIM B aKLUMU
boHma, K DTOMYy BpeMeHM MOXeT OvThb MeHblie 36 000
IOJIJIapOB. Bce BHIIECKAsaHHOE O0O3HaAdaeT TOJIbBKO TO,
UTO €CJIM BEl BOUIETE B KAKOM-TO IIPOUBBOJIBHOM TOUKE
B TeueHue 24 wmMecsduer ¢ 36 000 momymapoB, TO CMOXeTe
KynouTb  MeHblle akuum  GGoHIa U, cJlenoBaTEJILHO,
3anjaTure 0OoJiee BHICOKYID lIeHY, UYeM IIpM yCPpeIHEeHUM.

[ToxoxuMm  obpasoM CcJjenyeT [OOCTylaThb, KOT'Da  BH
cobupaeTeCchb BBMTM M3 B3auMMHOTO  (QOoHIA, TOJIBKO



Ternepb HSTO OTHOCUTCH K YCPEeIOHEeHMIO LEeHB OIpoIax
aKLUMM, a He K YCPeIHEHMI LeHB TMNOKyNnku. CkaxeM, BH
yxoomuTe Ha neHcumo ¢ 1000 axumm 3TOTO0 B3AMMHOTIO
boHma. Bel He 3HaeTe, IIPUIJIO BPEeMA BHXOOIUTH U3
boHIma wmIM HeT, I[IOBTOMY pellaeTe INpomaBaTh aKLUM B
TeyeHre 2 JeT (24 wmecdua), dYTOOB YCPEIHUTL LEeHY
BEIXOIA . Bor kak cJaengyeT »OEVWCTBOBATH. BozspmMuUuTE
obumee koJymuecTBO akuum (1000) wm pasmenmuTe MX Ha
KOJIMUECTBO [IepMOoIOoB, 3a KOTOpOoe XOTUTe BeMTU (24
Mecsdua) . Tak xkak 1000 / 24 = 41,67, To mnociaenywoume
24 wMecsdua Be OyneTe npomaBaThk 41,67 akuUMy KaXObM
Mecdl. TaxkuMm o00pasoM, BH IpodamIMTe CBOM aKLUMM 110
OoJiee BBICOKOM ILleHe, UYeM CpelHdasd LeHa 3a »3Tu 24
mMecsdla. KoHeuHO, HeT TapaHTMM, UYTO BB OpOIaiuTe UX
no ©OoJjiee BBICOKOM lleHe, uYeM CeTOOHSAMHSS, WM COBCEM
HeoOA3aTeJIbHO, UYTO BH OpOoJaIMTe akumMm 1o obojiee
BEICOKOM lleHe, ueM uepe3 24 wMecdua. Be #DoayuuTe
OoJiee BEICOKYI ILI€HYy, UYeM CpenOHsasd IlLieHa 23a I[Iepuon

BpEMEHU, KoTrma BEI yCcpenHseTech. Clile BaM
TapaHTUPOBaAHO. Te Xxe TIMIPUMHLMUIIEI MOXHO IIPUMMEHSTH K
TOPTOBOMY cueTy. B MMPOTUBOIIOJIOXHOCTE KOIOHOMY

pelmMTeJIEHOMY mary» B KakKoM—ToO TOUKeE B TeueHVe
BEIDPAQHHOTO OTpes3Ka BPEeMeHM BXOOMUTE Ha PHHOK II0
Jiyduey «cpenHey LeHe». [lpy OTCyTCTBUM MHOOpMALUM O
TOM, KakMM OyIOeT KPaTKOCPOUHOE M3MeHeHMe O0aJlaHCa
Ha CcdYyeTe, BaM Jydlle YyCpeOHATbCHA. He mnojaramrecsh
TOJILKO Ha CBOK BHIEPXKY UM MHTYUILMIO, MCIOJIbE3YyUTE
MeTOIEI M3MEPEHMA 3aBUCHMMOCTHM eXeMeCHAUYHBIX MBMEeHEeHUM
©aJjiaHCca TOPT'OBOM [IPOT'PaMMEL (cMm. TJIaBy 1).
[TonelITaMTEeChb IIOHATL, eCThb JIN BaBUCVIMOCTDb B
eXxeMeCSa4YHBX M3MeHeHMSax OajiaHca. Eciam 3aBUCUMOCTD
CylmecTBYyeT IIpM IJOOCTATOUHO BEICOKOM JOBEPUTEJIbLHOM

YPOBHE, UTOORL BEL MO T\JIN [IOJIHOCTBIO BOUTU B
OJIaTONPUATHOM TOUKe, Torjga Tak u nejgamre. OIOHAKO
ecyu HeT IOCTaTOUYHO BEICOKOM YBEPEHHOCTU

OTHOCUTEJIBLHO 3aBUCHMMOCTIM B eXeMeCHd4YHBEIX WM3MeEHEeHMAX
©aJjlaHCca, TOor'la ycCpeIHAWTeCb. TakuMM o0O0pas3oM, Yy Bac
OyoeT INpeMMyLleCTBO B aCUMITOTUYUECKOM CMbeIcje. To xe
BEPHO B CJlydyae CHATUA IOeHeI' CO cueTa. AHAJOI'MYHO
YyCPpeIOHeHUIO npun [IOKYIIKE (HerRaxHoO, TopIryerTe BEI
AKLUMAMM WJIM ToOBapaMu) CJenayeT IPUHSTb pPeleHue O
maTe Hadaljla yCpeOHeHMd, a TakKxXe O TOM, HAaCKOJBbKO



OOJITUM [IePpMOL BPEeMEeHM HeoOXOoIOMM nOJisa ycpeIOHeHud. B
TOT HOEHb, KOTI'Ja BE CcOOMpaeTeChb HadaThb YyCPeIHeHUe,
paznenmurTe 6OHajaHc cdyeTra Ha 100. 3T0 gmacT BaMm
CTOMMOCTBL «I axumm». Tenepb pas3zgenure 100 Ha
KOJIMUECTBO IEepMOnoOB, IO TPOMWECTBUM KOTOPEIX  BH
3aKOHUMTEe YycpenHeHue. CkaxeMm, BH XOTUTE CHSTH BCe
IOeHbITM CO CcueTa B TeueHue cjaenyioummx 20 Hemesb.
Pasmenme 100 nHa 20, BH #nojgyumre 5. IIo3TOMY BH
OymeTe CHMMATb CO CBOETO cuUeTa S «aKUMM» B HeIeJo.
YMHOXbTE BEeJIMUMHY, KOTOPYK BB BHUMCIMIM Kak 1
«aKuumo», Ha 5, UYTOOB 3HAThH, CKOJILKO JIeHeI' CHSTb C
TOPTOBOTO CUeTa B BTy Henejw. Tenepb BB IJOJIKHE
OTCJIeXMBATh, CKOJLKO <«aKLMM» Yy BacC oOCTaJjlochb. Tak
KakK BBl B34JIM O IOOJIEM Ha NPOUJIOM HemeJe, Y Bac
ocTasoce 95. Korma nomommeT BpeMda IOJS BTOPOTO
CHATMUS, pas3ienmTe 0OaJlaHC Ha BalmleM cueTe Ha 95 u
YMHOXbBTE Ha 5. O35TO @»macT BaM CTOMMOCTBL O «aKLUI»,
KOTOPHBIE BH «IIEPEBeIEeTe B HAJIMUHEIE» Ha D2TOM HeIeJe.
CrnenynTe 5BTOM CTpaTeruM, I[IOKa y BaC He 3akKoHYaTCHd
«axkumm» . TaxkuMm oOpaz30M, CpedHSd LeHa Opodaxmu OymerT
Jydue, dYeM I1lleHa B TIIPOM3BOJIBHOM TOUKEe B TeuUeHUE
sTux 20 HeznmeJb.

STOT TNPUHLMUI yCPeIHEeHMS  HacCTOJIbKO IIpPOCT, uTo
OCTaeTCcd TOJBbKO IOpaxaTbCd, I[IOUEeMy MaJio KTO eMy
cyenyer. A BCerma VCIIOJIE 3V 5TOT IIPUHLINII B
TOPI'OBJIE, OIOHAKO He BCTpedaJl HMKOI'O, KTO CJeJoBall
OBl MOeMy IIPpMMeEpPY. IIpMUMHa OpocTa. J9Ta IJOCTATOYHO
50bexTMBHAA KOHLUEeNUuMa TpebyeT OUMCLUMUIIJIMHEL M BPEMEHU
oJis npopaboTku, 17 rpu TOM TOUHO Te xe
cocTaBJgmxe He 00 X0 IOMMEL nJid MCIIOJIL30BaHUS
KOHLENUMM omnTmMajJbHoro f. ITlocoBeryuTrech C  IIXO
[IlyuMBakgaHOM. I[IOHATHE KOHLENUMM U I[IOBEPUTH B HUX —
TOJIBKO NoJimeJjia. CamMoe BaxHOe — CJIeOOoBaTh UM.

3akoOHI apKCHMHYyCa M CJlydYamHoe OinyxIOaHue

IapanTe HOT'OBOPMM O IPOUIPHIIAX, HO CHaudajla CKaxXeM
HECKOJIbKO CJIOB O [IEPBOM " BTOPOM 3aKOHax
ApPKCHHYCa. OTM TIPUMHLUIIEL OTHOCATCH K CJy4aMHOMY
OnlyXnaHuo. I[IoTOK TOproBeX P&L B HEKOTOPBIX CJydasax
MOXeT OBTb HEeCJYy4JaMHBM, XOTS OOBUHO OOJIBIIMHCTBO
[IOTOKOB TOPIT OBEIX npuoBLTIEN n YOBITKOB [IouTHM



CJIy4aMHEl, YTO MOXHO IIOIOTBEPIUTL CEPUMHEIM TECTOM U
KOB0bULMEeHTOM JIMHEMHOM KOPPeJIaunun . 3aKOHE
apKCMHyCa [pennojiarakmnT, dYTO BE 3apaHee 3HaerTe
CyMMY, KOTOPYI MOXHO BBMI'PATH WM OPOUIPATH, U
OONyCKaKnT, YTO CyMMa, KOTOPYK MOXHO BHUI'PATH,
pPaBHa CyMMe, KOTOPYI MOXHO NpOMI'paThb, M 3Ta CyMMa
MOCTOSAHHa. B HameM »OUMCKYCCUM MBI OONYCTMM, UTO
CyMMa, KOTOPYI BH MOXETe BHUIPATH MM IPOUITPATb, —
5TO 1 @moJulap 3a  KaxXaoyn UIPYy. 3akoHB apKCHMHYyCa
TaKXe OONyCKakonT, 4YTO y Bac ecTb 50% maHC BHEMI'PHIIA
n 50% maHC [OpPOMIPHIIA . TakuMm oOpasoM, 3aKOHH
apKCMHYyCa IpegnnojiarainT wurpy, IIOe MaTeMaTuueckKoe
oxmmaHue cocTapjageT 0. 3TM OPEennoJIOXeHMS OTHOCATCSH
K uI'paM, KOTOPBE 3HAUMTEJIBHO IIpolle, YeM TOPI'OBJIA.
OOHAKO TIEPBHM UM BTOPOM 3aKOHE aPKCHMHYCa B TOYHOCTU
OTHOCATCSH K TOJIBKO UYTO ONIMCaHHOM wurpe. KoHedHO,
HAaNpsaMyl OHM He TIPMMEHMMH K PeaJIbHOM TOPIroOBJIE, HO
oJiS HaATJAOHOCTM MBEL He OyIoeM pasjaudaTb UIpy U
TOPTOBJIN. IlpencrTapuM cebe OEeVCTBUTEJIBHO CJIydalHYI

[IOCJIEeOOBATEJIbBHOCTL, TakKyl, Kak OpOCOK MOHETE', TIe
MBI [OJIydaeM 1 eOMHM Iy, KOT'Ia BHEMIPEHIBAEM, U TepadeM
1 enmHMuy, KOTI'Ima HOpouIpeBaeM. Ecjam OB MB CTPROUIIMU
KpuByl OajiaHca 3a X umcijo OpPOCKOB, TO HAHOCUIIM O
TOUYKM C KoopamHaTtamu (X, Y), r1me X OpencTaBJIdeT
cobom HoOMep Opocka, a Y — Hauw OOWMM BBEMI'PHII WM
[IPOMUTPHII IIOCJIE 3TOI'O OpOCKa.

BBemeM MOHATUE MOJIOXUTEJILHOM obJiacTyv, KOoT'Ia KpUBas
OajlaHCa HaxOoIMTCS BeIIe OCHM X WMJIM Ha ocu X, ecJu
npenelnyumad Touka Obvula BeIEe X. TakuM Xe o00pas30M ME
onpemesiMM  oTpuiaTesIbHyrn — obJjlacThk, KoT'ma KpuBad
OajlaHCca HaxXoOMTCHd HMXe ocu X WM Ha ocu X, eciu
npensgylad TOUKAa OrvL1a HIIXEe X. JIJOTMUYHO
NPenrnoJIOXUTh, uTo obiee KOJIMUeCTBO TOUEeK B
MIOJIOKUTEJIBLHOM obOJjlacTy OyImeT NIPUMMEPHO pPaBHO obmeMy
KOJIMUECTBY TOUEK B OTpMLATeJIbHOM obJjiacTm. Ha camMom
mejile STO He Tak. Ecmim OpocuTh MoOoHeTy N pas, TO
BEPOSATHOCTD (Prob) OCylEeCTBJIEHUS K COOBITUM B
MMOJIOXKUTEJIBHOM O0OJIaCTM COCTABUT:

(2.13) Prob~1/(M+*K"0,5«(N-K)"0,5),

rae TU=3,141592654.



CMMBOJI ~ O3HadaeT, dYTo obe uYacTM CTPpEeMATCHaS K
pPaBeHCTBY B Ipeneje. B 3ToM ciydYae, TakK Kak

mwmm K, mam (N - K) crpemarca k OeCKOHEUYHOCTH,
obe JacTuU YPaBHEHUS OyoyT CTPEMUTHLCH K
PaBEHCTRBY .

TakuMm ob6pa3zoM, ecau OpocuThk MoHeTy 10 paz (N =
10), MBI DOJyUMM CJllefyllMe BEPOATHOCTM HAXOXIEHMUA B
[TOJIOXKUTEJIBHOM OOJIaCTu :

BepOHTHOCTb2

0,14795

0,1061

0,0796

0,0695

0,065

00,0637

0,065

0,0695

0,0796

0,1061
0 0,14795

R W 0o J o Ul i WDNE O

MOXHO OXMIOaTh IIONAaOaHMA B IIOJIOKMTEJIbHYK oOJjlacThk 5-
Tt u3 10-Tm OPOCKOB, HO D3STO HaMMeHee BEepPOATHEBIM
pesyabTaT!

Hambojsiee BEepPOATHBIM pPe3yJIbTaTOM OyIeT HaXOoXIeHUue
B IIOJIOXUTEJIBHOM 0oO0JlacTM IIpM BCexX OpocKax WM HU
npm OnHOM!

ST7oT nOpuMHUMI QOPMAJIbLHO  OIMCEBAEeTCHS B [IEPBOM
3aKOHE apKCHHYyCa, KOTOPHEM IJIACUT :

IOna ouxkcupoBanHoro A (0 < A < 1), xorma N
cTpeMmuTCcsa K OEeCKOHEUHOCTM, BpeMd, IIPOBEIeHHOE B
[IOJIOXUTEeJIbHOM ob6jsactu (T.e., xorma K / N < A),
OymoeT onpenesyidTbCd CJenyoiyM obpasoM:

(2.14) Prob {(K /N) < A} =2 /T ARC SIN (A~ 0,5),
rme T = 3,141592654;
N = xoanMuecTBO OPOCKOB;

K = xoimuecTBO OPOCKOB B IOJIOXMUTEJIBHOM OOGJACTMU.



Haxe mnpm N = 20 BB [IOJyUMTE OUYEHb Xopolee
NPpUOJIMXEeHMEe OJIS BEPOSTHOCTU.

YpaBHeHUE (2.14), TO eCThb [IEP BB 3aKOH
apKCHMHyCa, T OBOPMT HaMm, dYTO C BepodaTrHocTeri 0,1
KpmBad ©OajlaHca cdyeTra nposemetr 99,4% BpeMeHUM B
OOHOM o06OJjilacTM (MIOJIOXUTEJIBHOM MM oTpuuarTesibHoum) . C
BepoaTHOoCThi 0,2 KpmBasg OajlaHca OyImeT HaAxXOOUTLCH B
TOoM Xxe objgactu 97,6% BpemeHu. C BepogaTHOCTb 0,5
KpubBad ©OajlaHCa cYeTa [OpoBeleT B OOHOM oOOJjlacTu
bosiee 85,35% BpeMeHM. HacToOJNbBKO YyIOpsaMa KpuBasd
OaJjlaHCa MNPOCTOM MOHEeTKMU!

CylmecTByeT TakXe BTOPOM 3aKOH AapKCHMHYyCa, KOTOPHIM
OCHOBAH Ha YPaBHEHUU (2.14) u maetT Te Xxe
BEPOSTHOCTHM, UYTO U IEPBBEM SBaKOH apkKCHMHYyCa, HO
npMMeHsgeTCcd K  OpyroMy  Clydaln, MaKCUMyMy WM
MMHVMYMY KpMBOM ©OajJlaHCa. BTOpOM 3akKOH apkKCHMHYyCa
TJlaCUT, UYTO MaKCcuMaJibHasa (MJIM MMHMMAJIbHAasS) TOoukKa
KPpMBOM OaJlaHCa BepoOATHee BcCero OyneT NpM HadaJIbHOM
I  KOHEeYHOM Opockax, yeM B CepeIuHe  UIPH.
PacnpeneneHue OyneT TaKMM Xe, Kak M B CJydae Co
BpPEeMeHeM, IIPOBEIeHHBEM B OOHOM objacTu!

Ecim BH ©OpocaeTre MoHeTy N pas, BepOSaTHOCTH
OOCTUXEHMS MaKcumMyMma (MaIM MMHUMMyMa) B Touke K Ha
KPMBOM bajiaHca TaKXe ONMCEIBAETCH YPaBHEHMEM
(2.13) :

(2.13) Prob ~ 1/(L*K ~ 0,5* (N-K) * 0,5),
rme TU=3,141592654.
TakuMm ob6pazoM, ecam OpocuThb MoHeTy 10 paz (N =

10), MBI 0OOJIydMM CJenOyplMe BeEPOATHOCTM MaKCUMyMa
(mmm MmHMMyMa) npu K Opockax:

K BepoaTH
OCTb

O 0,14795
1 0,1061
2 0,0796
3 0,06095
4 0,065

5 0,037



6 0,065
7 0,0695
8 0,0796
9 0,1061
10 0,14795

BTOopoM 3akOH apkKCHMHYyCa TOBOPUT O TOM, UTO MaKCUMyM
(MM MMHUMMYM) BEPOSATHEE BCero OymeT pdamoM C
KPpaMHMMM TOUKaMM KpuUBOM OajlaHCa.

BpeMsi, NpoOBeAeHHOEe B MNIpOMUIpHIIE

BcrioMHMTEe TI[epBOHAUYAJIbHEIE I[IPENNOJIOKEHMSA B 3aKOHAaX
apKCMHyCa. 3akKOHH apKCcuHyca ponyckawonT 50% maHC
BeMTpeIIa ¥ 50% maHC nOpourpsla. bojee TOro, OHU
IONyCKaklT, YTO BH BHUIPHBAETE WM [OIPOUIPHBAETE
OOVMHAKOBEIE CYMMEl, a IIOTOK CHEJIOK CJlydaeH. TopIroBJiA
ABJISETCH 3HAUUTEJIBHO 0OoJiee CJOXHOM wurpom. Takum
obpasoM, B UMCTOM BHMIE  3aKOHBl AapPKCHUHYyCa  He
IPMMEHVMEL K TOPITOBJIE€. 3aKOHH AapPKCHMHYCa BEPHH IIPpU
HyJIEBOM apudMEeTMUEeCKOM MaTeMaTUMUYeCKOM OXUIOAHUN.
TaxkuMm o6OpasoM, COIJIACHO IIepBOMY 3aKOHY, ME MOXEM
MHTEPIPETUPOBATEL [NPOLEHT BpPEeMeHM, IIPOBEIEHHOTO C
JIIOOOM CTOPOHBL HYJIEBOWM JIMHMM, KaK IIPOLEHT BPEMEHU C
Jrooonm CTOPOHEH apudMeTMYEeCKOT'O MaTEMATUUECKOTO
OXynaHudga. Tak xe oDOCTOUT IOeJiO M CO BTOPBIM 3aKOHOM,
Toe BMEeCTO TOTI'O, UYTOOH MCKaTb aOCOJIOTHEM MaKCUMyM
M MMHMMYM, MBl TIOMIIEM MaAKCMMyM BHIIE MaTEMATUUECKOTO
OXMIOAHMA UM  MMHMMYM  HUXE ero. MMHVMMYM  HMXE
MaTeMaTUUECKOTO OXMIAHMA MOXeT OBTb ©OoJiblle, UeM
MakKCMMyM BBIIE HEIO, €eCJM MUHMMyM OB [O3JHEe, U

apmubmMeTmyecKoe MaTeMaTudeckoe OXMIaHMe OBLIIO
[IOBHIIAKWENCSH  JIMHUEN (kaxk B TOPITOBJIE) , a He
TOPMBOHTAJIBHOM JIMHMENM Ha HYJIEBOM YpoOBHe. TakuMm
obpasoM, MBI MOXEM CUMTaThb, 4YTO oflWasa muiesa SBaKOHOB
APKCMHYyCa IpMMEHMMa K Toprorje. OOgHakO BMECTO

TOPUBOHTAJIBHOM JIMHMM Ha HYJIEBOM YPOBHEe CJjlefnyeT
HAUYEPTUTL JIMHMIO, HAIPABJIEHHYK BBEpPX CO CKOPOCTBI
apudMeTMUEeCKOM CpemHel TOpITOoBJM (ecIuM TOoproBJIA
BeIleTCda I[IOCTOSAHHBEIM KOJIMUECTBOM KOHTPAKTOB) . Eciu



MBI
VCIIOJIb3YEM TOPTOBJIK (QUKCUPOBAHHOM »OOJIEV, TO JIMHUS
OyIoeT HalpabBJieHa BBEPX, CTaAHOBACH Oo0Jiee KPYyTOM CO
CKOPOCTBI CpenHero TeOMETPUUECKOTO. MBI  MOXeM
VHTEPIPETUPOBATE IIE€PBEM SBaKOH apKCUHYyCa CJeOyolyM
obpas3OM: Halla CcucTeMa OyIoeT HaxXoOUTbCHd C OIOHOM
CTOPOHBl JIMHMM MaTEeMaTUUYECKOTO OXMIOaHMA OoJbliee
UyMCJIO CIHOEeJIOK, YeM C IOPYyI'OM CTOPOHEl 2TOM JIMHUM. B
OTHOIWEHMM BTOPOI'O 3aKOHa apkKCHMHyCa MOXHO CKasaThb,
yTOo MaKCHMMaJlbHEIE OTKJIOHEHUS oT JIVHUU
MaTeMaTUUECKOTO OXMIAHMS (BHIIE WMIM HMXe ee) OyayT
yame BCTpeYaTbCd P4AIOM C HadaJIbHOM WM KOHEUHOU
TOUKOM KpMBOM OajlaHCa M pexe B cepenmHe. OTMETUM
elle OIOHY XapaKTepMCTUMKY, KOTOpasd OUYeHb BaxXHa IIpu
TOPTOBJIE C  ONTMMAJIbHEIM . STa XapakKkTepucTHUkKa
KacaeTcsd BpPeMeHM, KOTOpOe€ BH IPOBOIUTE MEXOY IBYMHA
nukaMmy  ©BajiaHca. Ecam BH  TOpI'yeTe Ha YypPOBHe
onTmMaJsibHOro £ (B OOHOM PEHOYHOM CHUCTEME WU
nopTohesem PBIHOUHEIX cucrTeMm) , nepmon cCaMoT 0

OJINTEJIBHOTO [IPOMTPHIIA (He 00g3aTeJIbHO
HaMbOOoJIbWEeT'0) MOXeT COCTaBUThL OT 35 mo 55% BpemMeHHN,
Ha I[OPOTHXEHMM KOTOPOI'O BemeTcda TOPIOBJIA. Clie!
CopaBeljMBO HE3aBUCUMMO OT TOI'O, KAKOM BPEMEHHOU
nepmuon BE paccMaTpuBaeTe! (BpemMsa 31echk MBMepSaeTCcd
B CIOeJikax) .

STO NpaBMJIO He XecTkoe. Ckopee, D5BDTO BO3MOXHOE
[IPOABJIEHME CYTM BaKOHOB apKCHMHYyCa B pPeaJibHOMU
XM3HU .

HaHHBIM I[IPMHLUII CIpaBenjiMB He3aBUCKMMO OT TOTIO,
HAaCKOJIbKO IOJIMHHBIM MJIM KOPOTKUM IIE€PUMON BPEMEHM BEH
paccMaTpueaeTe. Mel MOXEM HaxOIOUTbCH B [IPOUI'PHILE
npmbamsmuTesbHO OoT 35 mo 55% BpeMeHM 3a BeChb IIepuon
PaboTE TOPTOBOM NPOTPAaMMEI! OTO BEPHO HE3aBUCKUMO OT
TOTO, MCIOJb3yEeM MBI OIHY PBHOUHYK CUCTEMY WJIU
noprdesib. IloaToMy Hazno OBITh TIT'OTOBBIMM K II€pPMOIAM
npourpra 35-55% BpeMeHM TOPIOBOM MNPOTPaMME, TOT'Ia
MBI CMOXEM IICUXOJIOTMUYECKM IOOTOTOBUTHLCH K TOPI'OBJIE
B OTU NEPUOINH.

CobupaeTech JiM BHE YIPaABJATH UbMM—-TO CUETOM, OTIATh
OeHbI'YM B YIPAaBJIEHME WJIM TOpPI'OBaTb CO  CBOETO
COOCTBEHHOT'O CuUeTa, BBl IOJDKHEL IIOMHUTB O 3akKOHax



APKCMHYyCa M 23HaTb, UYTO MOXET I[IPOM30OUTU C KPUBOM
OajlaHca, a TaKxXe TIOMHMTL npaBmyo 35-55%. Takum
obpasouy, BeI OynmeTe TIT'OTOBH K TOMY, UYTO MOXET

[IPOUBOUTHU B Oy OyleM. Mel  goCTaToOYHO IogpobHO
UBYUMIIM — SMIMPUYECKMEe  [HOOXOIEI. Kpome  TOIO, MEI
obCyouiimn MHOI'ME XapaKTEepPUCTUKI TOPI'OBJIU

OUMKCHUPOBAHHOM IHOOJIEV M Y3HaJIXM HEKOTOPEE I[IOJIE3HEIE
METOIRI, KOTOPEBE OYyIYyT MCIOJIBE30BATHECS B JaJIbLHEMIIEM.
Mer  yBHMOesiu, yTO [IpM  TOPI'OBJIE HaA  ONTHUMAJIbHEIX
YPOBHAX CJeOyeT OXuIaThk He TOJBKO S3HAUMUTEJIbHEIX
nageHmuy 6HajsiaHca cyeTa, HO M OJIUMTEJIBHOI'O [Hepuona
BpeMeHH, HeobXogmuMoIro  OJIs TOI'O, yTOOE ~ CHOBA
3apaboraTks NPOUT'PAHHEE HOEHBIM. B Ccaegywomey IJaBe
MBI [TOT'OBOPMM O HapaMeTPpMUECKMX MMOAXOHAax.

T'nasa 3
[lapaMeTpuueckoe onrmManbHoe f mpm HoOpMaNIBEHOM

pacnpeneneHun

Teneps, Korma MEI B3aKOHYMUIIM paccMoTpeHme
SMIONPHUYUECKUX MEeTOIOB, a TaKXxe XapaKTepuCTUK
TOPI'OBJIN OUKCUPOBAHHOMU oJien, MEI UBYUUM

rnapaMeTpmuyecKmMe METONE. STU MEeTOIE OTJIMYAKTCS OT
SMITNPUYIE CKIIUX TeM, yTo B HIX He HCIIOJIBBYyeTCA
rnponuiass MCTOpMsS B KayeCcTBE JHAaHHEIX, C KOTOPEIMMI
npunercs paborars. Mer npocTo HabsmwmaeM 134 IMIPOIION
uCTOpMEN IOJis COBIOAaHMsS MAaTeMaTHUUYEeCKOI'O  OINMCAaHMS
pacrnpenejieHmsd HUCTOPHUYECKUX IOAaHHEIX . Clije)
MaTeMaTUYECKOE OINMCAHME OCHOBBBAETCS Ha TOM, UTO
IpoM30nUIO B MIPOIUIOM, a TAakKxe Ha TOM, UYTO, KAakK MEl
OXmMImaeMm, MHnNpomzoumeT B OynymeMmM. B HapaMeTprnyecCKux
MeTogax MBI mMmeeM eJIro C STVMIT ©MaTeMaTrue CKIMMIM
OInMCaHUsIMU, a He C caMory  I[Opouuioy  HMCTOPHUENM.

MaTemMmaTmnyeckme onMcaHmsda, MCIIOJIBE3YEMEIE B
rnapaMeTpmuye CKUx mMeTomax, Ha3EIBAKnTCHA
pacrnpeneyeHusaMy  BEPOSITHOCTM. UYTOOE MCHOJIE30BATH

rnapaMeTpmuyecKmMe MEeTOMbl, MEl IJOJIXKHBEI CHavajla MU3YUUTh
pacnpeneyie s BEPOSATHOCTM. 3aTeM Mel IIeEpPENIEeM K
M3YYEHMUIO OUEHB BaxHOI'O TUIIa pacnopenejeHus,
HOPMAJILHOI'O pacnpenejieHus. Mel ys3HaeM, KAakK HauTu



OHTMM&ZJYE:HO@/M ero MHoOOYHEIE IIPOAYKTHE IIPpM HOPMAJIEHOM
pacrnpeneaeHun .

OCHOBEH pacHnpejfelyieHuyl BepPOSITHOCTHU

[lpencTaebTe cebe, UTO BH HAXOOMTECH Ha MINOIPOME U
BeJjeTe 3alMCb MEeCT, Ha KOTOPHX JiowalIuM O(OUMHMUIIMPYIOT B
zaberax. Bl  3anmceBaeTe, Kakad Jiomanb IIpuijia
IepBOM, Kakasa BTOpPOM M TakK Jgajiee OJ4d KaxIgoro
3abera. YUMTHBAKTCA TOJBKO IE€PBHE »OECATb MeCT.
Ecam Jiomans npuiia I[IOCJEe IOecdaToM, TO BB 3aluieTe
ee Ha @»mecdaToe MecTo. UYepes HEeCKOJIbKO IHEM BH
cobeperTe IOCTATOUYHOE KOJIMYECTBO MHbOOpPMaLMM 17
YBUIOUTE pacnpenejieHre QUMHMIIHBEIX MEeCT IJIS KaXIou
jJomanu. Ternepb BH MOXeTe B34AThb IIOJIYyUEHHEBEIE IaHHBE U
HaHeCcTu Ha Tpadbuk. [0 TOPMIOHTAJBHOM OCHU OyOyT
oTMedYaTbCsa MeCTa, Ha KOTOPHEX Jiowanb OQUHMIMPpOBAJA,
cJleBa Ha ocu OyIeT HamuxyIuee wMecTo (mecgaroe), a

crpaBa Haujyudluee (nepepoe). Ha BepTMKAaJIBHOM OCUM MEL
oyneM OTMEeuUaTh, CKOJIBKO ras DeroBad Jomanb
buHMIMpPOoORBaa B [Io3mLUM, OTMEUEeHHOM Ha

TOPUB3OHTAJIBHOM OCM. Bel yBMOMTE, UYTO I[IOCTPOEHHAad
KpuBasa OyIoeT MMeThb KOJIOKOJIOOOpa3HYyKn QopMy.
[Tpm TaKOM CLeHapun eCcTb IecsaThb BO3MOXHBIX

OUMHMIIHEIX ~ MECT oJId  Kaxnooro zabera. Mer Oynoewm
TOBOPUTL, UYTO B D3TOM PpPaclIpeleJIeHUM — IOeCATb SYeeK
(bins). IlocMOoTpMM, UYTO I[IPOMBOMOET, ECJIM BMECTO

necaTr Mbel OyIOeM MCIOJIb30BaTh [IATH dUeek. Ileprad
gueyka OyneT 1nojsa OepBOI'O M BTOPOI'O MecTa, BTopasd
gdeyka IOJ8 TPpeTbero M UYeTBepToro MecTa U Tak
najee. Kak 3TO 0OTpasmMTCHd Ha pesyabTarax?
Vlcnonnp30BaHMe MEeHBUIEeI'O KOJIMUeCTBa SdYeeK IIPpM TOM
xe Habope IIaHHBIX B pesyJibTare aJio OBl
pacrnpenesieHre BEepOATHOCTM C TEeM Xe OpodmieM, YUTO U
npm OOJIBLIOM KOJIMUYeCcTBe dueek. To ecTb TrpadmrueckKu

OHU OBl  BHIIJIAOEJIU [IPVIMEPHO OOVHAKORBO. OnHakKo
MCIIOJIb30BAaHME MEHbUEeTI'O KOJMUeCTBa S4YeeK YyMeHblaeT
MHOQOPMAaLMOHHOE comepxaHue pacnpenesiesnsd, 121

HaoBOOopOT, MCIOJIb30BAHME OOJIbUIEeTO KOJIMYecTBa d4Yeek
[IOoBHIIAET MHOOPMALMOHHOE COIEPXaHMe paclpenejieHud.
Ecau BMeCcTO OMHMIIHBIX [HO3MLIMM JioWlaey B KaXIOM
3abere MbBl OyIoeM 3alMcCHBATL BpeMs, 3a KOTopoe



npobexasa jomansb, OKPYIJIEHHOE bife OJvKanen
CEeKYHIEl, TO IIOJIyUMM He »OecdThb d4eek, a O0oJjbue, u,
TaKUM obpasoy, MHOOPMALMOHHOE comepxaHue
pacrnpenesyieHrsa yBEeJIMUUTCH.

Ecam ObBl MBI 3anImMcajiM TOUYHOe BpeMd ©O¢(uHMIIa, a He
OKPYIJIEHHOE 0O CEeKYHI, TO MOIJIM OBl TIIOCTPOUTH
HENPEPEIBHOE pacrnpenejyieHueE . [Toun HEeIPEPBIBHOM
pacrnpenesieHuM HeT gueek. [lpencraBbTe HENPEPBBHOE
pacrnpenesyieHre Kak cepuin OeCKOHEUHO MaJlbiX dUeek

(cMm. PUCYHOK 3-1). HenpeprelBHOE pacnpenesyieHme
oOTJIiNMuaeTCHA oT AVMCKPeTHOI O, KoTOpOe ABJIdeTCHd
SUYEMCTBEIM  pPaclpenejieHUeEM. Xor4 co3IaHue ayeex

yMeHbllaeT MHOOPMALIMOHHOE COIepXaHMe paclhpelelieHUd,
B pPeaJIbHOM XM3HM BTO EOMHCTBEHHO BO3MOXHBIM I[IOOXOI
g o6paboTKM SYEeMCTHIX IOaHHBEIX, I[IOBTOMY Ha IIpPpakKTUKe
NPUXOIUTCSH XEePTBOBATb UYaCTb MHOOPMaLMM, COXPaHad
npmM o5TOoM HOpodmib pacnpenejieHuda. JV HaKoOHell, BH
INOJDKHEL [IOHMMAaTb, UYTO MOXHO B34Tb  HEIIPEPHBHOE
pacnpenejyieHue U CHOeJlaThb €TI0 IOUCKPETHBIM [IYyTeM
CO3IaHUA g4eexk, HO HEBO3MOXHO OVICKPETHOE
pacrnpenejyieHue NepenejylaTb B HEIPEpPBBHOE.

Korma MBI ¥MMeeM JeJlO0 C TOPTOBBIMM [NPUOBJIAMU U
yOBITKaMM, TO UYalle BCeTrOo pacCMaTpMBaeM HENPEPBIBHOE

pacnpenejyieHme . Conenka MOXe T VMEThb MHOXECTBO
MCXOOOB (xoTa MEI MOXEM OKPYTJIUTH LI€HBI o
OmKkaymero ueHTa) . g Toro 4uTobe paboTaThk C

TaKMM paclpenejieHreM, noTpedbyercda pas0uThb OaHHEBEE
Ha sgueuky, HanpuMmep ummpuHoM 100 mosmapor. Takoe
pacrnpenesieHue VIMEJIO OBl  OTIOEJILHYI A4enKy  OJ4d
CIeJIoK, NpMOBIIM  KOTOPHBEIX  OKazajamcb Hmxe 99,99
noJuiapa, IOpyryl dderky g ciaejsok oT 100 mo 199, 99
nojulapa M Tak pgajee. Illpm TakoM Hnonxome OynerT
onpenejyieHHad rorepda MHbopMaLuum, HO npoomib
pacrnpenejyieHMsa  TOPI'OBHIX NpuUOBUIEeM U yOBITKOB  He
M3MEHUTCH.



Pucynox 3-1 HernpeprBHOE pacnpernejyieHue SBJISETCS
cepmerr 6EeCKOHEUHO MAaJIEIX S4YEEK.

BenmuunHel, ONMCHBaKIME pacnpenelyieHus

MHOTME M3 BaC HaBEPHsKa 23HAKOMBI CO CPeIHWM, WU,
eCJIn TOBOPUTH TOUHEEe, CPEenHVM  apupMeTmye CKUM
(arithmetic mean). 3TO TNOPOCTO CyMMa 3HA4YeHUMN,
COOTBETCTBYKIIMX TOUKAM PaclpenejyieHus, IOeJieHHas Ha
KOJIMUECTBO TOUEK IaHHEIX :

N
G0y A=(D, X)/N,
i=1
roe A = cpenHee apudMeTHMUECKOEe;
X. = B3HaUeHMe, COOTBEeTCTByKIEee TOoUYKe 1;
N = ofumee UMCJIO TOUEK MOaHHHX B paclOpenesieHUM.
CpenHee apubmMeTMUECKOE ABJIIETCH CaMbIM

PacIpOCTPaHEeHHEIM M3 Habopa BeJIMUMH, OLEHMBAIIMX
pacnojioxeHme (location) WM LEHTPAJJBHYK TEHIOEHIIMO
(central tendency) TeJla  OAaHHEIX paclpelnesyieHusd.
OmHakKO BH IOOJIDKHBEI 3HAThb, UTO CpenHee apupMeTmyeckoe
ABJIS€TCHA HEe  eIMHCTBEHHBIM HOOCTYIIHEIM M3MEepeHMEM
ueHTpaanoﬁ TeHIOSCHLIVMM, VM 3a4aCTYI He CaMbIM JIYy4YlIVM .
CpenHee apudMeTMyecKoe OOBUHO OKas3BBaeTCHd IIJIOXUM
BHIOOPOM, KOT'IDa paclpemesyieHMe MMeeT MNIMPOKMEe XBOCTH

(tails® ). Eciau npu MCCIemOBaHMM PaclOpelesieHUs C
OUeHb WMPOKMMM XBOCTaMM BBl CJIydaVHBEM OOpasoMm



OymeTe BHOMPATHE TOUKM IOAHHEIX IJId pacueTa CpenHero,
TO, IIpomejlaB DBTO HECKOJIBKO pa3 I[nomp4dn, YyBUIUTE,
4yTo cpenHue apubmMeTIyeCcKue, [1OJTyUYEHHEIE TaKUM
crnocoboM, BaMeTHO OTJMYaKnTcda Opyr oT »mpyra. Eme
OOHOM BaXHOM BEJIMUMHOM, OIpelesidllel pacIlOoJIOXeHMe
pacrnpeneyieHus, SgBJSeTCcsa MegmaHa (median). MenuaHa
ONMCEIBAET cpenHee 3HaA4YeHue, KoTnna IIaHHEIE
PACIIOJIOXEHEL I10 I[NOPAOKY B COOTBETCTBMM C  UX
BEeNIMUMHOM . MemnmaHa JOeJIUT paclpeneljieHrMe BEepPOSTHOCTU
Ha IBe IIOJIOBMHBEL TakKuM o0O0pa30M, UYTO IJIoWAanb [I01
KPMBOM OHOHOM I[IOJIOBMHEI paBHa ILJoWanu I[I0J KPpUBOM
OPYyT'OM IIOJIOBMHEI. B HEKOTOPBIX CJydYasax MeIOMaHa Jiydle
3amaeT LLEHTPaJIbHYIO TEeHIEHLMIO, ueMm cpenHee
apubmMeTyecKoe. B OTJIMUME oT CpenHero
apubMeTMU4eCcKOT'O0 MeaMaHa He MCKaxaeTcsd KpaWHMMU
CJIy4aVHEIMM 3HadeHuUdaMM. bBojiee TOro, MeOMaHy MOXHO
paccumMTaTh Jaxe OJid paclopenesieHusa, B KOTOPOM BcCe
3HAUEHUHA BHIIE 3amaHHOU AYEeUKU [1ornanamnT B
ONIpeleJIeHHY S4YeVKy. [IpuMepoM TaKOT'O paclnpenesieHud
ABJIAETCHA PACCMOTPEHHBM Bhlle 3aber Jiomaneu. Jiobdoe
buHMIIHOE MeCTO IOCJie »OeCAaTOoro  3alMCEBAeTCd B
mecaTroe MecTo. MemmaHa WMPOKO MCIOJNb3yeTCcd B BKOpPO
[lepenmucm  CIA. TpeTbey  BEJIMUMHON, onpenesiapuen
LEeHTPaJIbHYK TEeHIEHLM, ABJIAeTCHa MoIOa (mode) —
HamboJIee YacTO [NOBTOpAKIEeecsa COOBTHE (MM SBHAUeHUEe

IaHHBEIX) . Moma — DTO IMK KPUBOM paclpenejieHuda. B
HEKOTOPEIX paclpenesyieHrax HeT MOIE, a MHOI'Ia eCThb
Oojlee uyWeM oOnHa Moma. Kaxk m MenmaHa, Mooa B

HEKOTOPHBIX CJlydYasax MOXeT Jiydlle BCeI'O OIMCEBATH
LUEeHTPAaJIbHYK TeHIOEeHUMKn. MoIa HMKak He 3aBUCUT OT
KpaMHUX CJIy4YaMVHBEIX 3HAUEeHMM, UM €€ MOXHO pacCcuuTaThb
OBICTpEee, UeM CpelHee apubdMeTMdecKoe MM MeOMaHy.
Mel yBMOENIM, UTO MeIOMaHa IOeJIUT paclhpenejieHre Ha IOBe
paBHBIE YacTM. TakMMmM Xe o00pasoM paclhnpenejyieHre MOXHO
pas3nesinuThb TpeMa  KBapTHUIIEMMI (quartiles), UTOOR
[IOJIYUYUTH yeTHpe obJjlacTM  PAaBHOTO  pas3Mepa WIu
BEPOSTHOCTHU, WM IOEeBATbLI fgermasamMmy (deciles), YTOOH
IOJIy4UThb HOEeCATb 0oO0JjlacTel pPaBHOTO pasMepa WIu
BEPOSTHOCTHU, mnn 99  nepraeHTuiISaMM (percentiles)
(urober moayuuThk 100 ob6jacTer pPaBHOTO pasMepa WInu
BepodaTHOCTM), 5S50-M NEepUeHTUJIb ABJISE€TCHS MEeOMaHOM u
BMecTe C 25-M M 7/5-M TI[epUeHTUMISIMM IOaeT HaM



KBApPTUIIN . n HaKOHel, ele OIMH TepMMH, C KOTOPEIM BEI

IOOJIXKHBI [MO3HAKOMUTHLCS, — DTO KBaAHTWIIB (quantile).
KBaHTUIIB — 3TO HEKOTOpoe umcjyio N-1, KOTOopoe IOejyiuT
ofOlwee 1oJile IOaHHBEIX Ha N paeBHBIX uYacTey. Temnepsb
BEPHEMCH K CpelHeEMY . Me1 obCcyouan cpenHee
apupmMeTmyeckoe, KOTOpoOe n3MepsaeT LEeHTPaJIbHYIO
TEHIEHLMI  paclpelesieHusd. EcTb u npyrue BUIEL

cCpenHMnxXx, OHNM peXxe BCTpedawnTCd, HO B OlIpeleJIEHHEBEIX
ClIy4daAdaxXx TaKXe MOT'YyT OKa3aTbCH4d InpenriouyrTmreJIbHEeeEe.

OmHO n3 HMUX  —  3TO cpenHee TreoMeTpudecKoe
(geometric mean), pacdyeT KOTOPOTO HaH B IIepBOU
TJaBe. CpenlHee TeOoMeTpMUEeCKOe  ABJIAETCH  KOPHEM
CTEelNeHU N ns3 NPOM3BENEHUA 3HaAUYEeHU!,

COOTBETCTBYIMX TOUKaAM pacllpeleJIEHNA.

N
6o c=dIx~asm,

TIe G = cpemHee TeoMeTpUUYecKoe;
X = 3HaueHue, COOTBETCTBYyKIEE TOUkKe 1i;
N = ofumee UMCJIO TOUEK IOaHHEIX B pPaclhpelelieHUM.

CpenmHee TIeOMeTpMUECKOe He MOoXeT OBTh pacCuMTaHo,
ecJqiM XOoT4a OBl OIoIHa W3 II€epeEMEHHBX MEHbIIE WVJIM PaBHA
HYJIO.

Mel  3HaewM, uTo apupMeTMUeCcKoe - MaTeMaTUuuecKoe

OXMIOaHMUE ABJIgeTCcHd CpeIHUM apubdMe THMUE CKMM
pes3yJibTaTOM KaXIOoOM UIPE (Ha OCHOBe 1 eIOMHMIIH)
MMHYC pas3Mep CTaBKU. TakuM xXe  obpasoM MOXHO
ckKasaTh, uTo TeoMeTpudecKoe MaTeMaTUudeckKoe
OXMIOaHMe aBJigeTcsd CpeIHMM TeoOMEeTPUUECKMM

pes3yJibTaTOM KaXIOoM UI'PE (Ha OCHOBe 1 eIOMHMIIH)
MMHYC pasMep CTaBKU.

Eme OOHVIM  BUIOM  CpPEeOHEeTO ABJIAETCHA cpenHee
T"apMOHMYECKOE (harmonic mean) . 3T0 obpaTHOE
3HaUeHMre OT CpenHero OOpAaTHEX 3HAUEHMM  TOUeK
IIaHHBIX .

N
(3.03) 1/H=1/N21/Xi,
i=1

roe H = cpenHee TapMOHMUECKOE;

X = BHaueHMe, COOTBETCTByKHIEe TOouke 1;



N = ofumee UMCJIO TOUEK JIaHHBIX B pPaClIpeleJIeHUN.

[locnenHen BEJIMUMHOMN, onpenesiaruen LEHTPAJIbHYIO
TEHIEHLUIO, ABJISETCSH cpenHee KBaApaTHUYEeCKOe
(quadratic mean), WU CpeIHEKBaAIpPATHUUYECKMUM KOPEHB
(root mean square).

N
(3.04)  R"2=1/NDX.X"2,

i=1

roe R = cpenHekBaIpaTUUYECKUM KOPEHLb;
X = 3HadueHMUe, COOTBETCTBYyKIlee TOUKEe 1;
N = ofmee UMCJIO TOUEK IAaHHHEIX B paclpenesIieHUN.

BeEl IOOJIXHBEI 3HATh, UYTO CpenHee apubMmMeTmueckoe (A)
BCcerga OoJiblle MM PABHO CpelHeMy I'e€OMETPUUECKOMY
(G), a cpemHee TeoMeTpUUECKOe Bcerjga OoJiblle WIu
PaBHO CcpeImHeMy I'apMoHudeckomy (H) :

(3.05) H<=G<=A,
raoc H= CpE€OHEE TapMOHHYCCKOC,
G = CcpenHee T'eOMeTpPUUECKOE;
A = cpenHee apudMeTHUECKOE.

MoMeHTH pacnpemeyeHusi

JeHTpaJsibHOE 3HaUeHue, NIV PaCIIOJIOXEHME
pacnpenesieHnda, — IIepBoe, UYTO HANO 3HATb O TIpYyIIe
naHHBIX . Cllemgywolas BeJIMYMHA, KOTOopad IIpelcTaBlidgeT
MHTEepeCc, — DBSTO WM3MEeHUMBOCTBL IOaHHBIX, WIM «UMPMHAE»
OTHOCUTEJIbHO LEeHTPAaJIbHOT'O 3HadeHud. Mel Ha30BeM
3HaUeHMe LEeHTPpaJIbHOM TEeHIOEHUUM [IEPBEM MOMEHTOM
pacnpenejyieHns . /I3MEHUMBOCTb TOUEK A HHBIX
OTHOCUTEJIbHO LLeHTPaJIbHOM TEeHOSHLUN Ha3EBaeTCHd
BTOPBEM  MOMEHTOM  paclpenesieHNd. CilenoBaTeJyibHO,
BTOPOM MOMEHT n3MepsgaeT paszbpoc pacrnpenejyieHnsA
OTHOCUTEJIBHO IIePBOI'O MOMEHTA.

Kak m B cCcly4Yae C LEeHTpaJIbHOM  TeHIeHLUUel,
cCymecTByeT MHOI'O CIOCODOOB UM3MepeHua pas3bpoca.
Ilajilee MBI paccMOTpMM CeMb M3 HMX, HauMHasa C
HalVMEeHee PacCIpPOCTPaHEHHEX BapMaHTOB M 3akaHUYMBaLd
CaMbBIMM PAaCIPOCTPAHEHHEIMU .

IlmpoTa (range) pacnpenejyieHusa  —  3TO [IPOCTO



PasHOCTL MeXOy CaMbM BBICOKMM M CaMbBIM  HU3KUM
3HaAUEeHMEM pachnpenesieHud. TakuM xXe o00pa30M IMpoTa
nepueHTmia 10-90 gaBageTcd pasHOCTBID Mexny 90-m u
10-m ToukaMmM. O3STM I[IepBEHE IOBE BEJIMUMHEL MW3MEPSIT
pasbpoc no kpamHuMM ToukKaM. OcCTaJibHBEIE [ATb M3MEPAKT
OTKJIOHEHME OT LEHTPAJIbHOM TeHOeHUUM (T.e. MU3MepPSdiT
[IOJIOBMHY pa3zbpoca) .

CeMu-MHTEPKBAPTUIBHAS mMpoTa (sem—-interquartile

range), NI KBAapTaJbHOE OTKJIOHEHME (quartile
deviation), paBHa IOJIOBMHE PACCTOSHMUS MeXIOy I1€PBEM
M TPEeTbMM KBapTWUIaAMM (25-m u 75-¥ nepueHTUIM) . B

oTaIMYMe OT WUPOTH nepueHTtussa 10-90, =smecp mwmpoTa
IOeJamTcsa Ha IBa.

[TomtynmpmHa (half-width) ABJISETCH HamboJiee
PacnpoOCTPaHEeHHEM criocotom M3MEPEeHNI paszbpoca.
CHauaJjla HalO HaAMTM BBEICOTY PaclIpeneJIeHMsa B eI'0 IIMKe
(MoO@me), 3aTeM HauTM TOUKY B CepelaMHe BBICOTH U
IPOBECTU yepes Hee TOPUBOHTAJIbHYIO JIVLHUIO
MMEPNEHINKYJISPHO BEPTUKAJILHOM JIMHUM. ['OPM3OHTAJIbHAaSA
JIMHUS TepecedeT KPUBYI pacrhnpenejyieHMsa B OIHOM TOoukKe
cjleBa M B OIHOM TOUKe ClpaBa. PacCTogHUME MexOy
STUMM IOBYMS TOUKAMM HA3BIBAETCS MIOJIYIIMPUHOM.

CpemHee  abCoOJInTHOE OTKJIOHEHME (mean absolute
deviation), 128071 IIPOCTO cpenHee OTKJIOHEHMUE,
ABJISIETCH CpelHMM apmudMe THMUe CKUM aOCOJIIOTHBIX
3HAQUEHMM Pa3HOCTM BHAUYEHMS KaXIOoM TOUKM UM CPpeOHeIro
apubMeTMUeCcKOIT O 3HAUEHUN BCEX TOUEK. Ipy MM
cjopaMM (4TO M CJenyeT M3 Ha3BaHUA), DBTO CpenHee
paccTosgHue, Ha KOTOpOe 3HaueHMe  TOUYKM  IOaHHBIX
yIOaJIeHO OT CcpelHero. B mMaTeMaTUMUeCKMX TEPMMHAaX :

N
(3.06) M=1/ND ABS(X-A),
i=1
e M = cpenHee abCOJIOTHOE OTKJIOHEHUE;
N = ofbumee UMCJIO TOUEK IaHHBIX;
X. = BHauUeHMe, COOTBETCTByKIEee TOouke 1;
A = cpenHee apudMeTMUECKOE BHAUEHUM TOUEK IOAaHHBIX;
ABS () = dyHKUMS abCOJIOTHOI'O 3HaAUEeHUd.
YpaBHeHUE (3.00) IaeT HaM COBOKYIIHOE CpelHee
abcoJioTHOe OTKJIOHeHMe. Bam ciemyeT 2HaATh, UTO

MOXHO paCCUMTaTb CpelHee abCoOJIDTHOE OTKJIOHEHME II0



BEIODOPKE. Hia pacueTa CpenHero abCOJIITHOT'O
OTKJIOHEHMUsS BHOOPKM BameHuTe 1 / N B ypaBHEHUU
(3.06) Ha 1 / (N - 1). Hcnomab3yrTe 5Ty BepCHU,
KOT'Ia pacdyeTel BeOyTCsa He [0 BCeM COBOKYIHOCTHU
IaHHBEIX, a IO HEKOTOPOM BEIOOPKE.

CaMeIMM PaCHPOCTPAHEHHBIMM BeJIMUMHAMM OJIS WU3MEePEeHUS

paszbpoca ABJISAITCS IVCIIepCUd 121 CTaHIOapTHOE
OTKJIOHeHMe. Kak m B cCciyd4ae CO CpelHMM aOCOJIOTHEM
OTKJIOHEHUEM, 17924 MOXHO paccumMTaTh nJis BCEeMN

COBOKYIIHOCTM M 5OJid BEHOOPKM. Jlajlee I[okKa3aHa Bepcud
IJIS BCEM COBOKYIHOCTM IaHHEIX, KOTOPYI MOXHO JIEI'KO
repeneyiaTh B BEIOOPOUHYIO BEPCHUIO, 3aMEHUB
1/NHal/ (N-1) . Imcrnepcrus (variance) UeM—TO
HalloOMMHaeT cpelHee abCOJIOTHOE OTKJIOHEHME, HO IIpHU
pacyeTe IOUCIEPCUM KaxXIad Pas3HOCThb S3HAUYEHUMA TOUKU
IDAaHHBIX M CPpeIHeIro 3HAaueHMs BO3BOIMTCS B KBagpaT. B
pes3yJabTaTre, HaM He Hano OpaTb abCOoJIOTHOE 3BHAaueHUue
KaxXIoM pPasHOCTM, TaK KaK Mbl aBTOMATUUECKM I10JIydaeM
MMOJIOKUTEJIBHEIM pPel3yJibTaT, HEe3aBUCMMO OT TOTrO, OblIa
5Ta PasHOCTb OTPULIATEJIBHOM  MJIM  IIOJIOXUTEJILHOM.
KpomMe TOTO, Tak Kak B KBaJpaT BO3BOOMUTCS KaxXIasd M3

DTUX BEJIMUVH, KparHue BHIIaJaKlume 3HAUYEHUHA
OKa3eBaAT OOoJibllee BJIMAHME Ha IOUCIEPCHIO, a He Ha
cpenHee abOCOJIOTHOE OTKJIOHEHMEe. B MaTeMaTuMdeCKUX
TEPMUHAX :
N
(3.07) V=1/ND,((X-A)"2),
i=1
roe V = IOUCIepCcHus;
N = ofmee UMCIJIO TOUYEK IOAaHHBIX;
X. = B3HaAUeHMe, COOTBETCTByNIEee TOuKe 1;
A = cpenmHee apudMeTMUECKOEe  SBHAUEHUM  TOUeK
IIaHHBIX .

CrargapTHOe OTKJIOHeHme (standard deviation) TeCHO
CBSA3aHO C Ouclrepcuem (m, cJenoBaTeJIbHO, CO CpPelHUM
aOCOJIIOTHEIM  OTKJIOHeHMeM) . CTaHmapTHOEe  OTKJIOHEHMUE
SBJIS€TCS KBAaAPATHBM KOPHEM IOUCIIEPCHUM.

TpeTwmry MOMEHT pacClpemesieHUS Ha3EBaeTCHa acCHMMMETPHUEN
(skewness) , u OH OIIMCEIBAET ACUMMETPUUHOCTb
pacrnpenejyieHus OTHOCUTEJIBHO CpenHeTo 3HAUEeHMS



(pucyHOk 3-2). B TO BpemMda Kak IepBEHE IOBa MOMEHTA
pacrnpenesyieHusa uMMEnT pas3MepHEE BeJIMUMHBL (TO €CTb Te
Xe eIOVHMIE M3MEePEeHM’Hd, YTO UM UM3MepsSeMble IapaMeTpdl),
aACUMME TPUHA onpenesyigeTrcd TaKUM CIriocobou, 4To
rnojlydaercsa 6e3pasMepHOr. ITO IMIPOCTO UYMUCIIO, KOTOpoe
onmcelBaeT QopMy paclpenejieHMd.

[IoloXMTeNIbHOE 3HAUEeHMEe aCUMMEeTPUM O3HadaeT, dYTo
XBOCTEL DoJible C [TOJIOXUTEJIbHOM CTOPOHEL
pacnpenesieHnsa, ¥ HaobopoT. COBEPULEHHO CHUMMETPUUHOE
pacrnpenesieHre MMeeT HYJIEBYID aCUMMEeTPUD.

_______ OTpuLAaTETbHBIH

Ckoc =0

_—— TMonoxurenbHbIH

PyucyHox 3-2 AcCuMMETDUS

Mona

CpenHee 1
MeauaHa

Pyucyrox 3-3 ACHUMMETPUUHOE pacHpenesyieHmue
B CcuUMMeTPMUHOM paclpenejieHuM CcpenHee, MeauaHa U
MOIOa MMeT OIMHAKOBOe  3HaueHue. OOHAKO KOT'Za



pacnpenejyieHrue MMeeT HEeHyYyJIeBOe 3HaudeHUe acCHUMMETPUH,
OHO MOXET IPMHATHL BMI, [IOKABAHHBIM Ha PUCYHKe 3-3.

s ACUMMETPUUHOT O pacrnpenesyieHnud (sr0B0T O
pacrnpenesyieHnA C HEeHYJIEBOU aCHUMMETPUEN) BEPHO
PaBEHCTBO::

(3.08) CpenHee - Moma = 3 * (Cpennee -
MenmaHa)

EcTe MHOT'O CHOCODOOB IJjigd pacdeTa acCUMMEeTPUM, UM OHU’
YacTo HalnT pasJIMuHble OTBETH. Hukxe MB pPacCcCMOTPUM
HECKOJIbKO BapMaHTOB:

(3.09) S == (CpemHee - Moma) / CraHmapTHOe
OTKJIOHEHME
(3.10) S = (3 * (CpenHee - MenwmasHa)) /

CTaHODapTHOE OTKJIOHEHME

YpaBHeHusa (3.09) mu (3.10) mamoT HaM IEPBBEM U BTOPOM
KODOOMUMEHTHE acuMMeTpun I[IMpcoHa. ACUMMETPUS Takxe
YacTo olnpelesyigeTcsd cJenyoilmM obpasoM:

N
(3.11) S=1/N2(((X1-A)/D)“3),
i=1
roe S = aCUMMEeTPUSd;
N = ofbluee UMCJIO TOUEeK IaHHBIX;
X = BHaueHMUe, COOTBETCTBYyIEee Touke 1;
A = cpenHee apudMeTMUECKOE BHAUEHUM TOUEK IaHHBIX;

D = CTaHIOapTHOE OTKIJIOHEHME 3HAUEHUM TOUeK IJaHHBIX.

/I HakoOHEell, UYEeTBEPTEM MOMEHT pPacClpeleJyiIeHUs, 5SKCIECC
(kurtosis) (cM. pPMCYHOK 3-4), wu3MepsdeT, HAaCKOJBbBKO

Yy pacrnpenejyieHud IIJIOCKasa wWiIM ocTpad odopMa  (mo
CPaBHEHMI C HOPMaJIbHEIM pachpenesieHueM) . Kaxk wu
acuMMeTpusa, HSTO OespasMepHasda BejmuMHa. Kpueasdg,

MeHee OCTPOKOHEeUHas, 4YeM HopMaJlbHasd, MuMeeT BKCLEeCC
oTpMuLIATEJIbHEIM, a Kpueasd, O0oJjiee OCTPOKOHEeUHas, UYeM
HOpMaJilbHasda, MMEEeT BKCLEeCC NOJOXUTEJIbHEM. Korma nukK
KPMBOM TaKOM Xe, KakK ¥ Y KPMBOM HOPMaJIbLHOT'O
pacrnpenesyieHusa, DSKCLeCC pPaBeH HYJO, U MbB 0OyJaeMm
TOBOPUTH, 4yTO BTO pacHnpenesieHre C  HOPMaJibHEIM



SKCLeCCOM.
Kaxk u Inpenelgyumre MOMEHTEI, OSKCLIEeCC IMMeeT HECKOJIBKO

CriocofoB pacuera. HamboJiee pPacrnpoCTpPaHeHHEIMN
ABJIAITCA:

(3.12) K=Q/P

rme K = skcuecc;

Q == ceMM-MHTEPKBAPTWUIIbHAS WMPOTA;

P = mmpora nepueHTtuiasa 10-90.

(3.13) K = (1 /N (¥ (((X -3 / D" 4))) -
3,

roe K = skcuecc;

N = ofmee 4UMCIIO TOUEK IOAHHEIX;

X = 3HaUeHMe, COOTBETCTByKIEEe TOUKe 1;

A = cpenHee apudMeTMUECKOE BHAUYEHUM TOUYEeK IaHHBIX;
D = CcTaHmapTHOE OTKJIOHEHME BHAUYEeHUM TOUYeK IOaHHBIX.

DKCUECC MEHbINE HYNIA

3Kcuece paBeH HYIIO

DKeiecc Gosblie Hys

PucyHok 3-4 Skcriecc
HakoHelr, HeoOXOOMMO OTMETUTH, UTo «KTEeopUs»,
CBS3aHHAada C MOMEHTaMMU pacnpeneyieHus, HaMHOTO

cepbesHee, uYeM TO, UYTO I[IpencTaBJIeHO 3xechb. [Hing
OoJsiee 1mUIyOOKOI'O [NOHMMAaHMA BaM CJefyeT OIPOCMOTPETH
KHUTU 1o CTaTUCTUKE, YIIOMSHY THIE B CIOMCKEe
PEKOMEHIOBAHHONU JIMTEePaTyPH . s HalllMx 3anayd
M3JIOKEHHOTO BhHIIE BIOJIHE IOOCTATOUYHO.



Io HaCTOAmWETO MOMEHTA paccMaTpPUBaJIOCh
pacrnpenejyieHre IOaHHEIX B ofOmeM Bune. Temnepb Mb
M3Yy4YMM HOPMaljlbHOEe paclpelejieHMe.

HopManesHOEe pacnpegnesieHue

JacTo HOpMaJIbHOE pacrnpenejyieHme HAa3EBAKT
pacnpeneneHueM l'aycca, wiau MyaeBpa, B UYeCTb TeXx,
KTO, Kak cumMTaeTcd, OTKpel ero — Kapja dpuipmux
T'aycc (1777-1855) wm, BekOM paHee, UYTO He Tak
IIOCTOBEPHO, ABpaam ne Myasp (le67-1754) .
HopMasibHOe pacnpenesieHme cumMTaeTcd HamboJiee LeHHBM
pacrnpenejyieH1eM, Onaromaps4a TOMY, uTo TOUHO
MOIeNupyeT MHOIME  ABJIEHUA. IaBaTe pPacCcMOTPUM
npucrnocobjsieHne, 0OoJjiee M3BECTHOEe KakK »nocka l'anToHa
(prucyHok 3-5). OTO BepTUMKAJIbHO YCTaHOBJIEHHas JOCKa
B (GopMe paBHOOEIOPEHHOI'O TpeyroJIbHMKA. B  1mocke
PaCIIOJIOXEHEl KOJIBIIKM, OIMH B BepXHEM pany, IOBa BO
BTOPOM, M Tak najiee. Kaxne DOCJIenyRUMY pAan MMeeT
Ha OOVH  KOJHUIEK  OoJble. Kosemuky B CeueHUu
TPeyIToOJIbHEIE, TakK 4YTO, KOI'la I[ajaeT MapuK, Yy HeTOo
ecTb BepogaTHoCTb 50/50 mnoMTyM BHPABO WM BJIEBO. B
OCHOBAaHMM  IHOOCKM  HaAXOOUTCH  Ccepusa  XeJjioboB  OJid
rorncyueTa NONAalaHUM KaXxmoro OpocKa.

LY . . . . ¢ e e . . .

QO
OlQOO
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PucyHokx 3-5 Jlocka I'ajlToOHAa

Q00

Mlapuky, HnapapiMe uyepes Oocky l'ajiIToOHa M gocTHUIraKlme
xeJiob0B, HaUMHAKT bopMMpOBaTE HOpMaJIbHOE



pacnpenesieHre. YeM «IJyoOxe» nocka (To eCcTb UeM
OoJiblle pPAODOB OHa MMeeT) ¥ d4YeM OoJiblle LWapuKOB
OpocaeTcHd, TeM OJuXe KOHEUHHIM pesyjibTaT OynerT
HalOMMHATB HOPMAaJIbHOE paclpenejieHue.

HopMasibHOEe pacHnpenejieHMre MHTEPECHO e€lle UM IIOTOMY,
UTO OHO fABJISETCH [NPeneJyIbHOM QOPMOM MHOIUX OPYIMX
TUIIOB pachnpenejieHuy. Hanpumep, ecim X pachnpenejyieHo
OmHOMMaJbHO, a N cTpeMmuTCcd K OecCKOHeyHoCTHr, TOo X
CTPEMUTCS K HOPMaJIbHOMY paclpenejieHuion. bojiee TOrOo,
HOPMaJIbHOE pacIllipeleJieHMe TaKXe [ABJIgeTCd IpeneljibHOM
bopmom MHOTMX OIPYITMX LIeHHBIX pacnpenejyieHum
BEPOSATHOCTM, TakKux Kak IlyaccoHa, CreopmeHTa (mam t-
pacnpenesieHud) . pyT'MMuM CJIOBaMM, KOoI'Da KOJIMUECTBO
naHHelx (N), wmcHonojgbp3yeMoe B DSTUX pPaclpelesyieHusax,
yBeJIM4YMBaeTCsa, OHM BCe OO0Jiee HAIOMMHAKT HOPMAaJIbHOE
pacnpenesieHme.

lenTpaneHasi npeneibHasi TeopeMma

OnHO m3 HamuboJiee BaXHBIX [IPUMMEHEHUM HOPMAJIbBHOTO
pacrnpenesyieHrusa OTHOCUTCS K paclpelesyieHUI CpelHMX
3HAUEHUN. CpenHue 3HAUEHUHA BEIDOPOK 3a0aHHOTO
pasMepa, B3ATEHE TakMM O0O0pa30M, UYTO KaXIBM SJIEMEHT
BEIDOPKM  OTOOpaH  Hes3aBUCKMO oT  IpyTrux, oagyT
pacnpenesieHre, KOTopoe OJIM3KO K HOPMAJIbHOMY JTO
ypesBHUAMHO BaXHEM (GakKT, TakK KaK OH O3HauvaeT, 4To
BEL MOXeTe [IOJIYUYUTH rnapaMe TPLL IEVICTBUTEJIBHO
CJIy4alHOTI'O rpolecca n3 CpenHMX 3HAUYEeHUN,
PACCUMTAaHHEIX Ha OCHOBE BHIOOPOUHBIX IJAHHBEIX.

CpenHue 3Ha4YeHUs BBHIOOPOK

M3 SKCIIOHEHLHANIBHOTO
pacnipeneieHuss OYEYT CTPEMHMTBCH
K HOPMAJIBHOMY PACTIPeEIeHHIO

DKCIOHEHLHATBHOE

HopmanbHoe




PucyHox 3-6 SKCHOHEHIIMAJIBbHOE pacnOpenejyieHue u
HOpMAaJIEHOE pacClIpenesIEHUE

TakuM obOpasoM, MEI MOXeM CcOoOpMynIMpoOBaTb, 4YTO ecymu N
CJIYUYaMHEBIX BEIOOPOK M3BJIEKAKNTCS M3 COBOKYIIHOCTM BCEX
IJaHHEIX, TOI'Aa CYMMEBl (MJIM CPEIHME SBHAUYeHMsI) BEIOOPOK
OyayT IPUOIINBUTEITIEHO HOpMAaJIbHO pacnpenejisaTsCs
He3aBUCHUMO oT  pacnpenejieHUs COBOKYIIHOCTH, us
KOTOpPOM B3STEl 5TM BEIOOPKM. BIM30CTE K HOPMAJIbHOMY
pacrpenejieHM1o YVBEeJIMUMBaAEeTCsd, Korma N (umciio
BEIOOPOK) BO3pacrTaeT. B kadvecTBe NpuMepa PacCMOTPUM
pacnpenesieHre uwmces ot 1 mo 100. 570 paBHOMEpHOE
pacrnpenejieHmue, TOe BCe DBJIEeMeHTH (B IOaHHOM CcJjiydae
yycJjla) BCTpPedYaknTCcsa TOJIbBKO pas. Hampumep, uymcio 82
BCTpeyaeTcd OIOMH pas, Tak xXe kak u 19, um Tak
najiee. Bo3bMeM BEOOPKY M3 MNATU BJIEMEHTOB UM CpelHee
3HAUEHMEe DBTUX IATU D2JIEMEHTOB (MBI MOXEM TaKXe B3SATh
X CyMMY) . Tenepsb IoMeC TUM [MOJITy4YEHHEIE NAaTh
BJIEMEHTOB obpaTHO, BO3bMEM IOPYyI'yid BHOOPKY U
paccumMTaeM cpengHee. Ecnam MBI OyIoeM OPOIOOJXKATh DTOT
npoliecc naJjblle, TO YBUIMM, UYUTO IIOJIyUeHHBE CpeIHUe
HOPMAaJIbHO pPaclpenesigiTCcda, Oaxe eCJdM COBOKYIHOCTh,
3 KOTOPOM OHM B3ATH, PaclIpelelJieHa PaBHOMEPHO.

Bce BHIIECKAl3aHHOE BEPHO HE3aBMCHMMO OT TOI'O, Kak
pacnpenejyieHa COBOKYIIHOCTb IaHHBIX ! [leHTpasibHAaA
npenejyibHasg TeopeMa [I03BOJIdeT HaM obpamaTbCcd C
pacrnpenejyieHMeEM CPeOHMX 3HAUYEeHUM BHOOPOK, KakK C
HOPMaJIbHEIM, 0e3 HeOoOXOIMMOCTM SBHATh paclIpenejieHue
COBOKYIHOCTM. O3TO UpPe3BHUYAMHO YyIOOOHBM OQakKT IJdg
MHOTMX OOJIaCTey MCCJIemoBaHuUM. ECIM COBOKYIIHOCTD
HOPMAJIbLHO pachpemnejieHa, TO paclpenesieHre CpPpelHUX
3HAUEeHMM BEIOOPOK OyIeT TOUYHO (a He NpUbJIM3UTEJIBHO)
HOPMaJIbHEIM . Kpowme TOTO, CKOPOCTE, C KOTOpOM
pacnpenejyieHmne CpenOHUX 3HAUYEHUN BHIOOPOK
npubamwxaeTcd K  HOPMaJIbHOMY  IIpPM  HOOBHUmWEeHuUM N,
3aBUCUT OT TOI'O, HACKOJBbKO OJIMBKO COBOKYIIHOCTE
HaxXOIOUTCH K HOPMAaJIbLHOMY  paclpenesieHUo. Obuee
NpakTUdeckoe TIpaBMJIO CJenyKlee: eCliM COBOKYIIHOCTDb
VMEEeT YHMMOOAJIbEHOE (OOHOBEPIIMHHOE) pacrHpenesieHue
(roboy  TUII  pachnpenesieHusda, IIJe eCThb KOHLEeHTpaumud



YaCTOTEI BOKPYT OOHOM MOIBEI U YMEHBbIIEHME YaCTOoOT C

JI000M  CTOPOHBEI MOIH, HAIPMMEP,  BHIYKJIOCTL) MWJIU
PaBHOMEPHO paclpeneyiseTcs, TO MOXHO MCIOJb30BaThb N
= 20 (»TO0 cCumTaercd nJocTaTouHeM) M N = 10 (3TO
CUMTAaEeTCsa JOCTAaTOUHBIM C OOJIbIIOY BEPOSTHOCTHLIO) .
OnHaKo ecyun COBOKYIIHOCTb pacrnpenesieHa
SKCIIOHEHLIMAaJILHO (PMCYHOK 3-0), TOTOa MOXeT
norpetosareca u N = 100.

[flenTpasibHaa IMOpelnesibHasa TeopeMa, D3TOT IIOPasUTEJIBHO
[IPOCTOM M KpacuBelM QakT, I[OOTBEPXIAaeT BaXHOCTHb
HOPMaJIbHOT'O paclpenesieHUd.

Pa6oTa C HOPMaJILHEIM pPaclpelejIeHUueM

[I[o MCHOOJIB30BAHMM HOPMAaJIBHOT'O pacHpenesieHMSa dYacTo
TpebyeTcHa HaTU IIOJIO [1JI0la O igfepil KPUBOM
pacnpenesieHusd B IOAaHHOM  TOYKEe Ha  KPUBOU. Ha
MaTEMATUUECKOM S3BIKE DBTO HAB3BBAETCS MHTEI'PaJIOM
OYHKLMUM, 3aganien KPUBYIO. Taxkum xe obpaszoM
byHKLMS, KOTOpada 3amaeT KPUBYIO, ABJISETCHA
IPOM3BOOHOM ILJloWlanM [0 KpMBOM. EcCamM y HacC eCcThb
byHxkumsa N (X), KOToOpasd OpelcTaBJideT NOPOLEHT I1JIolann
non KpuMBOM B Touke X, MBI MOXEM TOBOPMUTHL, UTO
npomsBonHasa 23Tom OQyHkuUmMmM N' (X) gaBidgeTrca OGOyHKLUMUEN
CaMOM KpMBOM B Touke X.

Mel HauHeM C QopmyJiel camom kpueom N' (X). IIaHHasa
GYHKLUMSA BEIJISOUT CJenyiomuyM oOpasoM:

(3.14) N'X)=1/(S*(2+3,1415926536) " (1/2)) *
*EXP (-(X-U)"2)/(2*8"2)),

roe U = cpenHee 3HaUeHME IOAaHHEIX;
S =CTaHIapTHOE OTKJIOHEHME IIAaHHBIX;
X = HabJmowIaeMasd TOuKa IaHHBIX;

EXP () = »kCnoHeHUMalJbHad (QyHKLMA.
OTa odopMyJia IOacT HaM 3HadeHue 1oJjd ocu Y, WU
BEICOTY KPMBOM, NIPM JIOOOM IOAaHHOM SHadyeHUM X.

YacTo MBI OymeM T OBOPUTB O TOUKE Ha KpUBOM,
CChJIASCh Ha €e KoopIMHaTy X, u OymeM CMOTPeTb, Ha
CKOJIBKO CTaHIOAPTHBEIX OTKJIOHEHMM OHa YyIaJleHa OoOT
cpenHero. TaxkumMm o0Opas30OM, TOUKa HOaHHBIX, KOTOpasd



yoaJjeHa Ha OHO CTaHOApTHOE OTKJIOHEHUE oT
CpelHero, CUMTaeTCsa CMEUWEeHHOM Ha OIHY CTaHIapTHYK
enquHMIy (standard units) OT CpemHeTro.

N'(@)

0,5

0,4

0,3

L/ N

0,1 / \
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PucyrHok 3- 7 OQOyHKIMSI [JIOTHOCTHU HOPMAJIBEHOI'O
pacnpeneyieHus BEePOSTHOCTHU

Bojiee TOrT0, YacTO MMEET CMEICJI M3 BCEX TOUEK IJaHHBIX

BHUECTL CpenHee. Ilpu 5BTOM LEHTP pPachnpenejeHus
CMEeCTMTCS B HauaJo KoopIMHaAT. B »ToM ciydyae TodUkKa
ITaHHBIX, KOTOopas CMelleHa Ha OHOHO CTaHIZapTHOe

OTKJIOHEHME BIIPABO OT CpPeIHeIro, MMEeT 3HaueHue 1 Ha
ocu X.
Fcam MBI BEIUTEM CpPpeIHee M3 TOUEeK IOaHHBIX, a 3aTeM

paznesimm [NOJIyUdEeHHEE 3HAUEHUHA Ha CTaHIOapTHOE
OTKJIOHEHUE TOUEK IOaHHBIX, TO npeobpasyeMm
pacnpenejyieHue B HOPMMPOBAHHOE HOPMaJIbHOE
(standardized normal) . 3170 HOpMaJlbHOE

pacrnpenejyieHMe CcO cpenHuM, paBHeM 0, ¥ IUCIepcHuen,
parHom 1. Tenepwb N' (Z) @macT HaM 3HadyeHMEe Ha ocu Y
(BBICOTA KPMBOM) IOJid JIIOOOTO BHAYEHUA 7 :

(3.15a) N'(Z) =1/ ((2 * 3,1415926536) " (1/2)) * EXP(-(Z "~ 2/2))
= 0,398942 « EXP (-Z * 2/2)),

e (3.16)Z=X-U)/S
U = cpenHee 3HaUeHMEe IOaHHEIX;

S = CTaHIapTHOEe OTKJIOHEeHME IaHHEBEIX,



X = HabJaowmaeMas ToukKa IaHHBX;

EXP () = »kcnoHeHUMaJZlbHasg (QYyHKLMUS.
YpaBHEeHUE (3.16) naeT HaM  4MCJIO CTaHOapPTHEIX
enquHuIIT, KOTOPHEM COOTBETCTBYET TOUKAa IAaHHBIX ;

OPYyTUMM CJIOBaMM, UUMCJIO CTAaHOAPTHHIX OTKJIOHEHMM, Ha
KOTOpOEe TOuUKa HOaHHEIX CMelleHa OT cpenHero. Korma
YyPaBHEHUE (3.16) PaBHO 1, OHO Ha3elBaeTCcHd
CTaHIap THEM HOPMAaJIbHEIM OTKJIOHEHUEM (standard
normal deviate) oT cpemHero 3HaudeHuda. CTaHIapTHOE
OTKJIOHEHME, NI CTaHIOapTHas4a enomMHMLIa, MHOT Oa
Ha3eplBaeTcsa curMoy (sigma). TaxkuMm obpal3oM, KoT'oa
TOBOPAT O COOBITUM, KOTOpOe OBUJIO «COOBITHMEM I[ISTU
cuIMa», TO peyb UIeT O COOHTHUHK, BEPOSATHOCTD
KOTOPOT'O HaxoOMTCHd 3a NOpenejiaMu IOSTU CTaHIOaPTHBIX
OTKJIOHEHUMN .

PrCyHOK 3-7 [IOKa3eBaeT HOPMaJlbHYII KPUBYIO,
3aOaHHYD OpemenyuiM YPaBHEHMEM. OTmMeTbTE, yTo
BEICOTa& CTAHIOAPTHOM HOPMAJIbLHOM KPUBOM COCTAaBJISET
0,39894, [IOCKOJIbKY nus YPaBHEHUS (3.15a) MBI
rojiyyaeM:

(3.15a) N'(Z) =0,398942 « EXP(-(Z " 2/2))
N'(0) = 0,398942 * EXP(-(0 ~ 2/2))
N'(0) = 0,398942

OrmMeTbTE, UTO  KpuMBAaA  HENPEPLIBHA (B Hel  HerT
«PaspelBOB») , KOI'Ia OHa I[IepexXoIuT M3 OTpUlLaTEJIbHOM
objlacTM CJieBa B IIOJIOXKMUTEJIBHYI 0O0JjlacTb ClpaBka.

OTMeTbLTE TakKXe, UTO KpPpMBaAsag CUMMETPMUYHa: CTOPOHA
cipaBa OT I[OMKa SABJISEeTCHd 3epKaJibHEIM OTpPaXeHMeM
CTOPOHE CJIeBa. IllpendnojioxuM, Y HaC €eCTb TIpylna
IaHHEIX, Toe CcpemnHee paBHO 11, a CTaHIOapTHOe
OTKJIOHeHMe paBHO 20. UToOBH yBMIOETH, I'Ie TOUKa
IaHHBEIX OymeT oTobOpaxeHa Ha KPUBOM, pacCuMTaeM €€ B
CTaHIOAPTHBIX eOIVHMIIAX . [IpennosioxmM, yTo
paccMaTpMBaeMas Touka OaHHBEIX MMeeT 3HadeHue -—9.

UTOOB pacCcCumMTaTb UYMCJIO CTAaHIOAPTHHX eIMHUIIL, MEI
CHadaJla JOOJIXHEI BBEUECTb CpeIOHee U3 BTOM TOUKMU
JaHHEIX: —-9- 11 =-20

3aTeM HaO pasmesMThb IIOJIYyUYEeHHBM pPes3yJibTaT Ha
CTaHOAPTHOE OTKJIOHEHNE:



-20/20=-

Tenepp MBI MOXEM CKa3aTb, YTO, KOI'JJa TOUYKa JOaHHBIX
paepHa -9, cpenHee PaBHO 11, a CTaHOapTHOE
OTKJIOHeHMe cocTaBydgeT 20, UMCIIO CTAHOAPTHHEX €IOVHMII
paBHOo -1. JpyrMMmM CJiOBamMy, MB HaAXOOMMCS Ha OJHO
CTaHOAPTHOE OTKJIOHEHME OT IIMKa KPMBOM, M, TaK Kak
5TO BHAUEHMe OTpMuLaTeJIbHO, OHO HAaXOOMTCH CJjieBa OT
nmKa. 4Y4Tobel yBUIOETh, I'Ie B5TO OyIOeT Ha CaMOM KPUBOU
(TO ecThb HaCKOJIbKO BEICOKA  KpMBad npM  OIHOM
CTAaHOAPTHOM OTKJIOHEHUM CJ€Ba OT ILEeHTpa, WIKu UYeMy
PaBHO 3HAUEHMEe KPMBOM Ha OCKM Y IJid 3HAYeHuMd -1 Ha
ocu X), Hago TOINCTaBUTH I[IOJIYyUEHHOE 23HaueHMe B
ypaBHeHue (3.15a):

N'(Z) = 0,398942 = EXP(-(Z " 2/2))
=0,398942 » 2,7182818285 ~ (-(-1 " 2/2))

=0,398942 + 27182818285 ~ (-1/2)
= 0,398942 * 0,6065307
=0,2419705705

TakuM oOpasoM, BEICOTa KpueBOM IoIpu X=-1 cocCcTabBJgeT
0,2419705705. dyuxumsa N' (Z) Taxkxe YacCTO BHpPAaAXaeTCHd
Kak:

(3.156) N'(Z) = EXP (-(Z * 2/2)) / (8 *x ATN(1)) " (1/2))
=EXP(-(Z "~ 2/2)) / ((8 * 0,7853983) ~ (1/2))

= EXP(-(Z " 2/2)) / 2,506629,

e (3.16) Z=(X-U)/S

u ATN () = QyHKUMA apKTaHI'€HCa;
U = cpenHee 3HaUeHME IOAaHHEIX;

S = CTaHOaApTHOE OTKJIOHEHME IaHHEIX;
X = HabJwmaeMasd TOUKa IOAHHBIX;

EXP () = »kCIOHeHLMaJIbHasS QYyHKLMUS.

He wmckyumeHHBIE B CTATUCTUMKE JIIOOM YaCTO HaXOIOAT
KOHILIEMNIIMI0 CTAHOAPTHOT'O OTKJIOHEHMS (MM KBazpaTa ee
BEJIMUUHLI, OMUCIEPCHM) TPYIOHOM nIOJid TIpPencTaBJIeHUS.
CpenHee abCcoJInTHOE OTKJIOHEHMUE (mean absolute
deviation), KOTOpOoe MOYXHO npeobpazoBaTh B
CTaHOapTHOE OTKJIOHEHUE, Topaslio rnpoie nJis



NoHMMaHm4a. CpenHee aOCOJIOTHOE OTKJIOHEHME IIOJIHOCTBIO
OTBEUaeT CBOEMy Has3BaHUIO: cpenHee I HHBIX
BEIUMTAETCH "3 KaxXxIon TOUKU IaHHBIX, 3aTeM
aOCOJIOTHEIE  3HAUYEeHMd KaXIoM M3 5HBTUX PAa3HOCTEN
CYMMUPYIOTCH, ¥ IaHHas CyMMa HOeJIMTCH Ha UYMCJIO TOUekK
IaHHBEIX. B pesyJsnbTaTe y BacC [OJydaeTCcd CpenHee
paccTodgHMue KaxIom TOUKU IIaHHBIX bife) CpenHero
3HaAUeHMd. [lpeoBbpaszoBaHMe CpenHeTro abCOJIITHOTO
OTKJIOHEHMS B CTAaHIApPpTHOE OTKJIOHEeHue, u HaobopoT,
[IpenCcTaBJIEHE Hajiee:

3.17) M = S % ((2/3,1415926536) ~ (1/2))
= S *0,7978845609,

Tne M = cpemHee abCOJIOTHOE OTKJIOHEHUE;

S = CTaHIapTHOE OTKJIOHEeHUVE.

MoOXHO CKa3aThb, UYTO IIPM HOPMAaJIbHOM paclpenesyieHUn
cpenHee abOCOJIOTHOE OTKJIOHEHME PaBHO CTaHIAPTHOMY
OTKJIOHEHM IO, yMHOXeHHOoMY Ha 0,7979.

(3.18) S =M=*1/ 0,7978845609
=M* 1,253314137, roe S = CTaHIOapTHOE

OTKJIOHEHNE,

M = cpemHee abCOJIOTHOE OTKJIOHEHME.

Mer MOXeM TaKXe CKaz3aThb, gTo npm HOPMaJIbBHOM

pacrnpeneyeHnun CTaHOApPTHOE OTKJIOHEHME PaBHO
cpenHeMy aOCOJIOTHOMY OTKJIOHEHMIO, YMHOXEHHOMY Ha
1,2533. Tak KakK OVCIIEPCUHA BCeTna ABJIAETCH

CTaHOAPTHBIM OTKJIOHEHMEM B KBalpaTe (a CTaHIOapTHOEe
OTKJIOHEHME HABJIAE€TCHA KBaOPAaTHBEIM KOPHEM IOUCIEPCUM) ,
MBI MOXEM 3amaThb IpeoOpa30BaHME MexXIny OUCIEPCUEN U
CpenHVM abOCOJIITHEIM OTKJIOHEHMEM.

(3.19) M = V ~ (1/2) * ((2 / 3,1415926536)"
(1/2))
= v " (1/2)* 0,79788456009,

roe M = cpenHee abCOJIOTHOE OTKJIOHEHUE;
V = »gucrnepcud.



(3.20) v = (M * 1,253314137)" 2,

TIe V =Iucrnepcus;
M = cpexnHee abCOJIOTHOE OTKJIOHEHUE.

Tak Kak CTaHIApPTHOE OTKJIOHEHMEe B CTAaHIAPTHOM
HOPMaJIbHOM KPMBOM PaBHO 1, ME MOXEM CKa3aThb, UYTO
cpenHee abCOJInTHOE OTKJIOHEHUE B CTaHIOAPTHOM
HOpMaJIbHOM KpuBOM paBHO 0,7979. Bojee ToOro, B
KOJIOKOJIOODOpAa3HOM KPpUBOM, [IOoJoOOHOM HOPMaJlibHOU,
CEMU-MHTEP-KBAPTUIIbHAS WMPOTa pPaBHa NOPUOIU3IUTETIBHO
2/3 CTAHOAPTHOTO OTKJIOHEHMS, U IIO3TOMY CTAaHOApPTHOE
OTKJIOHEHME TIpuMepHO B 1,5 pasza ©OoJjblie CceMU-

VHTEPKBAPTUIIBHOM  WUPOTH. Clie ClpaBenJnBO TJIA
OOJIBLIMHCTBA KOJIOKOJIOOOPA3HEIX paclpeleljieHuy, a He
TOJIbBKO IJ1s HOPMaAaJIbHEIX, KaKk U B ciydae C

npeobpal30oBaHMeEM CpemHero abCOJITHOT'O OTKJIOHEHUS B
CTaHIOAPTHOE OTKJIOHEHUE.

HopMankbHEIE BEPOSITHOCTM

Ternepsb MBI 3HaeM, Kak npeobpas30BEBATH HalM
HeoOpaboTaHHBIE IOaHHBE B CTAHIOAPTHHE EeIOMHMIE M Kak
[IOCTPOUTL KpuByl N' (Z) (T.e. KAk HaMTM BHCOTY
KPMBOV, WM KOOpIMHATY Y, IJS9 IOAaHHOM CTaHOAPTHOM
eouHMuiE) , a Takxe N' (X) (3 ypaBHeHUsa (3.14), T.e.
caMy KpuBYKD 0e3 I[IepBOHAUYAJIbHOI'O I[Ipeobpas30oBaHMa B
CTaHIOapTHHE eIOMHMILIEL) . s IPaxKTUUYECKOTO
UCIIOJIb30BAHUS HOPMAaJIbHOT'O pacrnpenesieHnd
BEPOATHOCTHU HaM HaIoo 3HATh BEPOATHOCTbD
OlNpeneJyIeHHOT'O  pesyJibTaTa. CLfe onpeneyigeTcsa He

BEICOTOM KPMBOM, a IJIOWanbl 101 KPMUBOM. 3ITa ILJIoWalb
3amaeTcd uHTerpaJioM QyHkUMmM N' (Z2), KOTOPYK MBI IO
HacTodlero MOMEeHTa Mu3ydaju. Tenepb Mbl 3alMeEMCH
N(Z), wuHTerpasioMm N'(Z), dYTOOB HAUTM IJIOWAnb IIOL
KPUBOM (T.e. BepPOsSTHOCTM) .
(3.21) N(Z) = 1-N'(Z) = ((1,330274429 * Y * 5) - (1,821255978 * Y * 4) +

+ (1,781477937 * Y ~ 3) - (0,356563782 Y ~ 2) +

+(0,31938153 xY))

Ecim Z <0, To N(Z) =1 - N(Z)

(3.15a) N'(Z) = 0,398942 * EXP(-(Z " 2/2)),



rne Y=1/(1+2316419*ABS(Z))

n ABSQ = (oyHKUMS aOCOJIIOTHOI'O SHAUEHUS;
EXP () = »kcHnoHeHUMaJbHasa QYHKLMS.
[Toun pacueTe BEPOSTHOCTU MBI BCerma OyoeMm

npeoOpa30BEHBATE JAaHHEIE B CTAHIOAPTHEE EeOMHUIE. TO
ecTb BMecTO O¢OyHkUMM N(X) MBI OyIeM MCIOJIB30BATH

OYHKLIMIO

N(Z), rTne:

(3.16) Z=(X-U)/S,

raoe U = cpenHee 3HaUeHME IOAHHEIX;
S = CTaHIapTHOE OTKJIOHEeHMEe IaHHEIX;

X = HabJwIaeMad TOUKa IaHHBIX.

Tenepp obOpaTMmMcsa k ypaBHeHMwo (3.21). HonycTmmMm, Ham
Hazno 3HAThH, KaKoOBa BEPOATHOCTH CcoOOBITHUSA, He
NpeBHAIETO +2 CTAaHIOAPTHBIX €OMHULE (Z = +2).

Y= 1/ (1 +2316419*ABS (+2)) =1/1,4632838

=0,68339443311

(3.15a) N'(Z) = 0,398942 * EXP(-(+272/2))

= 0,398942 *EXP (—
2)=0,398942*0,1353353=0,05399093525

3amMeTbTe, MBI MOXEM HAWUTM BHEICOTY KpPUBOM Opu +2

CTaHIOAP THBIX eImMHMIax . [loncTapagad [IOJIyUYeHHEIe
3HaueHusa BMecTOo Y m N'(Z) B ypaBHeHue (3.21), MH
MOXeM I[IOJIYUUThH BEPOSATHOCTbD coOrITUS, He

IIpeBHIanmeIo +2 CTaHIOAPTHBIX €IOVIHVIIH

N(Z) = 1 - N'(Z) * ((1,330274429 * Y~ 5) -
- (1,821255978 * Y~4) + (1,781477937 * Y~ 3) -
- (0,356563782 * Y " 2) 4+ (0,31938153 * Y))

= 1-0,05399093525%* ((1,330274429%*
0,68339443311"5) -

- (1,821255978 * 0,68339443311 n 4 +
1,781477937 * 0,68339443311" 3) - - (0,356563782 *
0,68339443311 *~2) + 0,31938153 * 0,68339443311))

=1 - 0,05399093525 * (1,330274429 * 0,1490587) -



- (1,821255978 * 0,2181151 + (1,781477937 *
0,31916043) -
- (0,356563782 * 0,467028 + 0,31938153
0,68339443311))

1- 0,05399093525 * (0,198288977 - 0,3972434298 +
0,5685841587 -

-0,16652527+0,2182635596)
= 1 - 0,05399093525 * 0,4213679955 = 1 -

0,02275005216= 0,9772499478

Taxkmum obpaszouM, MOXHO OXMIaTh, yTo 97,72%
PesyJIbTAaTOB B HOPMAaJIbHO PacHpeleJIeHHOM CJy4daliHOM
npolecce He TMonajalnT 3a +2 CTaHOAapTHBEE eOVMHMIIEBL.
9TO M300pPaXeHO Ha PUCYHKe 3-8.

UTOOH Y3HAaTh, KakoBa BEPOATHOCTbD CcOOBITUS,
PaBHOTO U IpEeBHIIAnIIETO 3amaHHoOe UMCJIO
CTaHOAPTHBEIX enguHui (B HameM cjaydae +2), Hado
NPOCTO M3MEHUTHL ypaBHeHMe (3.21) M He MCHOJIb30BATH
ycyoBue «kEcim z2 < 0, To N(Z) = 1 - N(Z)». IlomTOomMYy
BTOpPAad C KOHIla CTpoOKa B IOoCJIENHEM  pacueTe
U3MEHUTCS C

=1 - 0,02275005216 wa 0,02275005216

TaxkmuMm 00pas3oM, C BEPOATHOCTBI 2,275% cobOeHTHE B
HOPMAaJIbHO paclhpeneJyieHHOM CJIydaMHOM Ipolecce OynmerT
PaBHO WM I[IPEeBHWATL +2 CTaHOAPTHHE EeIOVMHUIE. 3TO
MoOKal3aHO Ha pucyHke 3-9.
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Pucyuox 3-8 YpaBHeHMe (3.21) njsa BEPOSTHOCTM
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Pyucyuox 3-9 YcrpaHeHne OIr'oBOpkKM «Ecam 7 < 0, TO
N(z) = 1 - N(Z)» B ypaBHeHuu (3.21)
IIo cux [nop MHE paccMaTpMBaJM JOWAaOM [IOLO KpuBOoM 1-

XBOCTEIX pPacHopenejieHuy BeposaTHOCTM. TO eCcThb IO
HacTodmero MOMEHTAa ME OTBedYaJiM Ha Bomnpoc: «Kakxkora
BEPOATHOCTB cobrlTUSLA, KOTOpOe MeHblIe (Bormpuie)
3aJaHHOTO KOJIMYECTRA CTaHIAP THBIX eIOMHMI] oT
cpenmHero?» IlpennojioxuM, Tenepb HaM HaOo OTBETUTH
Ha Takoym Bomnpoc: «KakoBa BEepOSTHOCTL COOBITUA,

KOTOPOE HaxOoOUTCS B MHTEpBaJie MexIy OollpeleJIeHHbBIM
KOJIMUECTBOM  CTaHIOAPTHHX  €IOMHMUIL  OT CpenHeTro?»
IpyTrmMM CJIOBAMM, MBI XOTMM 3HaThb, KaK I[IOOCUMUTATL 2-—
XBOCTEIE BEepPOATHOCTM. [locMOoTpmMM Ha pucyHoOk 3-10. OH
pencTaBJISeT BEPOSTHOCTM COOHITMS B MHTepBaje OBYX
CTAaHOAPTHEIX eIOVHMI, OT CcpendHero. B oTaAMuMe OT
pUCcyHka 3-8 D©BTOT pacueT BEPOATHOCTM HEe BKJIIOUAET
KpalHoon o06JacTh JIEBOT'O XBOCTa, O6OJacTb MeHblle -2
CTaHIOAPTHBIX eOMHNLI . o1t pacueTa BEPOSTHOCTHU
HaXOXIOEeHMsS B OMalnal30He 7Z CTaHIAPTHBIX eIVMHUI] OT
CpeIHero BB JOJIDKHE CHauvaJla pacCuMTaTb 1—-XBOCTYIO
BEPOSTHOCTL abCOJIOTHOTO  3HAueHMsa Z C  IIOMOULIo

YPaBHEHUS (3.21), a 3BaTeM II0oJIydeHHOe  3HaueHUue
NONCTaBUThL B ypaBHeHue (3.22), KOTOpoe maeT 2-
XBOCTHIE BEPOSTHOCTU (To ecTb BEPOSTHOCTU

HaxOXIeHMsa B Ouarnas3oHe ABS(Z) CTaHOApPTHBEX eIOUHMIL
OT CpeIHeTo) :



(3.22) 2—-XBOoCTasd BEPOSTHOCTD =1-((1-
N(ABS (z))) * 2)

Ecau MBI paccMaTpMBAaeM  BEPOSATHOCTM  HACTYIIJIEHUA
COOBITMSA B IMalla30He 2 CTaHIAPTHBIX OTKJIOHEeHUM (Z =
2), TO wu3 ypaBHeHus (3.21) Hammem, dYTOo N(2) =
0,9772499478 U MOXHO MCIIOJIB30BATH [IOJIyUyeHHOe
3HaUeHMe »OJg ypaBHeHusa (3.22):

2-XBOCTasa BepodaTHocTb =1-((1- 0,9772499478) * 2)

=1-(0,02275005216*2) = 1 -
0,04550010432 = 0,9544998957

TakuM o0OpasoM, M3 2TOTO ypPaBHEeHMUS cJjelnyeT, UTO IIpu

HOPMAaJIEHO pacrnpeneseHHOM CJIyYarHOM npoiecce
BEPOSATHOCTH COOBITMS, I[OoNamanmero B MHTEepBajl 2
CTAaHIOAPTHBIX eIMHUL] oT cpemHerTo, COCTaBJIAET

npmMmepHo 95,45%.
Kak m B cjaydae C ypaBHeHueM (3.21), MOXHO yOpaThb
NEPBY €IMHMIY B YypaBHeHUM (3.22), UYTOOBl MOJYUUTH

(1 - N(ABS(zZ))) * 2, UTO NpPEenOCTAaBJISET BEPOATHOCTU
COOBITMA BHe ABS(Z) CTaHOAPTHBEIX E€IOVHUI, OT CpeOHeTro.
5970 OoTOOpaxeHO Ha  PUCYHKEe 3-11. ;g Hawero
npuMepa, roe Z = 2, BEepPOATHOCTb COOBITMA IIPU

HOPMaJIbHO paclOpelesIeHHOM CJydaMHOM IIpollecce BHE 2
CTAaHIOAPTHBEIX €IMHUI, COCTaBJISET:
2—-XBOCTasa BepOSTHOCTbL (BHe) = (1 - 0,9772499478) *

2 =0,02275005216*2 =0,04550010432

HakoHell, MBI pPacCMOTPMM CJiydal, Kor'Ja HaIo HaUTu
BEPOSATHOCTM (rmJjomans non kpueom N' (Z)) n0nag »OByX
Pa3JIMUHBEIX BHAYEHUM 7.
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Pucynox 3-11 2-xBocTas BEPOSATHOCTE COORITMS,
Haxondamerocsd BHe 2 CcurMa

JonycTmM, HaM HaAOO HAUTM I[Jomaldb noon kpueom N' (Z2)
Mexny -1 CTaHOapTHOM eIOuHuLUeM u +2 CTaHIapPTHBEMU
enuHMIIaAMM. EcTb @»nBa crnocobba pacueTa. Mel MoOxXeM
paccumMTaTh BEPOATHOCTD, He [IPEBHIIAILY IO +2
CTaHOAPTHBEE E€eIOMHMILEBL, [IPpM HOMOWM ypaBHeHMSa (3.21) wu
BHIUECTbL BEPOATHOCTL, HEe IpeBHUAKIYy -1 CTaHIAPTHYO
eouHMLly (CM. PMCYHOK 3-12). 3TO »macT HaM:



0,97724994778 - 0,1586552595 = 0,8185946883
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Pucynok 3-12 I[liomanes Mexny -1 u +2 CTaHOAPTHBMMU
e OMHUIIaMA

Ipyrom cnoco®: ™3 eOVHMLEH, npencTapjglen BCO
Jjouwanb 10 KPMBOM, HALO BBEUECTb BEPOSTHOCTBL, HE
NpeBHIanyin —1 CTaHOAPTHY €IMHMUIY, UM BEPOSATHOCTHb,
MIPEeBRBIIAIYI0 2 CTaHIOAPTHBEE €OMHULIIH :

= 1 - (0,022750052 + 0,1586552595) = 1 -

0,1814053117 =0,8185946883

C [IOMOIIBIO PaCCMOTPEHHEBIX B 3TON TJjiaBe
MaTeEMaTUUECKMX [IOOXOJOB BB CMOXEeTEe PaCCUMTHIBATH
JIIOOBIE BEPOATHOCTM COOBITUM IJIA CJIYUaMHBIX IIPOLIECCOB,
VMEKIMX HOPMaJIbHOE paclpeleJieHue.

[ocnepyuye NPOMBBOAHEIE HOPMAJIBHOI'O pacHpemelIeHUsT

Horma TpebyeTcd SBHATH BTOPYK IIPOM3BOOHYI OQYHKLIUU
N(Z). Tax xak o©oyHkuusa N (Z) oaeT HaM 2HaueHUue
nJjoumwany ool KpMBOM npu 4, a oyHkumsa N' (Z) maeT Hawm
BEICOTY CaMOM KPMBOM IIPUM SBHAUYEeHuM 7, Torga OGYHKLUMUSI
N" (Z) 1@maeT HaM MI'HOBEHHEII HAKJIOH (instantaneous
slope) KPpMBOM IIPM IOaHHOM BHAUYEeHUM 7 :



(3.23) N"(Z) = -Z / 2,506628274 * EXP(~(Z ~ 2) / 2),

roe EXP () = »kKCIOOHeHLMaJIbHAasS QyHKLMUS.

HammeMm HakJioH kpuBoM N'(Z) npu +2 CTaHOAPTHBIX

OTKJIOHEHMUAX :

N"(z) = -2 I 2,506628274 * EXP(-(+2" 2) / 2) = =2
/ 2,506628274 * EXP(-2) = -2 / 2,506628274 *

0,1353353 =-0,1079968336

Ternepb MBI 3HaAaeM, UYTO MI'HOBEHHAS CKOPOCThb M3MEHEHUS
byuxkuum N' (Z) npm Z2 = +2 parrHa-0,1079968336. 3STO
O3HauvaeT IOBLIIeHME/IIOHWKEeHMEe 3a IIepuomn, II03TOMY,
korga <4 = +t2, kpuBasa N' (2) [IOBHIIAETCAd Ha -
0,1079968336. 9OTa cuTyaluusa I[IOKal3aHa Ha pPUCYHKe 3-
13.

[Tocaenymomye NOPOMI3BOIOHBEIE HATCHd JaJjiee OJid CIpPaBKU.
OHM He OyIOyT MCIOJIB30BATHCHA B OCTAaBIIEMCS YacTUu
KHUTY UM HOPedCcTaBJIEHB IOJI9 [IOJIHOTHE OCBEIEHUS TEMEI:

(3.24) N"(Z)=(Z"2-1)/2,506628274 * EXP(-(Z " 2) / 2)
(3.25) N"™(Z)=((3*2)-27Z"3)/2,506628274 x EXP(-(Z "~ 2) / 2)
(3.26) N"(Z)=(Z"4-(6*Z"2)+3)/2,506628274 « EXP(-(Z "~ 2) / 2)

B kxauecTBe MNOCJEeIHETO HIOONOJIHEHMS K CKAa3aHHOMY O
HOPMaJIbHOM paclHnpenesyieHuy CTOUT 3BaMeTUTh, UYTO Ha

CcaMoM neje 3TO pacrnpenejyieHme He TaKoe
OCTPOKOHEUHOe, KaK Ha Ipadmkax, IOIPeIOCTaBJIEHHEX B
IaHHOM TJjaBe. PeasnibHad bopma HOPMAaJIbHOT'O

pacnpenesyieHMsa IokKasaHa Ha pucyHke 3-14. OTMmeTbTE,
yTO 3Iechb MacuTadel OBYX OCEM OIOMHAKOBE, B TO BpeMd
Kak B JpyI'Mx TIpadmrMuecKkux IOpuMepax OHM OTJIUYAKTCH
OJId nOpunaHmsda 0oJjiee BHITSHYTOM (QOPMEL.

JlorapupMmueckmu HoOpMaNIbHOE paclHpejfelieHue

19 TOPTORBRIM MHOTME IMIPUIIOXEHUI TpPeOyilnT HeOOJIbIOW,
HO BaxXHOM MOIMOMKALMM HOPMAaJIBHOTO paclhpelesieHUd.
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Pucyrokx 3-14 PeasibHass QopMa HOPMAJIBEHOI'O

pacnpenesjeHnsa

C [IOMOIUIBIO 5TOU MOIOUOMKA LM HOpMaJIbHOE
pacrnpenejyieHme npeobpasyercsa B JorapmubMmye Cckum
HOpMAaJIbHOEe pacnpenesieHre. lleHa J000Tr0 CBOOOOHO

KOTHUPYEMOT'O MHCTPYMEHTA MMEEeT HYyJIeBOe 3BHaueHMe B
KaueCTBe HWXHETO mpemena’. IllosToMy KoTIa LeHa
5TOTO MHCTPYMEHTa IalaeT U OpubiamxaeTcsa K HYJD,
TO, TEOPeTUUEeCKM, lieHe MHCTPYMEHTa IOJIKHO OBITb BCE
TpyOHEE IIOHUBUTLCH. PaccMoTpuM HEeKYIO aKLIMIO



crommMmocTrio 10 mosmapoB. Ecam OB akuuda yhoajla Ha 5
OOJIJIapOB OO S »moJjiJyiapoB 3a akumwo (50% noHwmxeHue) ,
TO B COOTBETCTBMM C HOPMAaJIbHEIM pPaclOpenejieHMeM OHa
MOXEeT TakXe JIerKo yhnacrte ¢ 5 posuapoe no 0
nosapos. OOHAKO IHOIpM JOTapMOMMUUECKM HOPMAaJIbHOM
pacnpenesieHu nomobHoe mnaldeHme Ha 50% ¢ uLeHel B 5
IOJIJIapOB 3a akumMiow 1o ueHsl 2,50 @DosjmapokR 3a akLMio
OyneT INPMMEPHO TaKMM Xe& BEPOSTHEM, Kak M IIaIdeHue C
10 momyapoB mo S5 OOJJIapoOB 3a aKLMo.

Jlorapudbmudeck HopMaBHOE

HopmansHoe

PucyHok 3-15 HopmaslbHOE M JIOTapuU@MUUeCKMU
HOPMAaJIEHOE pPacClpeneeHmUs

JlorapubMmMuecky HOpPMaJIbHOE paclpenejieHue, PUCYHOK
3-15, paboraeT TOUYHO Tak Xe, KaK UM HOPMaJIbHOE
pacnpeneyieHue, 3a TEeM VCKJIUEeHMEM, uTo npm
JorapubdMmMyecKy HOPMaJIbHOM pPaclpenesieHUM MBl MMEeM
OeJjio C IPOLEHTHBEIMM M3MEHEHMAMM, a He aOCOJIIOTHBMIU.
Tereps paccMOTPpMM IBMXEeHME BBepX. B CcoOOTBeTCTBUM C
JorapubdMmMUyecKy HOPMAaJIbHBEIM paclpenesieHUMEeEM IOBMXEeHME
c 10 gpmommapoB 3a akumio »no 20 »JoJjgapoB 3a akLMio
AHAJIOTMYHO IOBMXeHMI C 5 pmoJapoB no 10 mosjapor 3a
akuuo, Tak Kak oba D2Tu IOBUMXEHMS OIPeOCcTaBJISOT
noBemeHrMe Ha 100%. 39To He O03HauaeT, UYTO MHB He
OyIoeM MCIOJIb30BATh HOPMaJIbHOE pacnpenejieHue. Mu
NPOCTO TIIO3HAKOMMMCS C JIOTapudMMUEeCKM HOPMAaJlbHEBEIM
pacnpenesyieHMeM, IIOKaXeM ero OTJIMUYME OT HOPMAJIbHOTO
(norapubmMmueckKu HOPMaJIbHOE pacnpenejyieHmne



MCIIOJIb3yeT I[POLIEHTHEEe, a He abOCOJI0THBEE M3MEHEHUH
LIeHBE) M YBUIMM, UYTO OOBIUHO MMEHHO OHO MCIIOJb3yeTCcHd
pm OOCYXIOeHUM LEeHOBBIX IOBMXEHUV WJIM B TOM CJlydae,
KoI'la HopMaJIbHOEe pacHnpenejieHre OI'PaHMYEeHO CHU3Y
HYJIEM. Hisa MCIIOJIb30BaHMA JiorapuoMmyueCcKu
HOPMaJIbHOI'O pacrnpenesieHnsa HeOoOXOoOMMO
npeoOpa30BEBATE HOaHHBIE, C KOTOPEIMM BE paboTaeTe, B

HaTypaJibHEE JIOTapPUdMEL .

[lpeobpasz30BaHHEE IIaHHEIE OynoyT HOPMAaJIbHO
pacrnpenensarbcsd, ecnmn HeoOpabOoTaHHEE IIaHHEBIE
pacnpenesaamMch JioTapudMMUuecKM HOPMAaJiIbHO. ECAM ME
paccMaTpMBaEeM paclhpenesieHre MBMEeHEeHUMM LEeHBEl M OHO
JjorapmoMmMyecKy HOpMaljibHOe, TO MOXHO MCIOJbE30BaTh
HOPMaJIbHOE pacrnpenejyieHue . CHauaJa MEI I OJIKHEL
pPasOesMTh KaxXOyln LeHYy 3aKPeTMA Ha Opedplayllyln LeHYy
3aKPBEITUA. JOonyCcTuM, ME pacCMaTpMBaeM pacrnpelnejieHue
eXeMeCHAUHBIX LIeH 3aKPbeTUS (MOXHO MCIIOJNIB30BATH JIOOOM
BPEMEHHOM IIepuon: YacoBOM, IOHEBHOM, TOIOOBOM U
T.O.). I[IPenmnojyioxmMMm, LEeHB 3aKPBETUS I[IOCJHEeIHUX I[I9TU
mecsaues — 10 pgosnapor, S nmomyaposB, 10 gomjmapos, 10
IIOJIJIaPOB u 20 IIOJIJIapPOB . ChiJe! COOTBETCTBYET
NoHMXeHM© Ha 50% BO BTOPOM Mecsdlle, I[IOBBIIEHMK Ha
100% B TpeTbeM Mecdle, HOBHIEeHMIO Ha 0% B UeTBEepPTOM
Mecsdlle UM IIOBHIIEHMIO  Ha 100 =B nmgaroM Mecdlle.
CoOoTBETCTBEHHO MH nojayumm dactHeie 0,5; 2; 1 m 2 no
eXxeMeCSa4YHBIM M3MEHEeHMAM LIeH CO BTOPOTO IO MISTHEM

MEeCSLH. Clie) TO xe, gqTO 178 HPR Halem
NoCcJyiIenOoBaTEJIbHOCTMU . Temnepb MBI JOJDKHEI NNpeoOpa30BaThb
UX B HaTypaJibHEIE JoTapudMs, YT OORI U3YUUTH

IOJIyUdeHHOEe paclpenesyieHrMe Ha OCHOBE MaTeMaTUUdeCKOTO
arnrnapaTa HOPMAaJIbHOTO pacrnpenesieHusa. TakuMm obpasom,
HaTypaJibHEM JoTapudm 0,5 pasen -0,6931473, 1n(2)
=0,6931471 m 1In(l) = 0. Tenepp K pacnpenejyeHU
STUX TNPeoOpa30BaHHBIX HOaHHEIX MBI MOXEM IIPUMEHSTH
MaTeMaTUUeCKMe MEeTOIb, OTHOCAIMEeCS K HOPMaJlbHOMY
pacrnpenejyieHMo.

[lapamMeTpnueckoe onTmManbHoe £

Mel HEMHOT'O IIO3HAKOMUMJIIMCB C MaTeMaTUKOM HOPMaJIBHOTI'O
iz HOPapM@MquCKVI HOPMaJIBHOTI'O paclipeneJiIeHA nu



Ternepb I[IOCMOTPMM, KakK HaxXOoOUTh onoTmuMasibHoe f 1o
HOPMAaJIbHO pacrnpenejyie HHEIM pes3yJibTaTaM. dopwmyia
Kemnnm aBJyigeTcsd [IpUMEPOM rnapaMeTpmuuyeCcKoIo
onrTuMaJbHOTO L, roe f gaBiageTrcsa QyHKLUMENM IOBYX
napamMeTpor. B oOGopmysie Kejum BBOIOHBIE IIapaMeTpPhl —
B5TO IIPOLIEHT BHMI'PHIIHEIX CTABOK M OTHOUEHME BHEMUI'PHIIA

K [NOPOMIPHILY . OmHaxko  odopwmysia Kejuim  mact BaM
OIITMMAaJIbLHOE f TOJIbLKO Torma, KoTrma BO3MOXHEIE
PE3YIILTAaTE MMEIT OECPHYJIIMEBO pacrpenesyieHue .

IpyruMm cjgoBamy, OQopmyJsia Kejnam JacT OpaBUIIBHOE
onTmMasibHoe f, kKOor'Da eCcThb TOJIBKO IBa BO3MOXHEIX
pesyJibTaTa, B IIPOTMBHOM CJlydae, KakK, HaIlpuMep, B
HOPMAJIbLHO pacnpenejyie HHBIX pesyabTaTrax, bopmysa
Kennu He macT BaM NPaABUJIbBHOE OITMMAJIbHOE £2,

[lapamMeTpHrueckKue Me T OB ropasngo MOlIHEee
SMIIUPUUECKUX . PacCMOTPMM CUTyalMio, KOTOPYI MOXHO
[MIOJIHOCTBI ONMCAaThk OepHYJIJIMEBHIM paclnpernejieHueM. Me
MOXEM paccumMTaTh onTmuMmaJibHoe f Jmbo m3  GopMyJIBl
Kennu, hinZiele C TIOMOIBbI  DJOMIMPMUECKOTO  MeToIa.
HonycTmmM, Me BEMIPEHBaeM 60% BpeMeHM. IlpennojioxmM,
MBI OpoOCaeM HEeCHMMMETPMUHYK MOHETY, U IOPpM JOJITOU
nocjgenosaTesgbHOoCTM 60% OpPOCKOB OyOyT NIPUXOIOUTHCSH
Ha JIMLEBYID CTOPOHY. IloaTOMy MBI KaxXIelM pa3 CTaBUM
Ha TO, 4YTO MOHeTa ©OyIeT BHIIAIATbL Ha JIMLEBYIO
CTOPOHY, WM BBEUMIPHII cocTaBjageT 1:1. V3 QOopMyJE
Kennu caepyeT, uYyTOo Hamo cTarurhk 0,2 Hamero cuerTa.
Takxe @ponycTMM, dYTO M3 npouielx 20 ©Opockor 11
BHIIIAQJIM JIMIIEBOM CTOPOHOM, a 9 obpaTtHOM. Ecam OB MH
ucnoJyib3oBaau 2Tt 20 CcIOeJloKk B KadecTBe BBOIHBEIX
IIaHHBIX nJis AMIUPUUIECKOTO MeTona pacueTa f,
pesyJibTaToM OBJIO OB TO, UYTO cJenyetT puckoBaTtk 0,1
HaWero CcuYeTa IOIpM KaxOoy cJenywomer cTabBke. Kakoe
3HaAUYEeHUE IPaBUJIbBHO, 0,2, [IOJIyYEeHHOE
apaMeTpmudeCKUM METOIOOM (bopmyTia Kemnnm C
OepHYJINIMEBEIM pacrnpenesieHuemMm), winm 0,1, HaMIeHHOe
SMIIMPUYUECKM Ha  OCHOBEe 20 rnocJjenHmMx  OpPOCKOB?
[IpaBMIIb HEIM OTBETOM ABJIAeTCH 3HaueHMe 0,2,
HaVmeHHOoe C ITOMOIIB IO rnapaMeTpuUeCcKoOITO MeTona .
[lpuMHa B TOM, UYTO KaXIbM I[IOCJenyllMy OpPOCOK MMeeT
©60% BEpPOSATHOCTBL BHIACTH JIMILIEBOM CTOPOHOM, a He 55%
BEPOSTHOCTD, UTo crenyer nu3 Pes3yJIbTaTOB 20



nocJjenHmx OpPOCKOB. XOTH MBI paccMaTpMBaeM TOJIBKO 5%
OTKJIOHEHME B BEepOATHOCTM, TO ecTb 1 ©Opocok mu3 20,
pPes3yJbTaTE [IOCJle I[PUMMEeHEeHMSa Pas3HBIX 3HaueHuy L
OyOoyT CUJIBHO OTJIMUYaTbCd. BooOle napaMeTrpudyeckme
MEeTOHObl BHYTPEeHHe 0oJjiee TOUYHBE, UeM DJSMIUPUUEeCKUE
(npm YCJIOBUM, uTo MEI 3HaeM pacrnpenesieHue
Pes3yJIbTaTOB) . Clie! repBoe IperMyImeCcTBO
napaMeTpmyeckoro wMmeTona. CaMell OOJIbLIOM HEeIOCTaTOK
napaMeTpmMyecKux MeTOIJOB COCTOMT B TOM, UTO ME
IOJIXHEL  3HATh, KakyMM paclpenejieHre  pes3yJibTaToB
OymeT B TEeUeHMe  IOJIUTEJIBHOTO BPEMEHN. BTopoe
NIperMymecTBO COCTOMT B TOM, UTO IJIS JSMIMPUUECKOTIO
MeToma TpebynTcsa WCTOPMUYECKME IOaHHBEe, B TO BpeMd
Kak OJid [IapaMeTpuuyeCcKOI'0 B 3TOM HET HeOOXOOVMMOCTU.
Kpome TOTO, BTa MCTOPMS OOJDKHA OBITHE JOBOJIBHO
[IPOTHAXEHHOM. B TOJIBKO

UYTO PACCMOTPEHHOM IPpMMEPEe MOXHO IMIPenrnoJioOXUThb, dYTO,
ecaiu ©Ovl y Hac ©Owvula wucrtopmsa 50 OpoOCKOB, Mbl OB
MNOJIyUMJIM SMIMPUUEeCcKoe onTuMajibHoe f Omamxe x 0,2.
[Ilprt mctopum 1000 OpoOCKOB OHO ObBUIO OB elle OJMXe.
ToT ¢axT, UTO SMIMPUUECKME MeTOINE TPpelOyKnT IOOBOJIBHO
OoJIbIIOTO OOBbeMa MCTOPUUECKMX IOaHHBEIX, CBeJI BCe UX
MCIIOJIb30BaHME K MEeXaHMUYECKMM TOPIOBEIM CHUCTEMAaM.
ToT, KTO B TOPIOBJIE MCIOJIB3yeT UYTO-JMOO OTJIMUHOE
OT MeXaHMUYECKMX TOPIOBHX CcHUCTeEM, OyIb TO BOJIHH
SINIMOTTa WM (QyHIOaMeHTAaJIbHBle HOaHHBEe, [IPpaKTUUeCKU
He MeeT BO3MOXHOCTHU MCIIOJIb30BATh METOI
onTmMmaJsibHOTo f. C mnapamMerpuyeckKMMM MeToaMM OeJio
obcTouT wMHade. Hanpmmep, TOT, KTO XeJlaeT CJIEIO
CJlegoBaTh KaAKOMy-—HUMOYIB  PBIHOUHOMY  I'YPY, MeeT
Telepb BO3MOXHOCTBL MCIIOJIbB30BaTh onTuMaJibHOe . B
5TOM COCTOUT TPEeThbe IMIPEMMYIECTBO IIapaMeTpUudecKoIT o

MeTOla — OH MOXEeT MCIOJb30BATHCS JIOOBM TPEMIEPOM
Ha JII060OM  DEIHKE. B TOM ciydae, KoT'Ia HEe
MCIIOJIb3YeTCs MexXaHMUecKas TOPTOBASA cucrTeMa,

caenyeT IIOMHUMTB O BaxXHOM ponyueHurm. OHO COCTOMT B
TOM, 4YTO OyIOyllee paclhnpenejyieHue npuobeuie M yOBITKOB
OyIoeT HalOMMHAaTBb paclIpenejieHMe B OPOIJIOM (IIO3TOMY
MBI ¥  PacCCUMTEBaEM OIITUMAaJIbHOE ), 2TO MOXeET
oKazaThbCHd MeHee BEPOATHEIM, ueM B ciayuae
UCIIOJIb30BAHUSI MEXAHUUECKOU CUCTEMEH.

Bce BHIIeckalaHHOEe BacTaBJsgeT IIO—MHOMY B3I3IJISHYTbL Ha



oXmmaeMyn pabtoTy JoOOI'0 He IIOJIHOCTBI MEeXaHUUEeCKOTO
MeToIa . IHaxe 1npobdecCroHaJIbl («byHOaAMeHTa—JIMCTED»,
nocJyiegoBaTesn T'anHa 1ZNNZ] SJamMoTTa U T.II.),
MCIIOJIb3yKIMEe TaKue MeTOoInpl, OOpedeHB Ha Heylauy,
eCcJIM OHM HaxXOoOaTCd IaJleko clpabka OT IMKa kpueom f.
Ecim OHM CJIMIIKOM HOaJIeKO CJiIeBa OT IIMKa, TO II0JIydaT
reoMeTpuueck 0OoJjiee HUI3KMe NPUOBIIM, 4YeM MX OIBT U
HAaBBEIKM B D2TOoM o6OJlacTM T[IO3BOJISKT. Bosee TOTO,
IPAKTUKM HE IIOJIHOCTBHI MEXaHUMUECKMUX MEeTOIOB IOJDKHEI
[IOHMMATb, UYTO BCEe CKasaHHoe 00 onrtuMmajgbHoM f wu
UYCTO MEeXaHMUEeCKMX MeTomax OyIoeT MMEeTb IpsaMoe
OTHOIIEHME M K WMX CHCTeMaM. OJOTO HAaIOo YUMTHBATL IIPU
VCIIOJIb30BAHUU MOIOOHEIX METOLOOB . [loMHUTE, UTo
[IPOUTPHIIM MOTYT OBTbH SHAUUTEJIbHBEIMM, HO 5BTO He
O3HadvaeT, 4YTO MEeTOI He CJenyeT IPMMEHSTH.
YeTBEpTOE WU, BO3MOXHO, HauboJibllee MNIPEeUMYyIeCTBO
napaMeTpmMyecKoro MeTOoIa ONpeneJIeHMAd ONTMMaJIbHOTO f
COCTOMT B TOM, UTO I[IaPaAMETPUUECKUNM METOI I103BOJIAET
co3IaBaTh MOIEJIM «UTO eCHAM». HamnpuMmep, BB pPeumu
TOPTIOBaTh [0 PEHHOYHOM CHUCTeMe, KoTopasa paborajsa
IOCTATOUYHO YCIemHO, HO XOTUTe IIOIOIOTOBUTHLCHS K
CUTyaluuy, KoI'la 9DTa PBEHOUHAA CHUCTeMa IIPeKpaTuT
xopomo paboraThb. [lapaMeTpMuyecKMe MeTOIOB ITO3BOJISIT
BapbMpOBaTh BallM BBOINHEE IIapaMeTpel IJId OTPaXeHMA
BO3MOXHEIX WM3MEHEeHUlM, M OJjlaromapsa 5SBTOMYy I[OKa3aThb,
KOI'Ia PBIHOYHAadA CHUCTeMa IIpeKpaTUuT XOopowo padboTaTsh.
Eme pas [NOBTOPKICH: IlapaMeTpudecKMe MeTOIObl HAaMHOTI'O
MOIIHEE BMIVMPUUYECKUX .

SBaueM BOOOUE MCIOJB30BATH DJSMIMPUUECKMe MeTOonbl? OHU
VMHTYUTUBHO ©OoJiee OUYeBUMIOHB, UYeM IlIapaMeTpudecKue.

ClemoBaTeJsibHO, SMIIMPUUECKUE Me TOIOBL HeoOxXOoIOMMO
“3yyaThk OO Iepexoma K I[IapaMeTpuyeckuM. Mer yxe
IOCTaTOUYHO IOOPOOHO paccMoOTpesn SMIOVPUYE CKUN

I1ogxXong wm IIOS5TOMYy TIT'OTOBEI UM3Yy4YadThb IlIapaMeTpndeCKMre
MeTOIHI.

PacnpegeneHne TOPI'OBHX nNpubmmen m y6rTkoB (P&L)

PaccMoTpuM cJlegyIolyio [IOCJIeIOBaTEeJILHOCTD 232
TOPTOBEIX NPUOBJIEM M YOBITKOB B IIyHKTax. He wuMeerT
3HaAUeHMusI, K KakKoMy TOBapy WM CUCTEeMe OTHOCUTCSH
SOTOT IIOTOK IOAaHHEBEIX — O5TO MOXeT ObITE JIiI0Oad cucTeMa



Ha JIIOOOM PEHKE.

N coenkm |N coenku |N0 coesxkm |N P&L
P&L P&L P&L CcIeJikK
"

1 0,18 25. 0,15 |49. 0,17 73. 0,2
2

2. -1,11 |26. 0,15 [50. -1,531|74. 0,9
2

3 0,42 27. =-1,14(51. 0,15 |75. 0,3
2

4, -0,83 |28. 1,12 |52. -0,93|706. 0,1
7

5 1,42 29. -1,88[53. 0,42 77 . 0,5
7

6. 0,42 30. 0,17 (54. 2,77 78. 0,1
7

7. -0,99 |31. 0,57 |55. 8,52 79. 1,1
8

8 0,87 32. 0,47 |56. 2,47 80. 0,1
7

9. 0,92 33. -1,88(57. -2,08 (81. 0,7
2

10. -0,4 (34. 0,17 |58. -1,88 [|82. -
3,3
3

11. -1,48|35. -1,93|59. -1,88 |83. -
4,1
3

12. 1,87 |36. 0,92 |60. 1,067 84 . -
1,6
3

13. 1,37 |(37. 1,45 |e61l. -1,88 |85. -
1,2
3

14. -1,481|38. 0,17 |62. 3,72 86. 1,6
2

15. -0,21(39. 1,87 |63. 2,87 87. 0,2
7

lo. 1,82 (40. 0,52 |64. 2,17 88. 1,9




7
17. 0,15 |41. 0,67 |65. 1,37 |89. -
1,7
2
18. 0,32 (|42. -1,58|66. 1,62 |90. 1,4
7
19. -1,1843. -0,5 |67. 0,17 |91. -
1,8
8
20. -0,43144. 0,17 |68. 0,062 |92. 1,7
2
21. 0,42 |45. 0,17 |69. 0,92 |93. 1,0
2
22. 0,57 |46. -0,65(70. 0,17 |94. 0,6
7
23. 4,72 |47. 0,96 |71. 1,52 |95. 0,6
7
24. 12,42148. -0,88(|72. -1,78|96. -
1,1
8
IIpomoirxkeHMe
Ne P&L [N P&L [N P&L |[N* coeJikmu
CIOeJIK COeJIK COeJIK P&L
u 171 171
97. 3,2 |126. - 155. 0,3 184.
2 1,8 7 0,57
3
98. - 127. 0,3|156. 0,8 185.
4,8 2 7 0,35
3
99. 8,41128. 1,61(157. 1,3 186.
2 2 2 1,57
100. - 158. 0,1 187. -
1,5 6 1,73
8
101. - 130. 1,01(159. 0,1 188. -
1,8 2 8 0,83
8
102. 1,2 |131. - 160. 0,5 189. -
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118. -1, 1(147. 0,41(176. 0,3 205.
08 2 7 0,77
119. 1,21148. 1,4|177. - 206.
7 2 1,3 1,10
3
120. 0,61(149. 0,91|178. - 207. -
2 7 1,1 1,88
8
121. - 150. 0O0,6(179. 0,9 208.
1,0 2 7 0,35
3
122. 1,81|151. 0,3(180. 0,7 209.
2 2 0 0,92
123. 0,41152. 0,6(181. 1,6 210.
2 7 4 1,55
124. - 153. 0,71(182. 0,5 211.
2,6 7 7 1,17
3
125. - 154. 0,6(183. 0,2 212.
0,7 7 4 0,67
3
IIponmoJr
XEeHMue
N coenkm [N P&L N P&L |N* coerskm
P&L CIOeJIK CcIOeJik P&L
u u
213. 0,82(218. 0,2(223. - 228 1,80
5 1,3
0
214. - 219. 0,11(224. 0,3 (229 2,12
0,98 4 7 .
215. - 220. 0,7(225. - 230 0,77
0,85 9 0,5
1
21le. 0,22(221. - 226. 0,3 (231 -1,33
0,5 4
5
217. - 222. 0,31227. - 232 1,52
1,08 2 1,2
8




Ecnu MEI XOTUM ONIpenesinTh IpMBEIEHHOE
rnapaMeTpuueckoe ONTMMAaJIbHOE f, HaM npmuneTcs
npeobpasz3oBaTb DSTU TOPITOBEE NPUOBIIM U yOBITKM B
[IPOLIEHTHEIE TIIOBBIIEHMS UM I[IOHMXEHMS (OCHOBBEIBAACH Ha
YPaBHEHUSX C (2.10a) 1o (2.10B)) . 3aTeM  MH
npeobpalsyeM 5STU IIPOLEeHTHEEe NOpubbeuiM U YOBRITKH,
YMHOXMB MX Ha TeKyllyln lLieHy 0a30BOI'O MHCTPYMEHTA.
Hanpumep, P&L N 1 cocrarager 0,18. JonycTwuMm, UTO
IleHa BXoIa B 5Ty crmenky ©Owvwia 100,50. TaxmMm
obpas30oM, MPOLIEHTHOE IIOBHIIEHME IO BTOM CIAeJike OyIeT
0,18/100,50 = 0,001791044776. Temnepb MNPEOIOJIOXUM,
yTO TeKyllad ILeHa 06a30BOI'0 MHCTPYMEHTA COCTaBJISET
112,00. Ymuoxmus 0,001791044776 wa 112,00, MEI
nojiydaeM npuBemeHHoe P&L = 0,2005970149. Urobu
[IOJIyUMThb IIOJIHEIE IIPUMBEIEHHBIE IaHHBE, HeOoOXOIOMMO
npondejyiaTb BTy NOpoLenypy IOJd Bcex 232 TOPIOBHX
NpUOBLIIEN U YOBITKOB.

HezaBucmuMO OT TOTO, OyIeM MB [IPOBOOMUTHL pPaCueTH,
MCIIOJIb3y S I[PUBEOEeHHBEe JaHHBlEe, WM HeT (B DBTOoMN
TJiaBe MEI He OyneM MCIIOJIb30BAaTh IPpMBEIEHHBE
IaHHEBEIE), MBE BCE€ PaBHO HOJIXKHEL pPacCCUMTaThb CpenHee
(apubmeTHueckoe) u CTaHIOapTHOE OTKJIOHEHUEe
COBOKYIIHOCTM DTUX 2372 TOPTOBHX NPUOBIJIEN UM YOBITKOB.
B HameM ciaydae 2TO 0,330129 U 1,743232
COOTBETCTBEHHO (ecyam OB MB IPOBOOUIIM OIepalumy Ha
[IPMBEINEHHOM OCHOBe, HaM OBl NOHAaIOOUJIOCH OINpenesisaTh
cpemHee M CTAHIAPTHOE OTKJIOHEHME IO IIPMBEIEHHEM
TOPTI'OBEIM P&L) . Tenepsb MBI ~ MOXEM MCIIOJIb30BAaTh
ypPaBHEHME (3.16), yTOOEl IpeobpasoBaTh KXy
OTIEJIbHYI TOPTOBYI NPUOBJIL M YOBTOK B CTaHIAPTHEHE
e OVHMLIEL .

(3.16) z=(X-U)/S,

rne U = CpelIHee 3HaueHMe IaHHBIX;
S = CTaHOapTHOE OTKJIOHEHME IOaHHEIX;
X = HabJomaeMasa TOUYKa IOAaHHBIX.

IOma coenxku N 1 npeobpas’yeM  OPpUOBLIIb 0,18 B

CTaHIOapTHBIE €IOVHNMIIE



Z= (0,18-0,330129)/1,743232 =-0,150129/1,743232
=-0,08612106708

TakxuM Xe obpal3oM cJjenyomuve Tpm cpmenaxkm -1,11; 0,42
171 -0, 83 npeobpa30BEIBAITCHA B -0,8261258398;
0,05155423948 u -0,6655046488 cCcTaHIAPTHBEIX €OMHMLIH.
[locme TOTO, Kak Mb TIpeobpal3yeM BCe  TOPIOBHE
npmubeiM ¥ yORHTKM B CTAaHIAPTHBE eIOVHUIE, MOXHO
cobpaTh B SAUYEVKM TeEIepb YyXe HOPMMPOBAHHEE IaHHBE.
BCrioOMHMTE, UYTO IMPM HaJIUMUUM sSUeeK TepseTcs uYacThb

mHbopMaLUMM O pachnpenesieHuM (B HaWeM cjydae o
pacrnpenesyieHnun OTIOeJIbHEIX CIOeJioOK) , HO XapakTep
pacrnpenejyieHMs  OCTaeTcsa TeM  Xe. HonycTumMm, MEI
rnomMemaeM 35T 232 cpenxku B 10 dueexk. KojmuecTBO
gYeeK BHOPAHO NPOMBBOJBHO — ME MOIJIM OB BHOpPaTb 9

mny 50 gueex.

232 PeanbHble CHENKH

-

]

HopmanbHoe pacnpesnelieHue

Pucyrnok 3-16 232 cmenkum B 10 syuemkax oT -2 mo +2
CUI'MEI ¥ HOPMAJIbHOE pacHnpenejieHue

Korma ™Mbl pasMeniaeM »OaHHBEIE B 2 sSUeMKM, TO  IJOJIKHE
BHIOPAThE MHTEPBAJI 3HAUEHUM, B KOTOPOM pPaCIIOJIOXEHH
gueVikM. Mel BEIOEpPEM MHTEPBAJI OT —2 OO +2 CUIMBI. OTO
OBHauvaeT, uYTO Yy Hac Oymer 10 OIMHAKOBEIX SUueek
MeXnoy -2 CTaHOApTHHMM eIMHUMIIaAMM M +2 CTaHIapTHBMU
eguHMIaMu. Tak kKak Mexnoy -2 UM +2 4 CcTaHIApPTHHEX
eOVMHMIE M MBl IOeJMM D2TO0T »OmanaszoH Ha 10 paBHBX
yacTert, ToO nojgyuaem 4 / 10 = 0,4 cCcTaHOApPTHHX



eOVMHMIE B KadeCTBe pasMepa WM IIVMPUHED> KaXIou
guerku. [losTOMy Halla IepBasd dderka OyIeT COoIepXaTh
Te CHOeJIKM, KOTOpee OBJIM B IOManas3oHe OoT —-2 mo -—-1,6
CTaHIOapPTHHEIX eIVHN’lI, clenymnias Jyenka oymeT
comepxaTh craeJkm oTr-1,6 nmo-1,2, 3arem oT -1,2 mo -
0,8, m Tak nmajyiee, IIOKa IIOCJIeIHAd dgUelka He BMEeCTUT
conejku wMexny 1,6 m 2 CTaHODAapTHHEMM eOMHMIaMM. B
HaleMm cliydae Te cCOeJyiku, KOTOPHIE MeHee -2
CTAaHOAPTHBEIX eOuMHMUL, WM OoJiblle +2  CTaHIAPTHHEX
eoVHull, He OyIOyT pasMelleHb B S4YeMKM, WM MbBl UX
npourHopupyeM. Ecau Ob MBI HOXeJaJsM, TO BKJIIOUMIM OB
X B KpaMHMe H4YerKM, pPa3MeCTMB TOUKM HOAaHHBHX MeHee
-2 B duUeMmky oT -2 @mo -1,6, U TakuM xe obpa30oM
MOCTYNUIIM OB B OTHOIIEHUM TEX TOUEK IAaHHBEIX, KOTOPHE
bospme 2. KoHeuHO, MH MOTJIM OB BHOpPaTh OoJee
LMPOKMM  IOManas0oH, HO DBTU CIHEeJIKM HaxoOsaTcda 3a
npenejyiaMM BHOPAHHBIX SYeeK, UM Mbl UMX He YUUMTHBAEM.
IpyI'MMMy CcJioBaMyM, MBI He paccMaTpuBaeM crnejiky, P&L B

KOTOpPEIX MeHbme, uyem 0,330129 - (1,743232 * 2) = =
-3,1563, wmnm O6onwme, uem 0,330129 + (1,743232 * 2)
= 3,816593. Mer  cemuyac Ccos3IajiM  paclpenejieHue

TOPTOBEIX P&L cucremel. PacnpepmeneHue comepxmuT 10
TOUEeK HOaHHEX, TaK kak MH peumm paborars ¢ 10
dYEeVIKaMM . Kaxmasg  Touka  HOaHHBIX OTpaxaeT  UMCJIO
CHOeJIOK, KOTOpHE [onamalnT B 3Ty g4derky Kaxnasa
cmeJsika He MOXEeT IOoNacThk 0Oojiee ueM B 1 HGUEVKYy U
ecJyiM CcOeJika HaxOoIMTCA 13a IpenmejaMM 2 CTaHOAaPTHBIX
enouHul, C Jiobo¥M CTOPOHEL cpenHero (P&L < -3,156335
mim > 3,816593), Torma OHa He OyIeT NpencTaBJIEHA B
5TOM pacrnpenesieHun . PrcyHOK 3-16 [IOKa3eBaeT
pacrnpenejyieHme, KOTOpOe Mbl TOJIBKO UTO paccumMTaliu.
MoxeT TMokasaTbCsd, UTO pacnpenejyieHre P&L Toproron
CUCTEMEl IOOJDKHO BCerma OBTb CMEUEeHO BIPaBO 3a CUeT
OOJIbIIMX BEMIPHIIEV . Hame pacnpenejeHMe 232 TOPIT'OBEBIX
P&L  npencramJjdeT cucremMy, KoTOopada B OCHOBHOM
IPMHOCUT HeOoJabliMe NpUOBIM. MHOTME TpeuIepbl MMeT
oMHOOUHOE MHEHUe, UyTO pachnpepesieHre P&L OOJIXHO
OBITE CMEIUEHO BIPAaBO IOJId BCEeX TOPITOBBIX CHUCTEM. 3ITO
He BcCerja BEPHO, UYTO UM [NOAOTBEPXIAaeT PUCYHOK 3-16.
PasHEE PBIHOUHEIE CUCTEMEI IMET Pas3JIMUYHBIE
pacrnpenesyieHnda, M BaM He CcJjiegyeT OXuIaTb, 4YTO BCe
OHM OyIOyT OIMHakKOBEIMM. Takxe Ha pUCyHKe 3-16



IOKas3aHO HOPMaJiIbHOEe pachnpenejsieHue s 232 TOPITOBHIX
P&L, ecnmt ObBl OHM OBUIM HOPMAJIBHO paclOpenejieHbBl. 3TO
OBLJIO COeJjylaHO IJigd TOTO, dYTOOEl BE MOIUIM I'padmrueckKu
CPaBHUTH TOPIT' OBHE P&L oJid [TIOJIYUEHHOTO 11
HOPMAaJIbHOT'O pacnpeneyieHns. CrHauaJa HOPMaJIbHOE
pacrnpenejyieHrMe pPacCCUMTBEIBAETCHd OJIS TPaHMUI  KaXIou
gqueViku. JJig caMoM JIeBOM SUeMKu »To 4 =-2 u z2=-1,6.
Terneppb NOOCTABMM IIOJIYUEHHBIE BHAUEHMS 7Z B YyPaBHEHUE
(3.21), 4yTOOBl pPacCCuMTaTb BEPOATHOCTH. B Hamem
npuMepe 3T0 coorBeTrcTByeT 0,02275 mnga 72 = -2 wu
0,05479932 mgna 7z = -1,6. 3aTeM BO3bMeM abCOJIOTHOE
3HAUEeHMEe PAas3HOCTM DSTUX »IOBYX 3HAUEHUM, KOTOpOoe B
HaumeM npuMepe OynmeTt ABS(0,02275 - 0,05479932) = =
0,03204932. 3BareM YMHOXMM IIOJIYUEHHHNM OTBET Ha
KOJIMYUEeCTRBO TOUekK IaHHBEIX, TO eCcTh Ha 232 (MH Bce
elne OOJIXHBEI MCIIOJIB30BATH 232 CHOEJIKM, XOTS HEKOTOPHE
MCKJIIOUAaKnTCH, TakKk KakK HaAxXoOaTCcsa BHe  IOmalas0Ha
BEIODPAHHEIX ddYeek). TaxkuMm obpas3oM, ecyam Obl IOaHHBE
OBLJIM HOPMAaJIbHO PaclpeleJieHbl UM pasMelleHel B 10 gueex
PaBHOM MUPUMHE Mexdgy -2 u +2 cuIMa, Tor'ga camasa
JieBasa ddemka cozmepxaja 6wt 0,03204932 * 232 =
7,43544224  sieMeHTa. Ecau cpejlaTek pacueT 04
kaxoor m3 10 gueek, MBI [NOJyYMM HOPMAaJIbHYK KPUBYIO,
MTOKa3aHHYK Ha pUCyHKe 3-16.

[Nouck onTmMansHOTro f IO HOPMAJNILHOMY pacHpemelIeHMI0

Certuac MBI paszpaboTaeM MeTOJ IIOMCKa ONTMMaJibHOTO f
[I0 HOPMAaJIbHO paclpenejieHHBEIM »OaHHBM. Kaxk m dopmysia
Kemnmm, 570 cCcnoco® OTHOCUTCH K I[apaMeTpudecKMM
MeTonmaM. OODHaxKO OH HaMHOI'O MOUIIHee, Tak Kak odopMmyJia
Kennmm oTpaxaeT TOJIBKO IBa BO3MOXHEX pPes3yJibTaTa
COOBITMA, & OHBTOT MEeTOJ I[IO3BOJIAET IIOJIYUMTh I[IOJIHEIM
CIIEKTPp PpPe3yJIbTaToB (Opu YyCJIOBUM, UTO pPEe3YJbTaTH
HOPMaJIbHO paclpenesieHHl) . YnobCcTrO HOPMaJIbHO
pacnpenesieHHBIX pPel3yJbTaToB (KpoMe TOoro GakTa, dYTO
B Pe€aJIbHOCTM OHM 4YacCTO HABJIAKNTCHA IIpenesjioM MHOIUX
OIPpyT'MX PpacHnpenejyieHmy) COCTOMT B TOM, UYTO MX MOXHO
onmMcaTb IOByMda HNapaMeTpaMu. GopwmyJiel Kejum manyT Bam
onTmMasibHOoe f 1OJya OepHYJUJIMEBEIX Pe3yJIbTaTOB, eCJUu
M3BECTHH IBa IllapaMeTpa: OTHOIIEHME  BEMI'PHIIA K
NPOMUTPHIY ¥ BEPOSTHOCTL BHUIPHUIA. MeTom pacueTa



OnTMMaJIbHOTO f, O KOTOPOM MEl Ceydac pacCcKaxewM,
TaKkxe TpebOyeT TOJIBKO IOka IllapaMeTpa — CpenHee
3HAQUEeHMe U CTaHIOapTHOE OTKJIOHEHME pPes3yJibTaTOoB.
BcrmnoMHMM, UTO HOPMAaJIbHOE pPacCIlpelesieHMe HABJIAEeTCH
HEeTPEPLIBHBEIM pacrnpenejyieHrEM. s TOTO, UTOOBL
MCIIOJIb30BAaTh HSTOT MeTOn, HeOoOXOOVMMO IOUCKPETHOEe
pacrnpenesyieHue . Iajiee  BCIIOMHUM, 4TO  HOPMaJlbHOE
pacrnpenesyieHue ABJIAETCHA HeOTI'PaHMUEHHEIM
pacnpenesieHueM. IlepBele OBa Wara, KOTOPBE MB IOJIKHEBL
CHOeJjlaTb IJid HAXOXIOEeHMS ONTHMMAaJIbHOTO f IO HOPMAaJIbHO
pacrnpenesieHHBIM OaHHBEIM, — DTO onopeneauTb, (1) Ha
CKOJIBKO CHMI'Ma OT CpenHeIrO 3HAauUeHMsda MB YyCeKaeM
pacrnpenejyieHue u (2) Ha CKOJIbKO PaBHOOTCTOSWMX
TOUYEK IaHHBIX Mbl pa3ejiMM MHTepBajl Mexnoy IOByMS
KpaMHVMM TOUKaMy, HauneHHeMM B (1) . Hanpmumep, MH
3HaeM, uTo 99,73% Bcex ToOouek IIaHHBIX HaxoIATCHd
MeXxOy IIJI0C M MMHYC 3 CuUIMa OT CpeIHeTro, IO3TOMY
MOXHO MCIOJIB30BaAaTh 3 CMIMa B KadeCTBe IapaMeTpa
niisa (1) . oy MM cJioBaMu, MBI paccMaTpmrBaeM
HOPpMAaJIbHOE pachnpenejieHMe TOJIbKO MexXOy MMHYyC 3
cuTMa ¥ IIJIIC 3 CHuI'Ma OT CPpeIOHero 3HaueHusa. TakuMm
obpasoM, Mel OxBaTeHBaeM 99,73% BcelM aKTMBHOCTHU B
npenesiax HOPMAJIbLHOTO pacHnpenejsyieHmd. Boobme, 04
STOTO IapaMeTpa Jydlle MCIOJIB30BaTh SHadeHue OoT 3
no 5 curMa. 4YTO KacaeTcsda 4Yucijla pPabBHOOTCTOAMMX
TOUEK IOaHHBEX (mar 2), MbB OyIeM MCIOJIb30BATb UYUCIIO,
Kak MMHMMYM, B IOecdTb pa3 OoJjibllee KOJMUYEeCTBA
CTaHOAPTHBIX OTKJIOHEHWUM, KOTOPOEe MCIOJIb3yeTCsa B

(1). Ecmm w™MB BebOepeM 3 cuIMa OJ4 (1), mTorma
BO3bMEM, O kparHey Mepe, 30 paBHOOTCTOAULMX TOUEK
IOaHHBIX oJjid (2) . ChiJe O3HauvaerT, UyTO Ha

TOPMBOHTAJILHOM OCHM CJleOyeT OTMETUTL OTPes30K OT
MMHYC 3 CuI'Ma OO ILJIC 3 CcuI'Ma M HaHecTtm Ha Hem 30
PaBHOOTCTOSMMX Touek. Tak KaK MexIy MMHYC 3 CcuIma
M maoc 3 cuI'Ma HaxXooMTcsa 6 CcuI'Ma M HaM  Hamo
pasMecTuTs Ha HBToM oTpe3ke 30 pPaBHOOTCTOSMMX

TOUEeK, Mbl IOOJIXHBEI pasmeauTb 6 Ha 30 - 1, wmim 29.
9to pmact Ham 0,2068965517. IlepBOM TOUKOM IAHHEIX
oynoeT MMHYC 3. 3areMm MBI OynoeMm IOOaBJIATH

0,2068965517 x kaxmou OpeldplOylley TOUuKe, IIOKa He
nocTurHeM jimoc 3. VM Tak HaHeceM 30 pPaBHOOTCTOAMMX
TOUEK IJaHHEIX MexIy MMHYC 3 M Jjoc 3. Hamem BToOpoM



TOUKOM IaHHBIX oyneT -3 + 0,2068965517

=-2,793103448, TpeTben TOUKOM IAaHHBIX oymeT
2,79310344 + 0,2068965517 = -2,586206896, wu Takx
najgee. Takum obpaszomMm, Me 3ajgazumMm 30 Touek Ha

TOPUBOHTAJIBHOM OCK. UYeM OOJiblleé TOUEK IaHHBEIX BH
MUCIIOJIb3yeTe, TeM Jyulle OyImeT pal3pelleHMe HOPMaJibHOM
KPpMBOM. JICIIOJIb30BaHME KOJIMUECTBa TOUEK B IEeCHaThb
pas OoJiplie urcia CTaHIapTHEIX OTKJIOHEHUN He
ABJIAETCHA CTPOIMM IIPaBMJIOM ONpeneJiIeHMd MMHMMAaJIbHOTO
yrcia TOUEK IAaHHBIX . HopwmasibHOE pacrnpenejyieHue
ABJIAETCHA HEMNPEPRBHEM pacnpenejgeHmeM. OIOHAKO  MH
IOOJIXHEI CHOEeJIaTb €TI0 JUCKPETHEBEM, YTOOBl 1O HEMY HaWTU
onTmMasibHOoe f. Uem OoJsipllee UMCJIO PaABHOOTCTOSWMX
TOUEK  IaHHBIX MBI  MCIIOJIB3YeEM, TeM  OJIMKe — Halua
OVICKPeTHad MOoIeJib OyIeT K peaJIbHOMY HENPEPEBHOMY
pacrnpenejyieHMo. [louemMy He CJIegyeT  MCIOJIbB30BaTh
CIMIIKOM OOJIbIIOE UMCJIO TOUeK »OaHHBEX? UYeMm OoJiblie
TOUEK IaHHBIX BH OyIeTe MCIOJIb30BATH B HOPMAaJIbHOM
KPpMBOM, TeM OOoJiblle BPEeMEeHM IIOHamobmTcsa oJjsda I[IoMCKa
onTuMaJbHOoTO f. Jlaxe ecysm BE OyIeTe MCIOJIB30BATH
KOMIIBIOTEP OJId TIIOMCKa ONTMMaJbHOTO f, npmu OOJBIIOM
KOJIMUeCTBEe TOUEK IOAaHHBEIX pacueT 3arVMeT OOCTAaTOUHO
MHOT'O BpPEeMeHM. bBoJjiee TOTro, Kaxiasa OOMNOJIHUTEJIbHAS
TOUKA HOAaHHBIX YyBeJMUMBAaEeT pal3peleHre B MEHbUEN
CTEeIeHM, UYeM IOpeqsaylas Touka. Mel OydeM HaseBaTh
OIIMCAaHHEIE BHIIE oBa BBOIOHBIX rnapaMeTpa
orpaHMUYMBaIMMM HapameTpaMmy (bounding parameters).
TpeTmm ¥  UYeTBEePTHIM Wary  I[IO3BOJIAT ONpenesyinThb
CpeOHIn apudMeTMUECKYIO CHOEeJIKY " CTaHIOapTHOE
OTKJIOHEHME IJIS PBEIHOYHOM CMUCTEMB, C KOTOPOM BH
paboraeTe. EcCamM y BaC HET MEXAHUMUECKOM CUCTEMH,
MOXHO IIOJIYUMTh OBTM UYMCJla W3 OPOKEPCKUX OTUETOB.
OIoOMH M3 peaJjilbHBEIX IIJIDCOB paccMaTpuBaeMoOIr'o MeTona
cocToOMT B TOM, 4YTO XIOJS €I'0 MCIOJb30BAHMA He
obga3aTeJqIbHO paboTaThk I[IO0 MEXAHMUECKOM CUCTeEMe, BaM
oaxe He HyXHB OpPOKEPCKME OTUETH MM TOPITOBHE
Pe3yJibTaTE B OyMaxHOM bopme. MeTon MOXHO
MCIIOJIb30BaTh, pPaCCuMTaB »OBa BBOIHEIX IapaMeTpa:
CPEeOHKKD apuOMeTUMUeCcKyl  CIOEeJIKY (B NOyHKTax WU
noJijiapax) M CTaHIApPTHOE  OTKJIOHEHME  CHOEJIOK (B
NyHKTAaxX WM JoJijlapax, B 3aBUCUMMOCTM OT TOI'O, UTO
BBl MCIIOJIbB3yeTe OJiId CPpemOHeV apubdMeTMUdeCKOM CHOEeJIKU) .



Ecrnm CTaHIapTHOe OTKJIJIOHEHNE CJIOXHO paccumMTrTarTs,
TOI'oa IIpocTo [IOMBEITAMTECH IIOHATE, HaCKOJIBKO, B

cpenHeu, cromeJyika oyngeT OTJIMYAaTbCH oT cpenHeun
coneJyiku. PaccumTaB cpenHee abOCOJIlOTHOE OTKJIOHEHUE,
BEI MOXeTe MCIIOJIL30BRATH YyPaBHEHUE (3.18) g

npeobpal30BaHMAa OLLEHOYHOT'O CpenHeTo abCOJIIOTHOT'O
OTKJIOHEHMS B OLIEHOUHOE CTaHOApTHOE OTKJIOHEHUE:

(3.18) S=M* 1/0,7978845609

=M* 1,253314137,
nae S = CTaHIapTHOE OTKJIOHEHUE;
M = cpeznHee abCOJIOTHOE OTKJIOHEHUE.

ST IOBa IapaMeTpa, cpelHee apubMeTmMuyecKoe CpenHeM
COEJIKM ¥ CTaHIOApTHOE OTKJIOHEHME CIOEeJIOK, Mb OyneMm
HasRBIBATh JIEVICTBUTEJILHEIMY  BBOIOHEIMM — [IapaMeTpaMi.
Ternnepr HaM HaIJOo B34Th BCE PaBHOOTCTOLIIME TOUKU
IDAaHHBIX M3 mara (2) M HaAUTM MX COOTBETCTBYIME
LIEHOBEIE 3HA4YEeHud, OCHOBHIBASICH Ha cpenHeM
apudOMeTMUECKOM SBHAUEHUM UM CTaHOAPTHOM OTKJIOHEHUN.
BcrnnoMHMM, dYTO HallMM PaBHOOTCTOALME TOUKM IOaHHBIX
BEIPAXEHBI B CTAHIOAPTHEIX eOMHMIIAX. Tenepb OJd KaxXIoom
M3 DBTUX PaABHOOTCTOAWMX TOUEK IaHHBEIX Mbl HalleM
COOTBETCTBYIUYI LEHY :

(3.27) D=U+ (S * E),

roe D = 1leHOBOEe S3HaueHue, COOTBETCTBYyIEe
SHAUEHUI CTAHIAPTHOM eIVHMULEL;

E = 3HaueHMe CTaHIAPTHOM €OMHMUIIBL;
S = CTaHIDapTHOEe OTKJIOHEeHNE;

U= cpenHee apmudMeTHMUECKOEe.

[Iocse TOTO Kak MHBl OINpenesiMjiIM BCEe 1LI€HOBBE BHAUEeHUS,
CcCoOoTBeTCTBYyIME Kamnoﬁ TOUKE IOAaHHBIX, MEI MOXeM
ckKasaThb, uTo CKOHCTPpYMPOBAJIM  paclrnpenejyieHue, K
KOTOpPOMY, KakK oxXmumaeTrcsd, OyAOyT CTPEeEMUTHECH TOUKU
IOAaHHBIX .

OOmHakO IJAaHHBIM MEeTOX IIO3BOJISET COeJlaThb HaMHOTO
OoJiblie. MEbI MOXeM BKIJIIOUNMTbB IBaAa TJOIIOJIHMTEeJIb HEIX
napamMeTrpa, KOTOPEE IIO3BOJIAT HaM PaCCMOTPETb TUIIE
CLIEHapMeB «4TO eCcJiM». OJOTM IapaMeTpbl, KOTOPEE MH



Ha30BEM [HapaMeTpaMy <«UYTO eCJim», IO3BOJIAKT YBUIETH
BJIMSIHUE MBMEHEeHUd Halem cpenHemn CIOeJIKM, UJIIN

UBMEHEHUS OVCIIEpPCUMA (CTaHODapTHOTO OTKJIOHEHMS)
CIeJIOK.

[lepBell M3 B3TUX IIapaMeTpOB, HAB3EIBAEMEV CXaTHEM
(shrink), 3aTparmMBaeT CPeIH CcIejiky. CxaTue — 5BTO

[IPOCTO MHOXMUTEJIb Hallell CpenHey Cchnejiku. BcrnoMHure,
U4TO KOI'Ia MBI HaAXOOVMM OITMMaJibHOe f, TO TIIONYTHO
[IoJiydaeM npyrmue BEJIMUMHEL, KOTOPEIE ABJIATCHA
[IOJIE3HBEIMM I[IOOOUHBIMM I[NPOOYKTAMM  OITMMAJIbHOTO T,
Takme pacueTdH BKJIOUAT CcpenHee reoMerTpuueckoe, TWR
M CPpenHKKn I'eOMeTpMUEeCcKyln crnejyiky. CxaTrtme [aBJideTcd
BEJIMUMHOM, Ha KOTOPYK MbBl YMHOXaeM CPEeIOHKI CIOEJIKY
eme no TOro, Kak OCYyUecCTBJISEM IIOMCK OITMMAaJIbBHOTO
f. CrnemoBaTeJsibHO, CXaTue II03BOJISET HaM pacCcuuTaTh
onTmMMasibHoe f Oy TOTO CJlydasd, Korjga CpenHAad
cOejyika 3aTpoHyTa CXaTreM, a TaKXe pacCuMTaTb HOBEE
NoOOUHBEIE NPOOYKTH. IIpennojioxyM, BBl TopryeTe B
cucTeMe, KOTopasa B I[IOoCJenHee BpeMa paboTajyia OUeHb
500eKTMBHO. BH 3HaeTe, UTO PAHO MJIM I[IO3IOHO CHUCTeMa
npekpaTmuT paboTaThk Tak Xe& YCIelHO, [IO03TOMY XOTUTE
3HaTb, UYTO IIPOM3OMIET, ECJM CpemHad chnejika Oyner
YMEHBIIEHa HAaIllOJIOBMHY . VICIIOJBE3yA 3HaAUeHMe CXaTud

0,5 (Tak Kak cxaTue ABJISE€TCHA MHOXMTEJIeEM, TO
cCpenHsad cCcIOeJyika, YMHOXeHHas Ha 0,5, ©OydeT paBHa
[IOJIOBMHE cpenHeun CHOeJiKu) , BEL MOXeTe HauTu
onTmMasibHOe f, KOI'Jga CpenHdd CcOeJika YMeHbllaeTcd
HallOJIOBUHY . BEI cMoXeTe YBUIETH, Kak TakKue
3MEeHEeHUS 3aTParMBanT TEeOMETPUUECKYIO CPEeIHIn
COeJIKy WM IpyTrVve  BeJIMUYMHH. cnonbl3ysa  3HaueHue

cxaTtmsa 2, BE  TakKxXe CMOXeTe yBUIOETb IIOCJENCTBUS
YOBOEHUS CpemHeM cheJku. JpyTMMuM CcJioBaMu, IIapaMeTp
CXaTMsa MOXET TakKXe MCIOJb30BaThCH OJId YBEJIMUEHUS
Ballel CpeIHeM CcIOeJIKM. Bojiee TOro, OH I[IO3BOJIAET BaM
B34Tb HEeNpMOBJIBHYI CHUCTEMYy (TO e€eCcThb CUCTEeMy CO
cpenHeun COeJIKOM MEHBIIEe HYJIS) u, MCIIOJIb3Y S
oTpMulLaTeJIbHOEe 3HadeHue CcxXaTud, I[IOCMOTPEeTb, UTO
Npou30MOeT, eCJIM 5DTa CUCTeMa CTaHeT NIPUOBJIBHOM.
HonycTtmM, y BaC eCTb CHMCTeMa, KOoTopasd I[IOKasHBaeT
cpenHiol cmenky -100 pmosmapor. Ecim  Be  OymeTe
MCIIOJIB30BaTh 3HaueHme cxatua -0,5, TO nojayuure
onTuMaljibHOe f IOJia D2TOTO paclHpeleJieHusS CO CpeIOHen



conenkom 50 posmynapos, Tak kaxk -100 * * -0,5 = 50.
Ecimm OB MBE MCHOOJIB30BAJNIM (QakTop cCxXatmusa -2, TO
noJyiyumsm Obl pacHnpenejyieHre co cpenHenm cpenxkom 200
noJjulapos. ClemyeT KpaMHe akKKypaTHO MCIOJb30BAaTH
napaMeTpel «4TO €eCam», TaK KaK OHM JEeI'KO MOTYT
IPMBECTM K HEeNpaBWJIbHEIM pe3yJibTaTaM. Yxe  OBJIO
YIIOMSAHYTO, YTO BB MOXEeTe IPeBPATUTL CUCTEMY C
OTpULIATEJIBLHOM apudMEeTUMUEeCKOM CpeIOHeM CIHOEeJIKOM B

IPUOBJIEHYIO CUCTEMY . CLje MOXe T [IPUBECTU K
npobisiemMaM, eciau, HalpuMep, B OyayueMm, Y Bac IO-
npexHeMy OyIner oTpuLlaTeJIbHOE OXMIaHUueE . Ipyron
rnapamMeTp «UTO eCcJim» Ha3HBaeTCHd pacTaxXeHUEM
(stretch), HO OH He IIPOTUBOIIOJOXEH CXaTHio, Kak
MOXHO OBLITO ObBL nogyMaTh. PacTdaxeHue aBJjideTcd
MHOXMTEJIEM CTaHOAPTHOTO OTKJIOHEHUS . Bel MOxeTe

MCIIOJIB30BATE BTOT I[IapaMeTp IJid OINpeleJieHUA BJIIMAHUS
pazbpoca Ha f M ero noOOUHBIE TNPOOYKTE. PacTaxeHUue
BCerma HOOJIKHO OBITb IIOJIOXUTEJIBHEIM UMCJIOM, B TO
BpeMa KaK CcXaTue MOXeT OBTb I[OJIOKUTEJIbHEIM MJIU
OTpMULIATEJIBHEIM ([IOKa CpenHad cOeJsika, YMHOXEHHAad Ha
cxaTme, MMeeT IOJOXMTEeJIbHOE 2BHadeHMue) . ECiaM BH
XOTUTE YBUIETH, UTo npomusouneT, KoTma Balle
CTaHIOAPTHOE OTKJIOHEHUE YyIOBOUTCSH, [IPOCTO
MCIOJIb3YyNTEe  3HadeHue 2 1Jid pacTaxeHuda.  UToOw
YBUIOETH, UYTO INIPOM3OMIET, eCcM pal3dpoCc yMEeHBIMTCH,
MCIIOJIb3yMTe 3HaueHMe MeHblle 1.[lpy MCHOJIB30BAHUMU
5TOI'O MeToIa BB 3BaMeTuTe, UTO, KoI'JJja pacTaXeHue
CTPEMUTCS K HYJIK, 3HadeHusa [TOOOUHEIX I[IPOAYKTOB
yBeJIMUMBAaKwTCHd, M, B pel3yJbTaTe, BH I[oJlydaeTe 0OoJjee
ONTUMMMCTHUUHYI OLIeHKYy Oynymero, u HaobopoT. CxaTtue
paboTaeT TIIPOTMBOIIOJIOXHEIM OOpasoM, TaxKk Kak IIpu
cCXaTuM, CTpeMameMCcsd K HYJI, Mbel IIoJjlydaeM 0oJiee
[IECCUMMMCTMUHEIE OLIeHKM Oynyuero, m» HaobopoT. Ilocie
TOI'O Kak MBI 3aJaluM 3HA4YeHUHd, KOTOpPEE OyIoeMm
MCIIOJIB30BAThE IJIA PACTAXEHMA UM CxaTud (cemyac m 04
OOHOTO, M  OJ4d OPpyroro Mel  OyIdeM  MCIOJIB30BaTh
eIVHUIY, TO €CThb OCTAaBMM JIEVCTBUTEJIbHEE IIapaMeTPEh
6e3 M3MeHeHMd), MOXHO M3MEHUTh ypaBHeHUue (3.27):

(3.28) D = (U * Cxatue) + (S * E ¥
PacTaxeHnue) ,



roe D = BHaueHMe lIeHB, COOTBETCTBYyKIEEe 3RHAUEHUIO
CTAHIOAPTHOM EeIOVMHMUIIBL;

E = 3HaueHMVe CTAHOAPTHOM eIVHULIEL;

S = CTaHDapTHOE OTKJIOHEeHNE;

U = cpenHee apupMeTHUUECKOE.

[looBeneMm UTOI'U. [lepBEIE oBa mara onpenejdanT
OT'PAaHMUMTEJIbHEIE I[IapaMeTpEl (UMCJIO CHUIMa C KaxIon
CTOPOHEL oT cCpenHero, a TaKXe KOJIMYECTRBO

PABHOOTCTOSAMNMX TOUEK IOAaHHBIX, KOTOPOEe MH CcobupaemMcs
MCIIOJIb30BaTh B BTOM MHTEepPBAaje) .

Crlenymomme OBa WMiara — 2TO HAXOXIOEHMEe OEeMCTBUTEJIbHEBIX
BBOJIHEIX I[1apaMeTpoB (CpenHeM apudMeTUUeCKOM CHeJIKU
M CTAHIOAPTHOI'O OTKJIOHEHMA) . MEl MOXeM I[IOJIYyUYMTh 3STU

napaMeTpPsl  BMIMPUUECKM U3 Pes3yJIbTaTOB  TOPITOBOM
CUCTEMBl WM U3 OPOKEPCKUX OTUeTOB. MOXHO TakKxe
[IOJIYUUTb DB3TU BEJIMUMHEL OLIEHOYHBIM IIYTEM, HO IIOMHUTE,
4yTO pesyJibTaTel B BTOM Ccjydae OyayT HaCTOJIBbKO
TOUYHBI, HACKOJIBKO TOYHBE BallM OLEHKM. I[ISTEM M MEeCTOU
mary I[O3BOJIAKT ONpenejuTb (GakToOpbl, KOTOPHE HaIo
MCIIOJIb30BATh IJIS PaACTHAXEHMS UM CXaTusd, eClIM BH
cobupaeTeCchb MCIOJb30BATH CLEHaAPUM «U4TO eCclm», B
NIPOTMBHOM CJlydae IM[IPOCTO MCIOJb3YUTE eIVMHMIY Kak
IJId pacTaXeHuda, Tak M »Ojasg cxatusdg. CenbMeIM LWaI'OM
OoyoeT MCIIOJIb30BaHME YPaBHEHUS (3.28) oJis
npeobpas30BaHMAa PABHOOTCTOAWLIMX  TOUEK  HOAaHHBIX U3
CTAHIOAPTHBIX 3HAUYUEeHUM JIMOO B IIYHKTH, JMOO B IOJIJIAPH
(B 3aBMUCHMMOCTM OT TOI'O, UYTO BH MCIOJIBE30BaJIML B
KaueCcTBe BBOIOHBEIX IOAHHEIX IJIS CpelHel apudMeTruyeCcKOoOMr
CHOEeJIKM M CTaHIOAapTHOT'O OTKJIOHEHUST) .

Bocbmon mar [I0O3BOJIUT HauTU BEPOATHOCTE,
aCCOLUMPOBAHHYIO (associated) (HaxomamynCc4d BO
B3aMMHO OIHO3HAYHOM COOTBETCTBMUN) C Kaxmom m3
PAaBHOOTCTOAIMMX TOUEK  IAaHHBEIX. STa BEPOATHOCTbD

onpenendeTcsda ypaBHeHueM 3.21):



(321)  N(Z)=1-N(Z)*((1,330274429 + Y * 5) - (1,821255978 + Y ~ 4) +
o + (1,781477937 % Y * 3) - (0,356563782 + Y * 2) +

v es 4 (031938153 )

Ecn Z < 0, torna N(Z) = 1 - N(2),

riue Y =1/(1+0,2316419 * ABS(Z));
ABS() = ¢yHKius abCOAIOTHOTO 3HAYEHUS; -

T N'(Z) = 0,398942 x EXP(- (Z * 2/ 2));

EXP = skcnoHeHUMaabHasi QYHKIIHSI.

MeI OyneM MCIIOJIb30BAaTh ypPaBHEHME (3.21) 6es
OTOBOPKM «ecqau 74 < 0, Torma N(zZ) =1 - N(Z2)», Taxk
KakK HaM Hazmo 3HAaTb, KAaKOBa BEPOATHOCTL COOHTHUA,
PaBHOTO MM  I[IPEBHUANILETO 3anaHHoOe KOJIMYECTBO
CTAHOAPTHEIX E€IOVHUII.

Kaxmas Touka IaHHEIX MMeeT CTaHIapTHOEe 3HAa4YeHUE,
onpegnesigeMoe KakK IapaMeTp Z B ypaBHeHuu (3.21), a
TaKXe BHadeHMe, BBEPaXeHHOEe B Iojijlapax WM IIyHKTax.
CymecTByeT elle OIHa IIepeMeHHas, COOTBEeTCTBYyoas
KaXIou PaBHOOTCTOMALEN TOUKE IAaHHBIX, —
acCouMMpPOBaHHAsa BEPOSATHOCTL.

ANTOpMTM pacueTa

AnropurM  Oynmer MIPOOEMOHCTPUPOBAH Ha TOPTOBOM
npuMepe, YyXe pacCMOTPEHHOM B 5STOoM IJjlaBe. Tak Kak
HauM 232 CHOEeJIKM BHPaXeHH B IIYHKTax, HaM CJenyeT
npeobpaszoBaTb MX B COOTBETCTBYKIME  IOOJIJIAPOBHE
3HaueHMrd. Kakxkom MMEeHHO

PEIHOK paccMaTpuBaeTCsa, HaM HEeM3BECTHO, I[I03TOMY
3ajalyM IPOM3BOJIbHOe 3HadeHre B 1000 mosyapor 3a
nyHkT. TaxuMm ob6pa3oM, cpemHasa cpeaka 0,330129
npeobpaszyerca B 0,330129 * 1000 gpgosmapor, WMIM B
330,13 pomnmapa. CTaHmapTHOe OTKJIOHeHuMe 1,743232,
yMHOXeHHOe Ha 1000 mosiiapoB 3a IIYyHKT, CTaHET PaBHO
1743,23 ponynapa. Temnepp nocTpouMMmM MaTpuly. CHauala
MBI IOOJDKHEL ONPEenesiMTh IOMala30H (KOJIMUYEeCTBO CHUIMAa OT
CpelHero), B KOTOPHM IOolNamalT JaHHBEe. B HaleMm
npmuMepe Mel BeIOepeM 3 CcUMI'Ma, 4YTO O3HaudvaeT Oualas30H
OT MMHYC 3 cuI'Ma 1o 1Jjwoc 3 curMa. OTMeTbTe, UYTO
cJenyeT MCIOJIb30BaTh OIMHAKOBOE KOJMUECTBO CUIMAa
cjjeBa U CcIpaBa OT CpenOHeTo. Hanee crjenyeT



onpenesimTbCad C TeM, Ha CKOJbKO PaBHOOTCTOSAWMUX
TOUEK JAaHHBIX Pa3IeJIMTh IIOJIYUEHHBV MHTEpPBaJl. BHOpPas
61, MBI IIOJIYUMM TOUKY JaHHHX Ha KaxXIoM IecsaTon
YacTM CTaHOAPTHOM  eOMHMUIIEL. TakuMm  obpaszouM, MBI
3amanyM CcToJibel, CTaHOAPTHBIX SBHAUEHUM.

Tenepsb MBI IIOJIXXHEL OIpenesInTh cpenHee
apupmMeTHdeckoe, KOTOopoe OyneMm MCIIOJIbL30BAThH B
KadyecTBe BBOIOHOTO IaHHOTO. Mel  omnpemesiMM  €eT0
SMIOUPUUECKM M3 232 CIOeJyiok, B HalleM CcJydae OHO
parHo 330,13 gpmommapa. [Hajee MBI HaMIgeM CTaHIAPTHOE
OTKJIOHEHME, KOTOPOE TakKxXe OIpelesiMM DJSMIMPUUECKU U3
232 cpmejyiok, OHO ©OynmeT paBHO 1743,23 poJjanapa.
Tenepb paccumMTaeM CTOJIOEl accouumMpoBaHHBIX P&L, TO
eCThb onpenesiM P&L 0J1d Kaxagoro CTAaHIAPTHOTI'O

3HauvyeHuUsa. Ho 1o TOoro kak OIpeneyiarh cToJjbel
aCCOUMUPOBAHHBIX P&L, MBI OOJDKHEI 3alaTb SBHAUYEHUS IOJi4
pacTsaxeHmMs wm cxaTtuga. Tak kKak ~ceyyac MH He

cobupaeMcsa paccMaTpMBATHL ClLEeHapUM «UTO eCcJu», TO
BO3bMEM EeOMHMIY Kak IJS PacTsSXeHus, TakK U IJd
CXaTUs .

CpenHee apubmermueckoe = 330,13

CTaHIapTHOE OTKJIOHeHue = 1743,23

Pacraxenue = 1

Cxatme = 1

C ITOMOIIB IO YPaBHEHUA (3.28) MOXHO paccumTaTh

croJsibel, accouMmMpoBaHHBIX P&L. Iiid 3TOT'O0 BO3BMUTE
Kaxmgoe CTaHIOapTHOE 3HaUeHMe u [IOOCTaBbLTE B
ypaBHeHue (3.28):

(3.29) D = (U * Cxatue) + (S * B %
PacTaxenue) ,
Toe D = 3HadyeHMEe  IlI€HH], COOTBETCTBYKIIEE
3HAUEHMI CTAHIOAPTHOM E€IOMHMUILIBL;
E = 3HaueHMe CTaHIAPTHOM €IOVMHMUIIBL;
S = CTAaHIOaApTHOE OTKJIOHEHME;
U=cpenHee apupMeTmUecKoe.



[lpy CTaHOAPTHOM 3HAUYeHMM -3 accoummpoBaHHOe P&L

coCcTaBJIigeT:
D = (U * Cxatmue) + (S * E * PacraxeHume) = (330,129
* 1) + (1743,232 * (-3) * 1) = 330,129 + (-
5229,6960) = 330,129 - 5229,696 = -4899, 5067
TakuM o00OpasoM, accoumMmMporBaHHOe P&L mpM CTAaHOAPTHOM
3HaueHuM -3 pabBHO -4899,567. Tenepb HaM Hamo
OpenesyinThb aCCOLMMPOBaAHHOE P&L  misa cJlenymiero
CTaHOAPTHOT'O 3HAYEeHMd, KOTOpoe cocTaBjdger -2,9,
IJIg 4Yero pemmMm TO Xe ypabBHeHme (3.29), TOJIBKO Ha
5TOT pPal Bo3bpMeM E = -2,9. Tenepb onpenejamm
cTojbel, aCCOLUMMPOBAHHOM  BEPOSTHOCTH. Ee  MOXHO
paccumMTaTsh, MCIIOJNbL3Y S CTaHOapTHOE 3HaUeHUe B
KadecTBEe BBOIOHOT'O OAHHOTO IOJS Z B ypaBHeHuM (3.21)
6e3 OoroBOpPkM «ecqau Z < O, Torma N(Z) = 1 - N(Z2)».
[Ip CTaHOAPTHOM 3HadyeHuM -3 (Z = —-3) NOoJjiydaeM:
N (2) = N' (Z) * ((1,330274429 * Y~ 5) -
(1,821255978 * Y™ 4) +
+ (1,781477937 * Y ~ 3) - (0,356563782 * Y~ 2 +
(0,31938153 * Y))) Ecom Z < 0, Torma N(Z) = 1 -
N(z), Tme Y =1/(1+0,2316419 *ABS(Z));
ABS () = dyHKUMS abCOJIOTHOI'O 3HAUEHUS;
\Y N'(Z) = 0,398942 * EXP (- (Z2"2/2));
EXP () = skcnoHeHUMasbHaAa GyHKLUMSA. TaxkuM oOpasoM:
N'(-3) = 0,398942 * EXP (- ((-3)"2/2)) = 0,398942
* EXP (- (9/2)) = 0,398942 * EXP (=4,5)

=0,398942*0,011109 =0,004431846678 Y = 1 / (1 +
0,2316419 * ABS(-3)) = I/(1+0,2316419*3) =1/(1+
0,6949257) =1/1,6949257 = 0,5899963639

N(-3) = 0,004431846678 * ((1,330274429 *
0,5899963639 ~ 5) -



- (-1,821255978 * 0,5899963639" 4) + +
(1,781477937 * 0,5899963639"3) -

- (0,356563782 * 0,589996363" 2) + + (0,31938153
* 0,5899963639)) = 0,004431846078 * ((1,330274429

* 0,07149022693) -

- (1,821255978 * 0,1211706) + (1,781477937 *
0,2053752) -
- (0,356563782 * 0,3480957094) + (0,31938153 *

0,5899963639)) = 0,004431846678 * (0,09510162081-
0,2206826796+ 0,3658713876 -
-0,1241183226 + 0,1884339414)

=0,004431846678*0,30406059476 =0,0013499606857

OTMeTbTEe, €CM Z UVMeeT OTpMLAaTeJIbHOE 3HaueHue (Z =
-3), HaM He Hazmo MeHATbL N(Z) Ha N(Z2) = 1 - N(2).
Ternepb Ji9 KaXIJOoI'O 3BHAUeHMHId B CTOJIOLE CTaHIOapPTHBIX
3HaAUeHuM OyIOyT COOTBETCTBYKIIME SHAUEeHMS B CTOJIOLE
accouuMmMpoBaHHEIX P&L m B CTOJNIOLE ACCOLUUMMPOBAHHOMU
BEPOATHOCTM. OTO I[IOKAa3aHO B cJenyomey Tabaule.
[Iocsie TOI'O KaK BB 3allOJIHUTE 3TU TpM CcTOoJIOLa, MOXHO
HauyaThb [IOMCK  OINTMMAaJbHOTO f wm ero 1noOOUHHX
NIPOOYyKTOB.

Cranmap Accoummp Accouump ACCOUMMPOBAaHH

THOE OBaHHEIE OBAaHHAA O€ 3HaudYeHNE

3HaueHM P&L BepoaTHO HPR npm f=

e CThb 0,01

-3,0 ($4899,5 0,001350 0,9999864325
7)

-2,9 ($4725,2 0,001866 0,9999819179
4)

-2,8 ($4550,9 0,002555 0,9999761557
2)

-2, ($4376,6 0,003467 0,9999688918



0)

-2,6 ($4202,2 0,004661 0,9999598499
7)

-2,5 ($4027,9 0,006210 0,9999487404
5)

-2,4 ($3853,6 0,008198 0,9999352717
3)

-2,3 ($3679,3 0,010724 0,9999191675
0)

-2,2 ($3504,9 0,013903 0,9999001875
8)

IIpogoisrxkeHMe

CraHpmap Accoummpo Accoummp ACCOLUMMPOBAaHH

THOE BaHHEIE OBaHHad O 3BHaueHNe

3HaueHM P&L BepoaTHO HPR npm f=

e CThb 0,01

-2,1 ($3330,66 0,017864 0,9998781535
)

-2,0 ($3156,33 0,022750 0,9998529794
)

-1,9 ($2982,01 0,028716 0,9998247051
)

-1,8 ($2807,690,035930 0,9997935316
)

-1,7 ($2633,37 0,044565 0,9997598578
)

-1,6 ($2459,04 0,054799 0,9997243139
)

-1,5 ($2284,72 0,066807 0,9996877915
)

-1,4 ($2110,400,080757 0,9996514657
)

-1,3 ($1936,07 0,096800 0,9996168071
)

-1,2 ($1761,750,115070 0,9995855817
)

-1,1 ($1587,43 0,135666 0,999559835
)

-1,0 ($1413,100,158655 0,9995418607



)
-0,9 ($1238,78 0,184060 0,9995341524

)

-0, 8 ($1064,46 0,211855 0,9995393392
)
-0,7 ($890,13) 0,241963 0,999560108
-0,6 ($715,81) 0,274253 0,9995991135
-0,5 ($541,49) 0,308537 0,9996588827
-0,4 ($367,16) 0,344578 0,9997417168
0,3 ($192,84) 0,382088 0,9998495968
-0,2 ($18,52) 0,420740 0,9999840984
-0,1 $155,81 0,460172 1,0001463216
0,0 $330,13 0,500000 1,0003368389
0,1 $504,45 0,400172 1,0004736542
0,2 $678,78 0,420740 1,00058265
0,3 $853,10 0,382088 1,0006649234
0,4 $1027,42 0,344578 1,0007220715
0,5 $1201,75 0,308537 1,0007561259
IIbogosrxkeHMe
Cranpmap Accoummpo Accoummp ACCOLUMMPOBAHH
THOE BaHHEIE OBaHHAA O€ 3HaueHUe
3HaueHu P&L BeposaTHO HPR npm f=
e CThb 0,01
0,6 $1376,07 0,274253 1,0007694689
0,7 $1,550,390,241963 1,0007647383
0,8 $1724,71 0,211855 1,0007447264
0,9 $1899,04 0,184060 1,0007122776
1,0 $2073,36 0,158655 1,0006701921
1,1 $2247,68 0,135666 1,0006211392
1,2 $2422,01 0,115070 1,0005675842
1,3 $2596,33 0,096800 1,0005117319
1,4 $2770,65 0,080757 1,0004554875
1,5 $2944,98 0,066807 1,0004004351
1,6 $3119,30 0,054799 1,0003478328
1,7 $3293,62 0,044565 1,0002986228
1,8 $3,467,950,035930 1,0002534528
1,9 $3642,27 0,028716 1,0002127072
2,0 $3816,59 0,022750 1,0001765438



2,1 $3990,92 0,017864 1,000144934

2,2 $4165,24 0,013903 1,0001177033
2,3 $4339,56 0,010724 1,0000945697
2,4 $4513,89 0,008198 1,0000751794
2,5 $4688,21 0,006210 1,0000591373
2,06 $4862,53 0,004661 1,0000460328
2,7 $5036,86 0,003467 1,0000354603
2,8 $5211,18 0,002555 1,0000270338
2,9 $5385,50 0,001866 1,0000203976
3,0 $5559,83 0,001350 1,0000152327

[TobouHele mponykTel npmu f= 0,01:

TWR= 1,0053555695

CymMmma BepodaTHoOcTerm = 7,9791232176
CpenHee TeomeTpuueckoe = 1,0006696309
GAT = $328,09 gonnapa.

OnTumasibHOoe £  HaAmOo  MCKaTh crlenymomuyM  obpasoM.
CHauaJyia BBl OOJDKHEI ONpPeneJIMThbCa C MeTOIOM nomcka f.
MoxHO mnpocTo Inepebpars uwmciaa or 0 mo 1 ¢

OonpeneJyIeHHBIM  aI'OM (HanpuMep 0,01), MCIIOJIb3Y S
UTEepPalMOHHBIM MeTOon, U MIPVMMEHUTH MEeTOI
napaboMuyeCcKOM MHTEPIONAUMY, OINMCAHHBIM B  KHUIE
«DOOPMYJIBL yIIpaBJIEHUS noprhesem». Bawm crenyer
onpeneyinTh, KakKoe BHaudeHUe f (Mexogy O m 1)
[IO3BOJIUT [MOJIYUYMThb HamboJpluee cpenHee

reoMeTpmnueckoe. Ilocsie TOI'O KakK BB OIpeneyiMrechb C
METOIOOM IIOMCKa, CJelOyeT HauTM accouumpoBaHHOe P&L
Hauxynumero cjydad. B HaumwemM I[OpuMepe 3TO 3HaueHue
P&L, cooTBeTCTBykIlee -3 CTaHOAPTHBIM eOMHMIIaM, TO
ectb —-4899,57.

IOinsg Toro dYToOBl HAWTU CpPEedHMEe T'eOMeTpUuUecCKHue OJid
3HaueHuM f, KOTOpEIE BE OylIeTe IrnepedbupaTb B IIOMCKE
ONTMMAJILHOT'O, HYXHO IIpeofOpa30BaThb KaxXIoe S3SHaUeHUe
accounmporaHHEIXx P&L m BepodaTHOCTh B HPR. YpaBHeHUe
(3.30) mosBosigdeT paccumTaTb HPR:

(3.30) HPR=(1+@L/W/(-D)" P



roe L = accoummporBaHHOEe 3HaueHue P&L;

W = accouumMpoBaHHOe 3HaueHue P&L
HauxXynoumero cilydyasa (BTO BCcerma oTpulaTelJIbHOEe
3HaUeHue) ;

f= mecTupyemoe 3HadeHue If;

P = accoummpoBaHHada BEPOATHOCTE.
g £=0,01 HageM ACCOLUMMPOBAHHOE HPR npu
CTaHIOaAPTHOM SHaUeHUM-3. AccoumMmMpoBaHHOE P&L

Hauxynomero cjyudas cocraBageTr —-4899,57. IlosTomy HPR
PaBHO:

HPR = (1 + (-4899,57 / (-4899,57 / (-0,01))))"
0,001349966857 = (1 + (-4899,57/489957) )"
0,001349966857 = (1 + (-0,01))” 0,00139966857 =

0,997 0,0013499660857 = 0,9999864325

[locsie TOT'O KakK MBI HaMmeM accoummporBaHHEIe HPR 1

TecTUupyemoro f (0,01 B Hamem [OpUMEpPe), MOXHO
paccumTare TWR. TWR — 57170 mnpom3sBeneHme Bcex HPR
0Ji9 IOaHHOT'O 3HaueHmda f:

N
331  TWR=([[npr),

i=1
rge N = ofmee UYMCIIO PaABHOOTCTOAMNMX TOUEK
IDaHHBIX ;

HPR = HPR "3 YPaBHEHUS (3.30),

COOTBETCTBYIIEE TOUKE IaHHBIX 1. IloaToMy @OJid HalleIro
TecTUpyeMoro 3HaueHmda f= 0,01 TWR parBHO:
TWR = 0,9999864325 * 0,9999819179 ~* e *

1,0000152327 = 1,0053555695

Mel MOXeM  JIeTKO npeobpas3oBaThb TWR B cpenHee
reoMeTpuuUeckKoe, Bo3Bend TWR B CTeIlleHb, PaBHYIO
eOoVHMulle, TIOINEJIEHHOM Ha CyMMy BCeX aCCOLUMMPOBAHHEIX
BEPOATHOCTEN.

N
(3.32) G=TWR"(1/), P),

i=1



roe N == 4wucJio PaBHOOTCTOAIMX TOUWEK IAaHHEIX,

R = accouumpoBaHHAasA BEPOSATHOCTbL TOUKM IAHHBEIX 1.

Eciu MB [OPOCYMMMPYEM 3BHAUYeHUs CToJiblla, KOTOPHM
BKJIOUaeT 61 acCOUMMPOBAHHYK BEPOSTHOCTL, IIOJIYyYUMM
7,979105. TloaTOMy CpelHee TeoMeTpuueckoe TInpum f=
0,01 paBHO:

G = 1,0053555695 ~ (1/7,979105) = 1,00535555695
0,1253273393 = 1,00006963

MeI MOXEM TaKXe PacCuMTaTh CPEemOHKD I'€OMETPUUECKYIO
coesiky (GAT). 3T0 cCcymMMa, KOTOpyl BH OB 3apaboTasmu
B CpemHeM Ha KOHTPAKT 3a CHOeJIKy, eciau Obl TOpI'OBaJiu
IpyM DSTOM paclhOpelesyieHuM pesl3yJIbTaTOB U IIPM IOaHHOM
3HaueHum L.

(3.33) GAT = (G() - 1) * (W/ (-f)),

roe G(f) = cCcpenHee TIeoOMeTpPpUUECKOEe IJid IOAHHOI'O
3HaueHua f;

W = accoummpoBaHHOe P&L HauxyOmero cjydasd.

GAT = (1,000066963 - 1) * (-4899,57 / (-0,01)) =

0,00006963 * 489957 = 328,09

TaxkmMm 00paz30M, B CpelOHEM Ha KOHTPAaKT MOXHO OXMIOATH

BeMIpEIa B 328,09 nmosnapa. Tenepb NOepemmeM K
crlenynoueMy 3HAUEHUIO f, KOTOpoe IOJIKHO
TECTUPOBATLCH B COOTBETCTBUU C BHIOPAHHOM

npouenypoy Imnoucka onTuManbHoro f. B Hamem ciydae
MBI HOporepsaeM 3Hadenuda £ or O mo 1 ¢ wmarom 0,01,
TakK YTO CJIeOyllMM TeCcTUPyeMBEM 3HaueHueM f OynerT
0,02. PaccuumTaeM HOBEUM CTOJOEL aCCOLUUMPOBAHHBIX
HPR, a Takxe HamgeM TWR M cpenHee IeOMeTpUUECKOe.
BHaueHre f, KoOTOpoe B pe3yJbTaTe JacT HaUBHCIEES
cpenHee TeOoMeTpUUecKkoe, H[ABJISEeTCs OINTUMMAaJIbHBEIM (114

BBOIHEIX IIapaMeTpOB, KOTOPHEE MHBl MCIIOJIB30BaJIM) . ECIU
Obl OJI9 OAaHHOT'O  I[pMMepa Mbl  IIPOLOOJIKMIIM  [IOMCK
onruMasbHoro f, To noayumsm 6w f= 0,744 (pm

pacueTre ontmMmanbHoro f wmcnomnpl’yerca wmar 0,001).
CpenHee TeoOMeTpMUeCcKOe B DBTOM cjiydae paBHO 1,0265.
CooTBeTCTBYy0IMASA cpenHasa TeoMeTprUecKad creska



cocrasuTr 174,45 posinapa.
CirengyeT OTMETUMTHL, UYTO CcaMoO IO cebe 3B3HaueHume TWR He
CTOJIb BaxXxHO. Korma MBI PacCUMTHBAaEM cpenHee
TeoMeTpMUeCcKoOe IMapaMeTpuuecKklM, KaK B DTOM IpUMepe,
TWR I[IPOCTO ABJIAETCHA [IPOMEXYTOUHEIM  MAI'OM nJis
MOJIy4EeHMA DTOTO CpeOHero TI'eOMeTpuuecKoro. Tenepsb
MBI MOXEM paccumMTaTb, KakuM Orvwuio Ovl Hawe TWR mocrse
X crmeJyiok, BO3BenOsd CpelHee T'eOMeTpMUeCcKOe B CTeIlleHb
X. TlomsTOMy €CJaM MH XOTMM paccumTaTrb TWR nmaa 232
CIOeJIOK TIpM CcpelnHeM TeoMeTrpuueckoMm 1,0265, TO
crnengyerT BozBecTum 1,0265 B cTene”Hs 232, UTO H»aACT
431,79. B TakoM cJydae, IIPU TOPITOBJIE C OIITMMAJIbHBM
f =0,744 wMoxHO oOxmpmaTb npubewis 43079% ((431,79 -
1) * 100) mnocme 232 cpesnok. Eme ogHMM OTOOOUHBM
NPpOOyKTOM, KOTOPBIM ME paccumTaeM, OyIOeT [OopoT
reoMeTpuueckoy ToproBam (2.02) :
[lopoT TeoMeTpuueckow ToproBamu = 330,13/174,45 * -
4899,57 / -0,744 = 12462,32
OTmMeTBTE, UyTO SBHAUEeHMe CpenHey apudMeTuueckKom
coenkmu 330,13 g»moJsumapa He S4BJAeTCHaS pPes’yJibTaToM,
[IOJIYUEHHBEIM C IIOMOIIBLI S2TOI'O MEeTOoIa, a MCIOJbl3yeTcsd
Kak OIVMH M3 BBOIHHX I[1apPaMeTPOB.

Me1 MOXeM npeobpas3oBaTh ONTMMAJIbHOE f B
KOJIMUECTBO KOHTPAKTOB IOJIS TOPIOBJIM C  IIOMOIUBI
YPaBHEHUS :

(3.34) K=E/Q,
roe K = 4umMciio KOHTPaAKTOB IOJI4 TOPI'OBJIM;
E = Tekyumm 6OajlaHC cCcUeTa.
(3.35) Q=w/ (-f),
roe W = accoummpoBaHHOe P&L HauxyOmero cjlydasd;

OTMeTbTE, UTO I[IepeMeHHasd Q IpencraBigeT Ccobonm
4yCJIO, Ha KOTOpOe BB IOOJIXHEL pas3nemTb ©OajlaHC
cuera, UTOOBL Y3HATh CKOJIbKVMU KOHTpaKTaMM
TOPIOBaThH, npm  STOM  0OajlaHC  OOJIXKEH  eXeIHEBHO
KOPpeKTMpoBaTbCA. Bo3ppamwadach K HalleMy IIpuMepy: O
= -4899,57 / -0,744 = $6585,44

CjlenoBaTeJyIbHO, MBI OyIeM TOoproBaTb 1 KOHTPAKTOM Ha



kaxaele 6585, 44 posnyapa Ha ©OajlaHce cueTa. g cuyeTa
pazmepom B 25 000 @mosumapoB 2TO O3HadvaeT, UYTO ML
OyoeM TOpI'OBAaTh:

K =25 000/6585,44 = 3,796253553

Tak KakK MBI He MOXEM TOPTOBAThH I OOHBIMM
KOHTpPaKTaMM, TO I OJIKHEL OKPYTJIUThH BTO YYCJIIO
3,796253553 BHMB pmo Onmxanmero 1eJIOoT'0  uMcJia.
[loeTomy nija cuera B 25 000 mossapor ME Oyzmewm
TOPTOBaATh 3 KOHTPAaKTamMM. IlIpuuMHa, IO KOTOPOM MH
BCcerga OylIeM OKPYIJISTb BHMU3, a He BBepPX, COCTOUT B
TOM, UYTO IIJJaTa 23a HaXOXIeHMe HMXe OoNTuMalibHOTO f
MEHbIIE, UYeM IlJlaTa 3a HAaXOXIEeHMEe BHIIE.

OTmMeTbTE, HAaCKOJIbLKO YyBCTBUTEJIbHA TOPT'OBJIA
ONTMMAJIbHBIM UMCJIOM KOHTPAKTOB K HauXydueMy YOBTKY .
Hamxymommit  yOBRITOK  3aBUCUT TOJILKO OT TOTO, Ha
CKOJIbKO CTaHOAPTHBEIX OTKJIOHEHUNM BH OTXOOUTE BJIEBO

OT CpenHero. IHaHHEI  OI'PAHUUMTEJIBHEN  IapaMeTp,
MHTepBaJl, BHIPAXEHHE B  KOJMUYECTBE CTAaHOAaPTHBIX
OTKJIOHEHUN, OUeHb BaXeH. B HameM pacdeTe MH

BRIOpAJIM TPM CHUIMa. ITO O3HAUAET, UTO MB IJOINYyCKAaeM
NPOUTPHII B TpM curMa. OOHAKO MNPOUTPHII 3a OpeldeliaMu
Tpex CcuI'Ma MOXeT CMJIbBHO HaM I[IOBPeIuThb, €CJIM OH
BEIMIET CJMIIKOM IaJIEKO 3a STO 3HaueHue. I[loaToMy BaMm
cyienyeT OBTb OUYEHB OCTOPOXHEMM C BEOOPOM 3TOITO
OTPAHUUUTEJILHOTO mHnapamMeTpa. OT BeJUMUMHB MHTEepBaJa
3aBUCUT OUEeHb MHOT'Oe. 3aMeThbTe, UYTO nOJId [IPOCTOTH
M3JIOXEHU ST MBI He YUUTHIBAJIN KOMMCCHMOHHEBIE 17
NpoCKaJib3kBaHMe. EcamM yuUMTHBATHE KOMMCCUMOHHEE U
NpoCKallb3eIBaHMe, TO CJieyeT BbBUeCTb X IOOJIJIapOB
KOMMCCMOHHBIX M IMPOCKaJIb3BEBAHMSA M3 KaXIOM CHOEJIKM B
caMoOM HaudaJie. 3aTeM CcJenyeT pacCuMTaThb CPEeOHIK
apudMeTMUECKY CIOEJIKY M CTaHIapTHOE OTKJIOHEeHME Ha
OCHOBe 232 U3MEHEHHHX CIOEeJIOK M IaJlee BHIIOJIHUTL YXe
M3BECTHYI Opolenypy. Tenepb pPacCMOTPMM CleHapum
«4dTOo ecam». JonycTuM, MBI XOTHMM TIIOCMOTPETh, UTO

npomsonuneT, ecJu IPUOBLIIb B cpenHeun coeJike
YMEHBIIUTCS BIBOE (cxaTue = 0,5). Hasee
IPEenInoJIOXUM, YTOo PBEIHOK CTAHOBUTCH OUEeHb
BOJIQATWMJIBHEIM M  OUCIEepCcusa ypeamumBaeTcd Ha  60%
(pacTaxenune = 1,6). IlogmcTaBiasgsg o©STU IIapaMeTpPH B

cmucreMy, MBI MOXeM IIOCMOTPETh, KaK OHWM BJIMAIT Ha
OIITVMAaJIbHOE f, M CKOPPEKTMPOBRBATE Hally TOPI'OBJIIO IO



TOI'O, KaK DBTU MIMEHEeHMS OPpOoM30OMIOyT Ha CcaMOoM »eJie.
TakuMm o6OpasoM, onTtmuMmasbHoe f ©Oymer paBHO 0,262,
YTO COOTBETCTBYET TOPIOBJe 1 KOHTPAKTOM Ha KaxIwee
31 305,92 pomnapa Ha OajaHce cueTa (Tak kKak P&L
HauxXynoumero cjiydyas CUJIBHO 3a-—

BUCUT oT PACTSIXEeHUA u cxaTms) . CpenHee
TreoMeTpuUecKoe yrnageT o 1,0027, CpenHsad
reoMeTpuueckKas crmejka yMeHbumTcda npo 83,02 mosanapa,
a TWR Ba 232 cpmnenxku OynmeT paBHO 1,869. Takue
M3MEHEHMS BEI3BAHE yMEHBbIIEHMEM CpPpeIHeM CHOeJIKM Ha
50% m yBeJMUEeHMEM CTaHIOApTHOTO OTKJOHeHUsa Ha 60%,
UTO BIIOJIHE MOXET TIIPOMBOUTM Ha INOpakTuke. Takxe
BO3MOXHO, UYTO Oynyluee OyneT ©OoJjiee OJaronpmUaTHO,
yeM nOpomice. M MOXEM [IPOaHAJIU3UMPOBATH OPYIYIO
CUTYyalMIo. IonycTumM, MBI XOTHMM TIIOCMOTPETH, uTo
NpoM30oMIeT, eCJIM Halla CcpelHSasd OPUOBIJIL YBEeJIMUUTCH
Ha 10%. JJjgg 2Toro cCJjlenyeT BBECTM S3HAUEeHMEe CXaTud
1,1. TIlapaMeTpsl «U4TO €CJAM», PacTAXeHMe U CcxaTue,
KpaMHe BaxXHB B yIIPaBJIEHMM KalMTaJIOM.

UeM OJgmxe Balle paclhnpenesieHrMe TOproBHX P&L K
HOPMAaJIbHOMY, TeM Jiydme OynmeT paboTaTb  MeTon.
[lpoByeMa MNOUTM BCEX METOIOB YIPAaBJEHUS »OEeHbI'aMU
COCTOMT B TOM, UTO CJIeOyeT YUMUTHBATH OIPeleJIeHHBEN
«KKO2QOULMEeHT YXYIOEeHUsI». 3Iecb VXYIOIeHMrMe — 3TO
pasHulla MeXIy HOPMaJlb HbIM pacrnpenejyieHueM U
pacnpenejyieHneM, KOTOpOEe BE pPeaJIbHO IIOoJiydaeTe.
PasHuIla MexIdy HUMMMU M eCThb KOZQOMUMEeHT YyXyOIleHUsS, U
yeM OoJiblle 2TOT KOBPPULMEHT, TeM MeHee 30PeKTVMBHEM
CTAHOBUTCS METOI.

C I[OMOWBI BBIIEONMCAHHOTO MeTOHa Mbl ONpenemiu,
4YTO TOPIrOoBJS 1 KOHTPaAkTOM Ha kaxnaele ©585,44
noJjuiapa Ha ©OajlaHce cdyeTa onTuMaJibHa. OOHAaKO ecyu
OBl MBI COBEPUMIIU TU COeJIKM  Ha NIpakKTuKe 171

onpenesmian ONTMMaJIbHOE f SMIOUPUUECKH, TO
ONTMMAaJIbHEIM OBl OBl 1 KOHTPakT Ha Kaxzoele 7918,04
noJjiylapa Ha - OaJjlaHce  cueTa. Kak MOXHO BMIETH,

MCIIOJIb30BaHME HOPMAJILHOT'O paclpenesieHUsa CMeCTUIIO
HaC CJler'ka BIpaBO BIOOJIb kpuBoM f ©m OpuBeJsO K
TOPI'OBJIE HECKOJIbKO OOJbUMM UMCJIOM KOHTPAKTOB, UYeM
npemjiaraeT SMIUPUUECKUM METOI.

OnmHakKoO, Kak Mbl YyBUIOMM II03Xe, MHOI'O€ TOBOPUT B
[IoJIb3y TOTO, 4YTO Oyoylee paclpenesyieHre LeH OyneT



HOpMaJ'IbeIM. Kor'na MBI TIOKRYyIIaeM WJIU nponaeM OIIIVOH,
IPEnnoJjIOXeHMe, 4YTO Oynyllee paclhnpelesyieHrue WU3MEeHEHUM
LLeHEl 0as30BOI'0 MHCTPYMeHTa OyIoeT HOPMAJIbHEM, YXe

3aJIOXEeHO B 1IeHy OmumMoHa. TOYHO TakK Xe  MOXHO
CKazaTh, uTo TPEeMIEePH, He MCIIOJIb 3yINe
MeXaHuUeCcKue CUCTEMEHI, rnoJjiyuyatT B Oy noyieM

Pes3yJbTAaTE, KOTOPEE HOPMAaJIbHO pacllpeneJieHH.

B MeTOme, ONIMCAHHOM B 3TOM IJlaBe, MCIOJb3YKTCH
HENPUBEIOEHHEIE IIaHHEIE . [Tpu MCIIOJIb 30BaHUMU
[IPVMBEOEHHEIX IOAaHHEIX MeTOon OyIeT BHIVIAOETH CJIeOYI UMM
obpaszoMm:

1. Jo Toro xakK »OaHHBHE HOPMMPOBAHEI, MX CJeOyeT
[IpMBECTM K TEeKYyWMM LieHaM I[IyTeM IIpeofpa30BaHUA
BCeX TOPITOBEIX NpMOBUIEM M YOBITKOB B IIPOLIEHTHEE
NpMmoOBIM M YOBITKM C IIOMOIBIK ypaBHeHuM c (2.10a) no
(2.10B) . 3BaTeM >TU I[IPOLEHTHBE NPUOEUIIM U YyOBITKU
cylenyeT yMHOXMTBb Ha TEeKYUYy LeHY

2. Korpma BB HepengeTe K HOPMUMPOBAHMIO BTMX IAaHHBIX,
HOPMMPYUTE IIPMBEOEHHBE HOAaHHBIE, MWCIOJb3yd CpeIOHee
M CTAHIOAPTHOE OTKJIOHEHME IIPUBEIEHHEIX IJAaHHEBIX.

3. Haree, onpenenmre ONTMMAJIbLHOE f, cpenHee
reoMeTpuueckoe 1z TWR. Cpenuada reoMeTpruueckas
coejyika, CpenHdd apuboMeTmueckKkasd CcOejika UM IIoOpoTr
TeOMETPUUECKOM TOPITOBJM ClIpaBenOJIMBEL TOJIBKO IJid
TeKylleM LieHsl ©0as30BOIO MHCTPyMeHTa. Korma LeHa
0a30BOT0 MHCTPYMEHTAa M3MEHIeTCHd, Ipolenypa IOJIXHAa
OBITH IpPOBeIeHa 3aHoOBO. Korma BE IOepengeTre K
[IOBTOPHOMY [IPOBEIOEHMIO I[IPOLUEenypE C IOPpYyI'OM LIEHOM
©a30BOTO VHCTPYMEHTA, BEI MTOJIyUUTE TO xe
onrmMmajsibHoe T, cpenHee TeoMeTpuueckoe m TWR.
OnHaxkoO CpenHad apuoMeTrudeckad CcOoeska, cpenHad
reoMeTpMuyYecKas CchoeJjika WM @ IIOpor' TI'€eOMEeTPUUYECKOM
TOPTOBJIM OyOyT IOPYTVMMM B 3BaBUCUMOCTM OT HOBOM
LeHBl 0a30BOI'O MHCTPYMEHTA.

4, KonmmuecTRO KOHTPaKTOB oJis TOPTOBJIN,
pacCcumMTEHBaEMOE C [IOMOIIBIO YPaBHEHUA (3.34),
COOTBETCTBYyUIMM O0OpasoM M3MeHUTCHd. P&L HaMxXynoumero
cllyyasd, IiepeMeHHasa W, MCHOJb3yeMasd B YPaBHEHUU
(3.34), Taxkxe M3MEeHUTCH.

I3 >TOM TJaBb, MB Y3HaJIM, KakK HamTuM oITmMalbHoe f
10 paclHpenesieHMKn BEePOSATHOCTU. MBI  MCIOJIB30BAaJIM



HOpMaJlbHOE paclpenejieHrue, Tak KakK OHO OIMCHBaEeT
MHOTME €eCTEeCTBEHHO [IpoMcXondumMe nOpouecce. Kpowme
TOT'O, C HMM Jlerde paboTaThb, UYeM CO MHOTUMU OPYIUMU
pacnpenesieHMsaMy, TaK Kak MOXHO pacCuMTaTbhb MHTeTrpaJll
byHKLUMM HOPMAaJIbHOTO pacrnpenesyieHns C [IOMOUIBIO

ypaBHenmsa (3.21)7. OmHako HOpPMaJibHOE paclpelesieHMe
3a4acTylo ABJIAETCH HEIIOJIHOM MOIEJIbIo IJ1s
pacrnpenesyieHnus TOPITOBEIX NpuObBJIEeM UM YOBITKOB. Kakasda
MOIeJb OymeT OpueMJIeMOM  IOJId  HallMxX  LeJen? B
cllenypuey IrJjiaee MEl OTBETMM Ha 3TOT BONPOC M OyneM
rnojlaraTbCsa Ha MeTOIbl M3 IJIaBe 3 Hpu paboTe C JioObBIM
BMIIOM PpaclpeleljleHusa BepOATHOCTM  He3aBUCKHMMO  OT
TOTO, CylleCTByeT MHTeTrpaJ OQYyHKUMM paclpenelieHnd
MUY HeT.

T'snaa 4
[lapaMeTpuueckmne MeTOXNH OIS OPYI'MX pacnpeneiieHun

n= Ipenenyuen TJIaBEI MEI V3HaJu, KakK HaMUTU
ONTUMAJIBHOE f wm ero IOOOYHEIE NPpOOyKTE  [IPHU
HOpMAaJIbHOM pacnpenejeHmun. ToT xe MeTon MIPMMEHUM K
JII0O60OMy IOpYyI'OMY pacCHpenesjieHMiK, I'Oe M3BECTHA QYHKIIMS

pacrnpenejieHus BEPOATHOCTM (TO ecTb MHTEeIrpaJl
IJIOTHOCTM  pacHnpenejieHus BeposaTHocTu). O MHOI'MX
M3BECTHEBIX pacrnpenejieHmMax u 06 nx OYHKIIMAX

pacrnpenesyieHnusa BEePOATHOCTM pPAaCCKas3aHO B IIPUIIOXEHUN
B.

K coxameHwmrn, OOJIBIIMHCTBO pacHpenejieHmyI TOPI'OBEIX
P&L,  mimoxo  ONMCBEIBAKRTCA  QYHKLMAMY  HOPMaJILHOI'O U
OpyTmMX pacnpenesjieHur. B »5Tom 1JiaBe Mbl CHaydasa
obpaTuMCcsa K rnpobJieMe HeonpenejgeHHOM [IPUPOLOEL
pacrnpernesieHmusa TOPpI'OBEX P&L wm pmgasiee wmu3ydyuM MEeTon
IIJIQHVPOBAHMSA CLEeHapud — eCTeCTBEHHOE I[IPpOLOJLKEHME
uger ONTUMAJILHOTO/. STOT METOH MIMPOKO MIPUMEHSIETCS
M I[HO3BOJISET HAaAXOOUTE ONTHMAJIbBHOEe [ 1[I0 HAYeUCTBIM
pacnpenejeHusaM. Jlajee MBI HeperneM K  CJenyolen
rJase, [TOCBSIUEHHOM OHNIIMOHAM u ONHOBPEMEHHON
TOPI'OBJIE  I[IO  HECKOJIBKMM  [TO3ULIMAM. Ilpexne yeM
CMOOEeJyIMPOBaATE pPeaJIbHOE paclHpelejieHmue TOpI'OBEX P&L,
MBI I OJIKHEI HamuTH MeTon CpaBHEHUHA OBYX
pacnpeneyeHmn.



TecT KomMoropoBa-CmumprHoBa (K-C)

Xm-kBpagpaTr TecT, 6©0e3 COMHEHUS, HdBJSeTCcd HauboJee
IOy JISPHEIM us BCex MEeTOIOB CPpaBHEHUS IBYX
pacnpenesieHu. TakK KakK MHOI'ME OPMEHTUMPOBAHHBE Ha
PBIHOK IPUJIOXEHMA, I[IOMMMO PacCMaTPUBAEMEIX B D2TOU
TJjlaBe, dYacTO MCIOJIB3YIT XM-KBagpaT TecT, TO OH
onmcaH B IlpuaoxeHum A. OOHAKO ©OJId HallMX LeJIen
HamJydmmM MeTomoM ©OyngeTr TecT K-C. S9TOT OUEeHb
50PeKTUBHBIM TECT [IPVIMEHVIM K HesYyenrc ThIM
pacrnpenesyieHMaM, KOTOpHE ABJSITCA QYHKUMEM OIHOM
HE3AaBUCHMMOM IMEePpeMeHHOM (B HameM CcJjydae, OPpUOBIIbL 3a
OOHY CIOeJIKY) .

Bce OYyHKLMM pacrnpenejyieHnd BEPOATHOCTHU IMET
MMHMMaJIbHOe 3HadveHMre (0 UM MaKCcuMaJIbHOe 3HaueHue 1.
To, KakK OHM BenyT cebda Mexnoy HUMM, M OTJIMYaeT UX.
Tect K-C wum3MepdgeT OUeHb IIPOCTYI IIepeMeHHy© D,
KOTOopasd olpeneyideTcsa KakK MaKcuMaJibHOe abCoJInTHOEe

3HaAUEeHUE Pas3HOCTU MEXIY IBYyMS byHKLIMAMU
pacrnpenesieHrua BEepOATHOCTU. Tect K-C QgocTaToOdHO
[IPOCT. N  oOBeKTOB (B HaleM  CcJydae CIOEeJIOK)
HOPMUPYIOTCH (BEIUMTAETCH cpenHee 3HaUeHUEe, 121
[IOJIydeHHasd Pa3HOCTH OeJInTCA Ha CTaHIOapTHOE
OTKJIOHEHME) U COPTUPYITCHA B IIOpAOKe BO3pacCTaHMULA.
Korma MBI [IPOXOOVM 5TU OTCOPTMPOBAHHEIE 171
HOPMMUPOBAaHHEIE CHOeJIKM, HaKOIIJIEHHAad BEPOATHOCTbD

paccMaTpMBaeMoIro KOJIMYUeCTBa CHOEJIOK OeJuTcsa Ha N.
Korma ™Mbl OepeM IepBYK CIOEJIKY B OTCOPTUPOBAHHOM

IOCJIeNOBaTEJIbLHOCTHU c HaVMeHb M CTaHIIapPTHBEM
3HaUYeHueM, QY HKLIMT pacnpeneyeHms BEPOSITHOCTH
(cumulative density function, npanee — ©&PB) paBHa

1/N. IOag xaxIOoT'0 CTAaHIAPTHOI'O S3HAUEeHUS, KOTOPOeEe MEhI
NpoxXoOuM, NOpUbIMXadChk K HaumbOoJblleMy CTaHIAPTHOMY
3HAUEeHMI, K UMCJIUTEJNIIn OpubapideTcd enuHuia. B
KOHILIe I[IOCJIeOOBaTeJIbHOCTK Hama ©®PB OynmeT parBHa N/N,
i 1. g Kaxooro CTAaHIOAPTHOTO 3HAUEHMS MB MOXEM
paccumTaTh TeopeTudecKoe pacrnpenesieHMe . TakmMm
obpasoM, MBI MOXEM CPaBHUTH OQaKTUUECKYD OYHKLMIO
pacnpenesyieHusS BEPOSTHOCTM C JIIOOOM TeopeTUdeCKOU
byHKLMEeN paclnpenejyieHus BepodTHoCcTu. llepemMeHHasa D,



NN CTaTUCTHUKA K-C (K-C statistic), paBHa
HamboJibueMy PacCTOAHUIO MeXxnoy 3HaAuUeHueM Halem
bakTrueckoM OYyHKLUMM paclhpenesyieHrsa BepOATHOCTU U
3HaUeHMEeM TeopeTHuUYecKoI'o paclhpenesieHusa ©OPB  1npwu
DTOM  Xe CTaHIOAPTHOM  3HAUYEHUU. [Tpm CpaBHeHUU
baxTmueckom OPB @myid DaHHOT'O CTAHOAPTHOI'O SHAUEHUA
c Teopermueckom OPB myia 3TOTO  Xe CTaAaHIOAPTHOTO
3HAUeHMd MBI IOOJIXHBEI TakKXe CPaBHUTbL TEOpeTUUEeCKYI
OPB npenelnyumero CTAaHOAPTHOTO 3HAUEHNA C
baxTrueckoym OPB TekylWler'0 CTAaHOAPTHOTO BHAUEHUS.
II;ia  TOTO UYTOOBl INPOSCHUTHL BTy CUTYyaALMIO, TOCMOTPUM
Ha PUCYHOK 4-1. OrMeThTE. UTOo B TOUKE A
baxkTrMyeckasa KpMBas HAXOOMUTCS BHIUIE TEOpPEeTUUECKOU.
[lTosTOMy MBI CpaBHMBaeM TeKyllee 3HaueHMre (aKTMUeCKOU
®PB C TeKYIVM TeopeTnde CKMM 3HAUEHMEM nJis
HaxOXIOeHrsa HauboJbllen pas3HocTu. OOHAKO B Touke B
baxkTmMyeckasa KpMBasa HAXOOMUTCS HUXE TEeOpeTUUeCKOU.
[lozTOMY MEI CpaBHUBaEM npeneaylee baxkTHUeckoe
3HAQUEeHVe C TeKYyLMM TeOopeTUUeCKMM 3HadveHueM. Jlnesa
cocTouMT B TOM, 4TO B pesyJabTaTe Mbl BHOepeM
HamOOJIbUIYID PA3HOCTH.

Iiiga xaxmor'o CTaHIapTHOI'O S3HAUEeHMI HaM HaIgo B34ATh
abCcoJInTHOE 3HAUEHMuE Pa3HOCTU MeXIy TEeKYIUM
3HaueHeM QpaxkTudueckom GPB M TekymMM 3HAUYEHUEM
TeopeTmuyeckoy OPB. HaM Takxe HaAIO B349Tb abOCOJITHOE
3HaUeHMue pPasHoOCTHU MeEXIOy [IPenpayuyM 3HAUEeHVEM
baxkTmueckoym OPB M TekymMM 3BHAUEHMEM TEOPEeTUUYECKOM
OPB. IloBTOpPMB 2Ty OoIepalMio OJja BCeX CTaHIAapPTHHX
3HAUEeHUM Touek, IJge O¢paxkTuueckasa OPB gmeslaeT CKaAdokK
BBepx Ha 1/N, u B3g9B HauOOJbLIIYID pPa3HOCTL, Mk
onpernesyiM IepeMeHHyn D.
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2 CTaHI[anI‘HOC 3HaYCHHE

Pucyrnokx 4-1 TecT K-C

UeM HMXe 3HaueHme D, TeM OOJiblle HNOXOXM OBRa
pacrnpenesieHusa. Mel MOxXeM IMpeobpasoBaThk 3HadeHue D B
YPOBEHB 3HAUMMOCTM C IIOMOWBI cJenywoume QOpMyJIH :

(4.01) SH}=}5 (J%2) * 4-2 * EXP(-2*J~ 2% (N~ (1/2) * D) * 2),
J=1
rme SIG = ypOBEeHb 3HaAUMMOCTM IOJid maHHOTo D m Ny
D = crarmcruka K-C;
N = KOJIMUeCTBO CIHEJIOK, I[IO KOTOPEIM OllpenejieHa

craTmuctmuka K-C;

o

% = oInepaTop, OB3HadvawlM¥ OCTAaTOK IIOCJe IOeJIEHUS.
Snmecyr J%2 @maeT oCTaATOK IHocCJie mejyieHmsa J Ha 2;

EXP () = »KCIOHeHLMAaJIbHAsS QYyHKLMUS.
HeT HeoOXOoOMMOCTM CyMMMPOBATH 3HaueHMda J oT 1 Ho
OECKOHEUHOCTM . YPAaBHEHME CXOoOMTCS (OOBIUHO OUYEHb
OBICTPO) K OINpPemesJIeHHOMY 3HadeHMWo. I[locjie TOT'O Kak
npeneyl OOCTUTHYT (COIJIaCHO IOONYyCKY, YCTAaHOBJIEHHOMY
[IOJIb30BATEJIEM) , HET HeOoOXOIOMMOCTM NPOIOOJIXAaTh
CYMMVPOBAHME SBHAUEHUN.

PaccmorpuMm ypaBHeHue (4.01) Ha npumepe.
IonycTtmM, y Hac ecTb 100 cmesiok, a BHauUeHUeE
cratuctukm K-C paruo 0,04:

JL = (1 % 2) *4 - 2 * EXP(-2 * 172 * (100"(1/2) ~*



0,04) »n 2) =1*%4-2* EXP(-2 * ~ 2 * (10 * 0,04)" 2)
= 2 * EXP(-2 * 172 * 0," 2) = 2*EXP(-2*1*0,16) =
2 * EXP(-0,32) =2 * 0,726149 = 1,452298

TaxmMm O@paBOM, HalliM II€PBBIM 3SHAUYEHMEM HABJIA€TCHA
1,452298. Teneppr npubarBuM cCJenypllee SHaAUEHUE:

J2 = (2 % 2) * 4 - 2 * EXP(-2 * 2~ 2 * (100"~ (1/2)

* 0,04)"2) =0*4-2* EXP(-2 * 2~ 2 * (10 * 0,04)"

2) = =2 * EXP(-2 * 2~ 2 * 0,4" 2) = -2*EXP (-
2*4*0,16) = -2*EXP(-1,28) = -2 * 0,2780373 = -
0,5560746
[lpubaBUB -0,5560746 K Halem TeKkylemn cyMMe
1,452298, MBI [IOJIy4lMM HOBYIO TEeKYIIYIO CYMMY

0,8962234. 3BaTemM cHOBa yBeamuuM J Ha 1, TEeIepb OHO
OymeT paBHO 3, ” pemuM ypaBHeHue. IllodydmBiieecsd
3HaueHue npubaBmuM kK Tekymenm cymme 0,8962234.
CnemyeT TMoCTylaThb TakuMM o00OpaloM M Jajiblie, I0oKa
TeKyllasgs CcyMMa B IIpenejlax »OOINyCKa He TIIepeCcTaHeT
M3MEeHAThECHA. B HameM nOpuMepe TNOpenejibHOEe SBHaudeHUEe
oymer paBHO 0,997. 35TOoT OTBEeT O3HAYaAET, UTO IIPU
100 cmenkax wm 2HauveHum craTtuctukmu K-C 0,04 w™ME
MOXeM ObBITh yBepeHel Ha 99,7%, d4YTo dakTHMUecKoe
pacrnpenesyieHre IT'€HEPUPOBAHO (QYyHKLIMENW TeOpeTUMUdeCKOI'O
pacnpeneseHuda. JIpyI'MMM CJIOBaMM, Mbl MOXeM OBITH Ha

99, 7% YBEPEHH, UTo byHKLMA TEOPETMUECKOT'O
pacnpeneyieHusa NpencTaBJIsgeT bakTmMueckoe

pacnpemnesieHre. B IaHHOM cCJlydae DTO OUYeHb XOpOoWun
YPOBEHb 3HAUMMOCTMU.

Cosnmanme xapakKTepucTudYecKom O(yHKIMM pacnpepesieHms:

HopMmaJsibHOe paclHnpenejieHre BEePOATHOCTM  OaJIEKO He
BCerma ABJIgeTCHA XOpouWey MOIeJIb paclpelejieHUd
TOPTOBEIX MNpuOBJIEM UM yOBITKOB. bBoJjiee TOI'O, HM OIHO
3 PACHOPOCTPAaHEHHEIX paclOpelesieHuM BEPOATHOCTUM He
ABJIAETCHA MIOeaJIbHOM MOOeJibl. [[03TOMY MBI IOJIKHBEL CaMMU



co3maTb OGYHKUMIO IJId MOIOEJIMPOBAHMA pPacClpelelieHUs
HallMX TOPI'OBBIX NPUOEBIJIEV M YOBITKOB.

PacrnpenesieHre WM3MeHEHMM LeHBH B Of0meM cJydae
OTHOCUTCH K pacrnpenejyieHraMm llapeTo (CM. IIPUIIOXEHUE

B). PacnpegngesieHne  TOPTOBEIX P&L  MOXHO  CUMTAThH
TpaHCcpopMalmen pacrnpenesieHmnda LIeH. JTa
TpaHCchopMaLg ABJISETCH PEeE3yYJIETaTOM TOPIT'OBEIX
METOIOB, KOoI'la TpeuIeps [ETAalTCS I[IOHU3BUTHL CBOU
YOBRITKU n YBEJIMUUTDH IPUOBLIN, cJIegoBaTeJIbHO,
pacrpenesieHue TOPT'OBEIX P&L MOXHO OTHECTU K
pacrnpenejyieHaM [lTapeTo. OmHakKo pacrnpenesieHue,
KOTOpoe MEL OyneMm n3yyarThb, He ABJIAETCH

pacnpenesieHreM llapeTo. PacrnpenesieHue IlapeTo, Kak u
BCE npyrme GYyHKLUM pacrnpenejyieHm1d, MOIeJMpyeT
OIlpeneJIeHHOE BEepOATHOCTHOEe 4ABJieHMe. OHO MOIeJIMpyeT
pacrnpenesyieHue CyMM He3aBUCHUMEIX, MIOEHTUYHO
pacrnpenejyie HHEIX CJTy4dalHBIX [IEPEMEHHEIX . dyHKLIMA
pacrnpenesyieHmnd, KOTOpyl MBI OymeM  mM3ydaThb, He
MOINEJNIMPpYEeT KOHKPETHOEe BEPOATHOCTHOe daBJjieHue. OHa
MOIOeJIMpyeT MHOT'ME YVHMMOIIAJIb HEIE byHKUMM
pacnpenesieHnd. I[losToMy OHa MOXET IMNOBTOPUTH QopMy U
[IJIOTHOCTH BEepPOATHOCTM  paclpeneisieHua IllapeTo, a
Takxe JIOOT0 IOPpYyI'Or'0 YHMMOINAJILHOIT'O pPacllpenejieHud.
Ternepp MBI CO3OaIOMM 5Ty  OYHKLMIO. Iliida HauaJa
paccMOTpMM Cllenyplee ypaBHEHMEe:

(4.02) Y=1/ (X" 2+1)

I'padmxk >TOTO ypaBHEeHMA — OOBUHAada KOJOKOJIOODOpasHasa
KpmuBa4dg, CrYIMMETPMHUIHAaA OTHOCUTEJIBHO OClU’ Y, Kak
[IOKasz3aHO Ha puUCyHKe 4-2.

TakuMm ofOpaszoM, Mbel OyIoeM CTPOUTE CBOM pPacCCyXIeHUd,
MCIIOJNIB3YyS DBTO oflee ypabHeHMe. IlepeMeHHYID X MOXHO
npeanCTaBMTh KaK WMCJIO CTaHOAPTHEIX €IOVHMIL C KaXHOﬁ
CTOPOHEL OT CpengHero, T.e. oOoT ocm Y. Mel MOXeM
VICIIOJIBEB0OBATH HepBbIﬁ MOMEHT OSOTOI'O «KpacllpedejieHMnAa»,
PacCIIOJIOXEHME ero CpenHeTIo 3HAYEeHUd, noOaBUB
SBHaUeHUVEe OJIA VISBMeHeHWA PacCIIOJIOXEHNMA Ha OoCHum X.
YpaBHEHME M3MEHUTCSH CJenynluM oOpasoM:

(4.03) Y=1/(X-LOC"2+1),

TIe Y = opIMHATa XapaKTEepUCTUUECKOM OYHKLMMU;



X = KOJIMUEeCTBO CTaHIOapPTHEIX OTKHOHeHMﬁ;

LOC = mnepemMeHHad, 3amjapllas pPacIOJIOXeHME CPpenHero
3HAUEHMA, IIePBBIM MOMEHT pacllpeleJieHUs .
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Pucynox 4-2 LOC = 0 SCALE = I SKEW = 0 KURT = 2
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Pucyrnox 4-3 ILOC =0,5, SCALE = 1, SKEW = 0, KURT=
2

Taxkum obpaszoM, ecJiu Obl MBI XOTEJIM  UBMEHUTH
pacrnojyioxeHue, nepenBuHyB Trpabmx Bjaeso Ha 0,5
eOVMHMULIBE, MBl OBl yCcTaHOBMUIIM LOC Ha -0.5. 3ToT rpadmuk
n300paxeH Ha pUCyHKe 4-3.

TakuMm xe obpal30oM, ecaM OB MBI XOTEJIM CMEeCTUTH
KPMBYI BIPAaBO, TO MCIHOJIb30BAJIM OB [IOJIOXUTEJIEHOE



3HaUeHMue nJida [IEPEMEHHOM LOC. LOC C HYJIEBEIM
3HaueHMeM He OyIeT CMellaTh I'padmk, Kak II0KA3aHO Ha
pucyHke 4-2.

[lokazaTesne B 3BHaAMeHaTeJle BJMAET HAa 3Kcuecc. o
HaCToOAWero MOMEHTa DJKcluecc OvJI paBeH 2, HO MH
MOXEM WM3MEHUTHb €I'0, WM3MeHMB 3HaudeHMe IokKasaTeld.
Tenepbs OQopMyJly HalleM XapaKTepUuCTUUeCKOMW OQyHKUUM
MOXHO 3alMcaThb CJlleOy VM O0pasoM:

(4.04) Y =1 / ((X - LOC)” KURT + 1),
e Y == opOMHAaTa XapaKTepUCTMUUECKON
OYHKLMUM;
X = KOJIMYUECTBO CTaHIOapTHEIX OTKJ‘IOHeI—IMﬁ;
LOC = [lepeMeHHad, 3anampiasd PacIioJiOXeH e
CpellHeIr'O 3Ha4YeHMHd, HepBbIVI MOMEHT paclipeleJIEeHNA,
KURT = mnepeMeHHad, 3alawplas 5BKCLeCcC, YeTBEPTHU

MOMEHT paclipeleJIEeHNA.

PucyHkmu 4-4 um 4-5 1MOKaABHBAKT BJIMSIHME DKCIeccCa Ha

Hally XapaKTepuCcTUUeCcKyl OyHKUMIO. OTMeTbTe: UeM
BHIIIE rnokasaTesb, TeM boJiee IJIOCKOBEPXOEe 17
TOHKOXBOCTOE pacnpenejyieHmne (pxCcUuecc MEeHbIIe

HOPMAaJIbHOT'O) , ¥ UYeM MeHblle I[oKasaTejylb, TeM 0oJee
OCTPEIM BEepxX M TeM TOJIIe XBOCTE paclopenesieHusd
(pxcuecc OoJblle HOPMAJIBHOTO). UYTOOBEl He IIOJYUYUTh
VppaumroHaJibHOe umcjo, korma KURT < 1, wMel Oynem
UCIIOJIB30BATE abOCOJIOTHOE SBHAUeHMe KOoX20omumeHTa B
3HaMeHaTejyle. OJOTO He IOoBJIMAeT Ha ©G(opMy KpPUBOU.
TakuMm  obpasowM, MBI MOXEM IIepenmcaTb YypaBHEHUE
(4.04) crnenymomyM oOpa30M:

(4.04) Y = 1/ (ABS (X - LOC)” KURT + 1)

MelI MOXeM HDOOaBUTH MHOXMTEJIb B SBHaMeHaTesle, YTOOH
KOHTPOJIMPOBATE LVPUHY , BTOPOM MOMEHT
pacnpenesieHrd. XapakTepucTmueckasa OQOyHKUusS Oyner

BEIIVIALETL CJEOYKIVM O0pas30oM:
(4.5) Yy =1/ (ABS((X - LOC) * SCALE)” KURT + 1),

roe Y = opIMHATa XapaKTepUCTUUEeCKOM OGYyHKLMM;
X = KOJIMYECTBO CTAHIAPTHEX OTKJIOHEHUN;
LOC = [IepeMeHHasd, 3apmamnumasd PAacCIIOJIOXEHME

cpenHero 3Ha4YeHM4d, HepBbIVI MOMEHT paclipelnejieHA,
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Pucyrnox 4-5 LOG = 0, SCALE = 1, SKEW = O, KURT =

1
KURT = mnepemMeHHasd, 3alawnllasd 3KCLeCcC, YeTBepThHM
MOMEHT paclipenesjieHnd;
SCALE = mnepeMeHHad, 3ajaplas WMPMHY, BTOPOMU

MOMEHT pacIlipelejiIeHNA.

PrucyHkn 4-6 u 4-77 WIINOCTPUPYIT M3MEHEHMe IapaMeTpa
WMPMHBEL. [JelcTBMe 3TOrI'0 lapaMeTpa MOXHO IpelCcTaBUTh
Kak IOBMXEHME TOPMI30HTAJIbHOM OCKM BBEPX WM BHUS



Koroa OCBb COBUTaeTCcHd BBEPX (npm YMEHbIIEHUM
WMPMHEL) , TI'padmk pacumpdgeTrcd (CM pMCyHOk 4-6), Kak
OyOTO MBI CMOTPMM Ha €TI0 BEPXHIK YacThb. Ha pPUCYHKe
4-77 [IOKasaHa obpaTHa4d cuTyaumus, KoTga
TOPUBOHTAJIbHAA OCBb cCOBUTaeTCcHd BHIU3 U KpMrBasd
pacrnpenejyieHmnsd CXMMaeTCH . Ternepsb N4 Hac eCThb
XapakKTepucTmuyeckasa byHKLMS pacnpenesyieHus, C
[IOMOIIBID KOTOPOM MBI KOHTPOJIMPYEM TPU U3 UYeTHpPEX
MOMEHTOB pacrnpenesyieHus Cemuac pachnpenejyieHue
CYIMMETPUUHO . Hiiga 2TOM  QYHKUMM HaM  HeOoOXOIMMO
no0aBUTb KOBSOOUUMEHT aCUMMETPUU, TPEeTUM MOMEHT
pacnpenesieHrd. XapakTepucTmyeckasa OyHKUMA Tor'na
OyoeT BHEIJIAOETH CJenyllyM oOpas3oM:

(4.06) Y=(1/(ABS((X - LOC) * SCALE) * KURT + 1)) * C,

roe C = mnokasaTesib aCUMMETPUM, PaACCUUTAHHBIU
clenypoiyM obpasoM:

(4.07) C = (1 + (ABS(SKEW) "~ ABS(1 / (X - LOC)) *
* sign(X) * -sign(SKEW))) * 0,5;
Y = opOMHaTa XapaKTEepUCTUUEeCKOUM OQYyHKLUM;
X= KOJMUECTBO CTAaHOAPTHBIX OTKJIOHEHUI;
LOC= mnepemMeHHasd, 3amawnllad PAaACIOJIOXEeHMVEe CPpeIHeI o
3HAUEHMA, I[IePBBIM MOMEHT pacCIlpelesieHUd;

KURT = mnepemMeHHada, 3alalad 3KClLecc,
UYeTBEPTHIM MOMEHT paclpeleJIeHUS;
SCALE = mnepeMeHHad, 3ajapuas WMPMHY, BTOPOM

MOMEHT paclpenesjieHNsd;
SKEW= nepemeHHasd, 3ajawnllad acCUMMETPUI, TpeTumn
MOMEHT paclipenesieHnsd;

sign () = dbyHKUMS 3Haka, umcjyo 1 mam -1. 3Hak X
paccumTEBaeTCcsa kKak X/ ABS (X) mjua X, He PaBHOTO
0. Ecim X paBHO HYJIO, 3HaAK OyIOeT CUuMTaTbCHd
[IOJIOXUTEJIb HEIM ;

PrucyHkm 4-8 m 4-9 nokasblBaldT »OeVCTBUE IIepPeMeHHOM

acuMMeTPpUM Ha pacnpenesieHre. OTMEeTMM HECKOJIBKO
BAaXHBIX OCOOeHHOCTer napamMerpor LOC, SCALE, SKEW wu
KURT. 3a uckioueHMeM rnepeMeHHom  LOC (koTOpPAada

BEIPAXEHAa Kak UnmcCJIo CTaHIOapPTHEIX 3HAUYEeHUN IOJIA
CMelleHVd paclhpenejieHud) , OpyIue Tpu
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PucyHox 4-6 LOC=0, SCALE =0,5, SKEw = 20,
KURT=2
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Pucynox 4-7 LOC=0, SCALE = 2, SKEwW = 0, KURT=Z2,
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Pucyuox 4-8 LOC=0, SCALE =1, SKEwW =-0,5, KURT =
2.
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PucyHnox 4-9 LOG = 0, SCALE = 1, SKEW = +0,5, KURT
= 2.

[IepeMEeHHBEe 4dBJIATCH Oe3pa3MepPHBMY, TO €eCThb UX
3HaAUEeHMd HABJIATCHA UYMCJaMM, KOTOPEE XapaKTepUsykoT
bopMy pacHnpemejyieHus WM OTHOCATCSH TOJBKO K 3TOMY
pacrnpenesieHMK . 3HAUeHMS I[IapaMeTpoB OynoyT IOPpyI'MMHK,
ecJiu BEL [IPUMEHUTE CTaHIapTHHE M3MEPUTEJIbHEIE
MEeTOOrl, IOeTaJIbHO OIIMCaHHEE B pasngesie «BeJsiMumHE,



ONMCHIBAIIME PpaclpenesieHua» IJlaBe 3. Hanpumep, ecam
BEl ONpeneymuTe OIMH U3 KO3OPUUMEHTOB aCHMMETPUN
[lmpcoHa Ha HabOope IOaHHBIX, OH OyIeT OTJIMUYATbCH OT
3HAUEHNA [IEPEeMEHHON SKEW nJisa pacrnpenejyieHun,
paccMaTpMBaEMEIX 3IOeChb. 3HAaUeHMS UYeTHpeX IIepPeMeHHEIX
VHMKAJIBHEL OJIS PaccMaTpMBaAEeMOI'O pPacClIpenejyieHUdI U
VMEKT CMBICJI TOJIBKO B IaHHOM KOHTeKCcTe. KpanHe
BaXeH MHTEPBAJI BO3MOXHBIX SBHAUEHUM 3STUX [IE€PEMEHHBIX .
[lepemeHHasa SCALE Bcerma IOOJDKHa OBITH I[IOJIOXUTEJIBHOM,
KpoMe TOI'O, OHa He oI'paHmMueHa cBepxy. To xe cawmoe
BepHO nOisa nepemeHHom KURT. Ha npakTuke, OIOHAakKo,
Jlydlie MCIOJIb30BaThb 3HadeHmusa oT 0,5 mo 3, B KpalHeM
canyuae, or 0,05 1mo 5. BB MOXeTe MUCIIOJIB30BATH
3HAUEHMA UM 3a I[IpenejlaMM 5TUX KpPpaMHMX TOUeK IIpu
YCJIOBUM, UYTO OHM OOJIblIe HYJIS.

[lepeMeHHada LOC MOXET OBITH [IOJIOXUTEJILHOM,
oTpuLaTeJIbHOM wiaM HyJieM. Ilapamerp SKEW noJixeH OBITH
OoJsiplle MM PaBeH -1, ¥ MeHblle MM paeeH +1. Korma
SKEW paBeH +1, BCA IpaBad CTOpPOHA paclpenelieHUud
(cnmpaBa OT IMKa) paBHa nmky. Korma SKEW paBen -1,
MKy  pPaBHa BCH JeBasda CTOPOHAa pacrnpenesieHnd.
lHTepBaJibl 3HAUEHUM I[IE€PEMEHHEIX B OOmEM BUIOE TaKOBHL:

(4.08) - OeckoHeuyHOCTb < LOC < + OECKOHEUHOCTH
(4.09) SCALE > O

(4.10) -1<=SKEW<=+1

(4.11) KURT > O

Pucynkm ¢ 4-2 mno 4-9 1nokaseBawT, KakK JIeI'KO
M3MEHAeTCHd pacHnpenesiedre. Mel MOXeM I[IOIOOTHATE BTU
yeTHpe lapaMeTpa TakuMM o0pas3oM, dYTOOHBl IIOJIyUMBIIEECH
B pesyJbTaTe pachnpenejieHre OBJIO I[IOXOXe Ha Jwoboe
OIpyroe paclpenesyieHue.

[NlogroHka mnapaMeTPOB paclHpenelieHUs
Kak ¥ B mpolenype, OIMCAHHOM B TJjaBe 3, IO IIOUCKY

ONTMMaJIbHOTO L [npM HOPMAJILHOM paclIpelejieHuM, Mbl
IIOJIKHEL npeobpas3oBaThb HeoOpaboTaHHEE TOPTOBEIE



IOaHHBEIE B CTaHIOAPTHBEE enOuHuike. CHadajla Mbl BHUTEM
cpenHee nus KaxIgou croeJiku, a 3aTeM  pasneiM
[IOJIy4YEHHOE SBHAauUeHMe Ha CTaHIOapTHOEe OTKJIOHEHUE.
Hasiee ™Mbl OynmeM paboTaThb C OaHHBEIMM B CTAHIAPTHBIX
egMHMLIIax . I[locjie TOro Kak

MBI TIPMBEIOEM CIOEJIKM K CTaHOAPTHBIM 3HAUYEeHMSIM, MOXHO
OTCOPTUPOBATL MX B IOpPAIKe BO3pacTaHuda. Ha oCcHOBe
[MOJIYUYEHHEIX JAaHHEIX MBE CMOXeM TInpoeecTtm TecT K-C.
Hamem uespio 4BJSEeTCd I[IOMCK Takux BRHauveHum LOC,
SCALE, SKEW wnu KURT, KOTOPBEIE HaAWJIyudllMM O0OpasoM
nooxomaT nOJjd GakTMUeCKOI'O pachnpelesyieHus CIOeJIOK.

Hiia onpenesyieHnd KHaAMJIyduernro NPUOIIMXEHM A» MBI
rnojlaraemMcsda Ha TeCcT K-C. Paccuuraem 3HAUeHMS
rnapamMeTpos, MCIIOJIb3Yy A «MeTonn Tpybon CWJIBI

IBAIlLlaTOTO Beka». Mpl OpocuMTaeM KaxIyln KOMOMHALMIO
s KURT or 3 mo 0,5 ¢ marom -0,1 (MBI MOXEM TakKxe
B34Tb WuHTepBasg or 0,5 mo 3 ¢ marom 0,1, Tak Kak
HamnpaBJIEHME He uMeeT 3HaueHuda) . Jajlee mnpocumTaeMm
Kaxgyio koMOmHaumio njag SCALE or 3 mo 0,5 ¢ marom -
0,1. TIloxka ocraBumM LOC wm SKEW paBHemMM 0. Taxum
obpaszoM, HaM Hano obpaboTaThb clenyriyre KOMOMHALIUU :

LOC SCALE SKEW KURT
0 3 0 3

o) 3 0 2,9
o) 3 0 2,8
o) 3 0 2,7
o) 3 0 2,6
O 3 0 2,5
o) 3 0 2,4
o) 3 0 2,3
O 3 0 2,2
o) 3 0 2,1
o) 3 0 2

o) 3 0 1,9
* * * *

* * * *

* * * *
o) 2,9 0 3



O 2,9 0 2,9

* * * *

* * * *

* * * *

@) 0,5 O OI6

O 0,5 O 015

Hiia KaxXIon KOMOMHAaL N [IpoBeneM TeCT K-C.

KoMbumHaumo, KOTOpasa HOacCT HaMMEHbIYH CTaTUCTUKY K-
C, OymeM cCcUMTaThb OITMMAaJIbHOM nIJia I[apamMeTrpoB SKALE

n KURT (Ha »OaHHBIM MOMEHT) . UToOwBl npoBecTu TecT K-C
OJ1d KaXOgom KOMOMHaUMu, HaMm HeEODOXOIOMMO Kak
bakTHUUeCKOe paclpenejyieHue, TakK W TeopeTudeckKoe
pacrnpenesieHue (onpenesigemoe rnapaMeTpamMmm

TECTUPYEMOTO XAPAKTEPUCTUUECKOT'O paclpenesieHusd) .
Mel yXe B3HaeM, Kak CcO30aTb OYHKLUMI paclpenejyieHnd
BepoaTHocT X/N, roe N dgBigeTcda oOOWMM — UMCJIOM
cmeJyiok, a X 4gdBjasgeTrcd paHroM (or 1 »mo N) @»OaHHOM
CIOEJIKIU. Tenepsb HaM Hazgo  pacCuMTaTh OPB nJis
TECOPETUUECKOT'O paclpelesyieHnd IIPpM IOJaHHBIX 3SHAUEeHUAX
napamerpor LOC, SCALE, SKEW w»m KURT. Y Hac ecCTb

XapakTepmucTuuyeckKasd byHKLUMSA PETYIUPYEMOTO
pacnpenesieHms, OHa BalaeTcsa YpPpaBHEHUEM (4.006) .
UToOBl noJayunuTb OPB M3 XapaKTepUCTUUECKOM OGYHKLUUY,
HeOoOXOoOMMO HaTU MHTeTpaJl XapaKTEePUCTUUECKON

byHxkumm. Mel obo3HauvaeM MHTEerpaj, T.e. I[LJoualb [I0X
KPMBOM XapaKTepuCTUMUeCKOM OQYHKUMM B TOouke X, Kak
N (X). Taxum obOpaszoM, Tak Kak ypaBHeHue (4.06) zmaer
[IEPBYIO [IPOM3BOIOHYIO MHTeTpalna, MBI 0003HaAUMM
ypaBHeHue (4.06) xaxk N'(X). B OOJNbILIMHCTBE CJIydaes
BEl HE CMOXEeTe BEBECTM MHTerpaJl GyHKUMM, »Oaxe eCclu
BHI OTIBIT HEIM MaTeMaTUK. [TosTOMYy BMECTO
VHTETPUPOBAHMA byHKUIMM (4.00) MBI Oynewm
MCIIOJIb30BaATh OPYI'OM MeTOH. OJOTOT MeTOon [noTpebyer
OOJIBIIMX YCUJIMM, HO OH IIPUMMEHMM K JIIOOOM QYHKLMUM.

BepoaTHOCTB IJid JII000M TOUKM Ha Trpaduke
XaAPaKTEPUCTUUECKON OQYHKLUMM MOXHO OLIEHUTh, eCJINu
pacnpenesyieHmue NpencraBUTh cebe KaK
[IOCJIeOBaTEJILHOCTE  Y3KMX NPAMOYTOJILHMKOB. Torma

oJjisga JioboIro OaHHOTO IIPAMOYT'OJIBHMKA B paclipeldeJjieHnN



BEI MOXeTe pacCCUMTaTb BepOATHOCTLB, aCCOLMMPOBAHHYIO
C S TVIM IIPAMOYIT'OJIBHMKOM, Kak OTHOIEHNME CYMMEI
rnJjioumanen BCeX IIPAMOYTIT'OJIBHMKOB CJieBa oT BameIo

NPAMOYT'OJIbHMKA (BKJIIOUA S rJioumanb Ballero
NPSAMOYT'OJIbLHUKA ) K cCyMMe rJioumanen BCeX
NPAMOYT'OJIBHUKOB B pacnpenejyieHun . UeMm ©oJible
NPsAMOYTOJIbLHMKOB BH MCIIOJIb3yeTe, TeM O0oJee TOUHBMU
OynoyT ITOJIyUYeHHEIe BEPOSITHOCTH. Ecnm ORI BEI

MCIIOJIb30BaJiM OECKOHEUHOE UMCJIO NPSAMOYI'OJIBHMKOB, TO
Bamw pacueT Obl OB TOYHBIM. PaccMOTpMM HOPOLEenypyY
[IoMCKa I[Jjomaner [0 KPUBOM XapaKTepuCTUUeCKOI'O
pacnpenesieHmnsa Ha OpuMmepe. JonycTuM, MBE XOTMM HaAWTHU
BEPOSTHOCTM, ACCOLUMMPOBAHHEHE C KaXIeIM OTPEe3KOM
novuHom 0,1 B wmHTepBaje oT -3 nmo +3 curMa.
OTMeTbTE, yTO B Tabjguie (c. 183) pPaccMOTpeEH
MHTepBajg oT -5 mo +5 curmMa. Jejio B TOM, UTO JIydlle
BHIMTM Ha 2 CUIMB 3a OT'PaHMUMTEJIbHBIE IapaMeTps (-3
u +3 curMa B HalleM cJydae), UTOOH IIoJyuUuTh OoJjiee
TOUHBEIE pel’yJbTaTel. OTMeTbTe, dYTO X — DBTO UYUCJIO
CTaHIOAPTHBEIX €IMHMI[, Ha KOTOpOe MBI CMeEUEeHE OT
CpenHero 3HaudveHuda. J[Jlajee uMOYyT SBSHAUYEeHMS UYeTHpeXx
napameTpor. Crnenyioumt crTojben — 3170 cTojben N' (X),
KOTOPEIM OTpaxaeT BECOTY KPMBOM B TOouke X IIPU BTUX
3HAUEHMAX  I[apaMeTpoB. N' (X) paccumMTeEBaeTCad U3
ypaBHeHusa (4.06). Bocnombsyemcsa ypabBHeHumeM (4.06).
HonmycTmM, HaM Hano paccumTaTh N' (X) naa X= -3 co
3HaueHuaMu napamerpos 0,02, 2,76, 0 wm 1,78 nnsa
LOC, SCALE, SKEW wm KURT coorBeTCcTBeHHO. CHaualna
paccumMTaeM IoOKa3aTeJslb aCUMMMEeTPUM IOJI8S YPaBHEHUHA
(4.00) . Popmysia mia pacueta C 3ajaeTcd ypaBHEHUEM
(4.07) :

X LOG SCA SKE KUR N' (X) Hakomjie N (X)
LE W T Yp. HHaA
(4.06) cymma

- 0,02,70 1,7 0,00920 0,00920 0,000
5,02 6 8 26741 26741 388
- 0,02,70 1,7 0,009530,01873 0,001
4,9 2 6 8 50519 7726 178
- 0,02,70 1,7 0,00988 0,02862 0,001
4,8 2 6 8 65117 423777 997
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0,01025
857
0,01065
28988
0,01107
13449
0,01151
59524
0,01198
89887
0,01249
29748
0,01303
07203
0,01360
53639
0,01422
04209
0,01487
98398
0,01558
80672
0,01635
01266
0,01717
17099
0,01805
92883
0,01902
02443
0,02006
30301
0,02119
73606
0,02243
444068
0,02378
72819
0,02527
09932

0,03888
280777
0,04953
57065
0,06060
70514
0,07212
30038
0,08411
19925
0,09660
496773
0,10963
56876
0,12324
10515
0,13746
14724
0,15234
13122
0,16792
93795
0,18427
9506
0,20145
12159
0,21951
05042
0,23853
07485
0,25859
37786
0,27979
11392
0,30222
5586
0,32601
28679
0,35128
38612

0,002
847
0,003
129
0,004
0645
0,005
598
0,006
590
0,007
622
0,008
699
0,009
823
0,010
996
0,012
224
0,013
509
0,014
856
0,016
270
0,017
756
0,019
320
0,020
969
0,022
709
0,024
550
0,026
499
0,028
569



-2, 0,02,70 1,7 0,026900,37818 0,030
7 2 6 8 327777 71389 770
- 0,02,70 1,7 0,028700,40689 0,033
2,62 6 8 494406 20835 115
- 0,02,70 1,7 0,030700,43759 0,035
2,52 6 8 05967 26802 621
IIpogoisrxkeHMe
X LO SCA SKE KUR N' (X) Haxkormje N (X)

G LE W T Yp. HHa4Aa

(4.06) cymma

- 0, 2,70 1,70,032910,47051 0,03830
2,402 o 8 94911 21713 5
- 0, 2,70 1,70,035390,505900,04118
2,302 6 8 66362 88075 6
- 0, 2,70 1,70,038170,54408 0,04429
2,202 6 8 42015 3009 0
- 0, 2,70 1,70,041300,58538 0,04764
2,102 6 8 3344 63529 2
- 0, 2,70 1,70,04484 0,63023 0,05127
2,002 6 8 65999 29529 6
- 0, 2,70 1,70,04888 0,67911 0,05522
1,902 o 8 10452 39981 9

0, 2,70 1,70,053500,73261 0,05954
1,802 6 8 25185 65166 8

0, 2,70 1,70,058830,79144 0,06428
1,702 6 8 13292 78458 I

0, 2,70 1,70,065020,85646 0,06951
1,602 6 8 00649 79107 1

0, 2,70 1,70,072260,92873 0,07530
1,502 o 8 44105 23213 2

0, 2,70 1,70,080811,009550,08175
1,402 o 8 8341 06622 9

0, 2,70 1,70,091011,10056 0,08900
1,302 6 8 57581 64203 I

0, 2,70 1,70,103301,203860,09720
1,202 6 8 17455 81658 4

0, 2,70 1,70,118271,32214 0,10655
1,102 6 8 83502 6516 0
- 0, 2,70 1,70,136771,45891 0,11730



1,002 o 8 25028 90187 8

- 0, 2,70 1,70,159931,618850,12982

0,902 o 8 77464 67651 4

- 0, 2,70 1,70,189401,80826 0,1445¢6

0,802 6 8 70001 37653 0

- 0, 2,70 1,70,227512,03578 0,16214

0,702 o 8 90511 28164 6

- 0, 2,70 1,70,27763 2,31342 0,18345

0,602 6 8 82822 10986 5

- 0, 2,70 1,70,34454 2,65796 0,20969

0,502 o 8 12618 23604 9

- 0, 2,70 1,70,43463 3,09259 0,2425¢6

0,402 o 8 63128 86732 6

- 0, 2,70 1,70,55504 3,64764 0,28431

0.302 o 8 65747 52479 2

- 0, 2,70 1,70,70848 4,35613 0,33760

0,202 o 8 486015 01093 9

- 0, 2,70 1,70,87728 5,23341 0,40449

0,102 o 8 40491 41584 9

0,00, 2,70 1,71 6,23341 0,48368
02 © 8 41584 5

0,10, 2,70 1,70,936357,16976 0,56536
02 © 8 57429 99013 3

0,20, 2,70 1,70,776477,94624 0,63761
02 © 8 3162 30634 3

IIbomosrkeHMe

X LOG SCA SKE KUR N' (X) Haxomnje N (X)

LE W T Yp. HHaA
(4.060) cymmMma

0,30,02,70 1,7 0,61272 8,55896 0,696
2 6 8 19404 50037 211

0,40,02,70 1,7 0,47880 9,03777 0,742
2 6 8 99392 49429 253

0,50,02,70 1,7 0,37738 9,41516 0,778
2 6 8 8991 39339 369

0,60,02,70 1,7 0,302009,71722 0,807
2 6 8 23672 63011 029

0,70,02,7 0 1,7 0,24589 9,96312 0,830
2 6 8 41852 04863 142
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0,20345
32796
0,17085
67846
0,14539
93995
0,12519
79811
0,10892
91462
0,09504
99316
0,08467
80659
0,07551
22067
0,00777
84099
0,060119
37787
0,05554
14402
0,05065
30744
0,04639
65419
0,0426606
70018
0,03938
04519
0,03646
89711
0,03387
71754
0,03155
95472
0,02947
84036
0,02760
23341

10,1665
737659
10,3374
305505
10,4828
2995
10, 6080
279311
10,7169
570773
10,8126
070089
10,8972
850748
10,9727
972814
11,0405
756913
11,1017
6947
11,1573
109102
11,2079
639847
11,2543
605266
11,2970
275284
11,3364
079803
11,3728
769515
11,4067
541269
11,4383
136741
11,4677
920777
11,4953
944118

0,849
096
0,864
885
0,878
225
0,889
639
0,899
515
0,908
145
0,915
751
0,922
508
0,928
552
0,933
993
0,938
917
0,943
396
0,947
490
0,951
246
0,954
71077
0,957
907
0,960
874
0,963
034
0,966
209
0,968
617



2,80,02,70 1,7 0,02590 11,5212 0,970
2 6 8 49892 994011 874
2,90,02,7 0 1,7 0,02436 11,5456 0,972
2 6 8 41331 635342 994

IIpogoisrkeHMe
X LO SCA SKE KUR N' (X) Haxormje N (X)
G LE W T Yp. HHa4a
(4.06) cymma
3,00, 2,70 1,7 0,02296 11,5686 0,9749
02 © 8 08959 244301 90
3,10, 2,70 1,7 0,02167 11,5903 0,9768
02 © 8 91802 036102 73
3,20, 2,70 1,7 0,02050 11,6108 0,9786
02 © 8 51855 087957 53
3,30, 2,70 1,7 0,01942 11,6302 0, 9803
02 © 8 70256 358213 37
3,40, 2,70 1,7 0,01843 11,6486 0,9819
02 © 8 44179 702392 34
3,50, 2,70 1,7 0,01751 11,6661 0,9834
02 © 8 84304 886696 51
3,60, 2,70 1,7 0,01667 11,6828 0,9848
02 © 8 12734 59943 93
3,70, 2,70 1,7 0,01588 11,6987 0,9862
02 © 8 61285 460714 o6
3,80, 2,70 1,7 0,0151511,71390,9875
02 © 8 70063 030777 6
3,90, 2,70 1,7 0,01447 11,7283 0,9888
02 © 8 8628 817056 26
4,00, 2,70 1,7 0,01384 11,7422 0,9900
02 © 8 63263 28032 20
4,10, 2,70 1,7 0,0132511,7554 0,9911
02 6 8 59621 839941 o4
4,20, 2,70 1,7 0,01270 11,7681 0,9922
02 © 8 3854 878481 59
4,30, 2,70 1,7 0,01218 11,7803 0,9933
02 © 8 67187 745668 09
4,40, 2,70 1,7 0,01170 11,7920 0,9943
02 © 8 16203 761871 16
4,50, 2,70 1,7 0,01124 11,8033 0,9952



02 © 8 59269 221139 84
4,00, 2,70 1,70,01081 11,8141 0,9962
02 6 8 72734 393873 15"
4,70, 2,70 1,70,01041 11,8245 0,9971
02 © 8 35298 529171 10
4,80, 2,70 1,7 0,0100311,83450,9979
02 © 8 27732 856903 73
4,90, 2,70 1,7 0,00967 11,8442 0,9988
02 © 8 32643 589547 04
5,00, 2,70 1,7 0,0093311,85350,9990
02 6 8 34265 923812 06

(4.07) C = (1 + (ABS(SKEW) ~ ABS(1 / X - LOC)) * sign(X) *
* -sign(SKEW))) * 0,5
= (1+ (ABS(0) * ABS(l / (-3-0,02)) *-1 *-1)) ~ 0,5
=(1+0) 70,5
=1
3arem noxcraryasgem C = 1 B ypaBHeHue (4.006) :

(4.06)  Y=(1/(ABS((X - LOC) » SCALE) ~ KURT + 1)) * C
= (1/(ABS((-3-0,02) ¥ 2,76) ~ 1,78 + 1)) * 1
=(1/((3,02%2,76) ~ 1,78 + 1)) * 1
=(1/(8,3352° 1,78+ 1)~ 1
= (1/(43,57431058 + 1)) * 1
= (1/44,57431058) * 1
= 0,02243444681 ~ 1

= 0,02243444681
TaxmuMm obpaszom, B TOUKE X = -3 N' (X) =
0,02243444681 (oTmMeThbTE, YTO MBI PACCUMTHIBAEM

3HaueHud B cToJbue N' (X) 1ngmg xaXIoro 33HaueHmsa X) .

PaccumurTaem ouepenHOM crojubelr, TEeKYIIYIO CYMMY
N' (X), HakamaupBammymoncsa Cc pocTtoM X. 3TO CIOejaTh
OIOCTaTOUHO IpocTo. Hajyiee paccumrTaeM cTosben N (X)
oJis BEPOATHOCTH, aCCOLUMPOBAHHOM C KaXXIbIM
3HaueHueM X TIIpPM IOaHHBEIX 3HAUEHUAX IIapaMeTpoB.
dopmysia myia  pacueTra N (X) BEITJISAOUT CJle Oy olyM
obpasoM:



C C-1 M
@12)  NO=(Q NX)+ Y NX)/2/Y NX),
. i=1

i=1 i=1

roe C = Tekylee KOJMUECTBO Touek X;
M = obumee KOJIMUECTBO Touek X.
YpaBHeHUE (4.12) O3HauvaerT, yTo npu KaxXIJoOM

M3MEHEHUM X HeOoOXOoOMMO IOOOABUTH TEKYIIYID CYMMYy IIPU
IOIaHHOM 3HaueHMM X K TeKylleM CyMMe OIpelpayuero
3HauUeHMda X, B3aTeM pal3desiMThb I[IOJIYUEeHHYI CYyMMy Ha 2.
Ilajiee MOJIYUEHHBM Pe3yJbTaT CJeOyeT pa3OeJiuTh Ha
IocJyiegHee 3BHadveHMuMe B CToJbue Tekyumem cyMMe N' (X)
(HakorJeHHas cyMMa 3HaueHum N'(X)). S5To macT HaM
BEPOATHOCTb HIOJIS BHaueHMsa X TIIPpM IOaHHBIX S3HAUYEHUAX
napaMeTpPoB.

TakuMm obpaszoM, g X = -3 Tekymasa cyMma N (X) =
0,302225586, a nna npedpnoyumero 3HadeHus X = -3,1
Tekymasa cymMa paBHa 0,2797911392. CyMmMa OBYX D3THUX
BesimumH pakHa 0,5820167252. Ilpu z»nejsieHUMM Ha 2 MH
nonydyaem 0,2910083626. PaspgesnuB 2Ty BeJMUMHY Ha
nocjyiegHee BHaAUeHMe B CTOJIOLEe HAaKOIIJIEHHOM CYMMEL

N' (X), paBHoOE 11,8535923812, MBI noJiyyaeMm
0,02455022522. 3170 ™M eCcTb BepodaTHOCTbL N (X) 10pu
CTAHOAapPTHOM 3HaueHum X = -3.

[Tocye TOT'O Kak MBI BBEIUM CJIUIIN HaKOIIJIEHHEIE

BEPOSATHOCTM  IJId KaXIOOM CIOEJIKM B  (QaKTMUECKOM
pacnpenesyieHM M BEPOATHOCTM IJId KaXIOT'O NIPpUpPAlleHUA
CTAaHOAPTHOTO 3HAUYEHMS B HalleM XapaKTepUCTUUEeCKOM
pacrnpenesieHn, MBI MOXeM ocyuecTeuTb TecT K-C g
3HaAUYEeHUM rnapamMeTpoB XapPaKTEPUCTUUECKOTO
pacrnpenejyieHnsa, KOTOPBE MCIHOJIB3YITCS B HACTOSWUM
MoMeHT. OIOHaAKO CcHauvajla PacCMOTPMM JOBa  BaXHBIX
MOMEHTA .

B npumepe Cc TabaMueM HaKOIIJIEHHBEIX BEPOATHOCTEN,
[IOKa3aHHOM paHee IJId HaweIro pPeETYyIUPYEMOT O
pacnpenejsieHusd, MBI PACCUMTEBAJM  BEPOSTHOCTHU C
npMpameHueM CTaHOapTHEX 23HadveHum 0,1. OTO OBIIO
cImejlaHO IJig HaTJISOHOCTM. Ha mnpakTuke BH MOXeTe
MMOJIyUUTh OOJIBIIYIO CTeIleHb TOYHOCTMH, MCIIOJIb 3y A
MEHBb UM marm IpMrpaleHns . [IprpameHme 0,01 B
OOJIBLIMHCTBE CJIydaeR ABJIA€TCS BIIOJIHE IIPMEMIIEMEBIM .

Craxem HECKOJIbKO CJIOB o) TOM, Kak nJIs
pPeryamnpyeMoro pacnpenejsieHmnsa BHIOPATH



OTpPaHMUMTEJIbHEIE  I1apaMeTpPHl, TO €CThb KOJMYECTBO
cuIrMa C KaxIoOM CTOPOHEL OT CcpelHero. B HaumeMm
rnpmuMepe MEI MCIIOJIb30BaJIU 3 curMma, HO B
IEeMCTBUTEJIbLHOCTY CJleOdyeT MCIOJb30BaTh abCOJI0THOE
3HAUEeHMe CaMOM OTIOAaJIEHHOM TOUKM OT cpenHero. [nda
HaWero InpuMmepa C 232 cpejkaMM KpalHee JieBoe (camoe
MeHbIIee) CTaHOAPTHOE 3HAaueHMe cocTaBjgeT -2,96
CTaHOAPTHOWM  eOVHMUIIEL, a KpayMHee IpaBoe (camoe
boJspumoe) cocTapjasgeT 6, 935321 cTaHODApPTHOM EeIOVHMIIEH.
Tak kxaxk 6,93 6onpme, uem ABS(-2,960), MBI IOJIXHH
B34Tb 60, 935321. Tenepr mobaBuM ele 2 CUTMa K 3TOMY
3HAUEHMI0O NIOJIS HaOeXHOCTM WM HaMIeM BEepOSTHOCTMU IJid
pacnpenesiedusa ot -8,94 nmo +8,94 curma. Tak Kak HaM
HyXHa XxXopolas TOYHOCThL, Mb OyIeM MCIOJIb30BAaTh
npupaleHue 0,01. Paccuuraem BEPOATHOCTU 14
CTAHOAPTHBEIX SBHAYEHUM:

8,
94

8,
93

8,
92

[locyiegHee, dYTO MHB IOOJIXHBEI CHOEJIaTbhb, I[IpexXie UeM
nposectm TecT K-C, — 5TO OKPYyIJIMTb OQaKTUUEeCKUE
CTaHIOAPTHBEIE SBHAUEeHMA OTOOPAHHEIX CIHOEJIOK C TOUHOCTHIO
0,01 (rax xak MeH wucnogrlzyem 0,01 B kauecTBe mara



oJis TEOPEeTUUECKOTO pacnpeneysieHnsa) . Hanpumep,
3HaueHmue 6,935321 He OydeT UMMETh COOTBETCTBYIIIEN
TEOPEeTMUECKOM BEPOSTHOCTM, aCCOLUMMPOBAHHOM C HUM,
Tak KakK OHO HaxXOoIUTCS Mexndy 2HaueHusaMm 6,93 u
6,94. Tak kxak 6,94 Oamwxe k 6,935321, MBI OKpPYyIJISEeM
6,935321 mo 6,94. Ilpexme uyeM HauvaThb OpoLenypy
ONTUMUBUPOBAHUS HallMx  I[HapaMeTpoOB  PeryJMpyeMOoTo
pacrnpenejyieHud IIyTeM I[IPpUMMEeHeHUd TecTa K-C, MBI

ITOJIKHEL OKPYIJIUThb baxTmuyeckue OTCOPTUPOBAHHEIE
HOPMMPOBAHHEIE CHOEJIKM B COOTBETCTBUM C BHOPaHHBM
WaIT'OM. BMecTO  OKPYIJIEHMS  CTAaHOAPTHBIX  3BHAUYEHUU
CIeJIOK bife) Ormxanmero OEeCATUYHOTO X MOXHO
MCIIOJIbE30BATh  JIMHEVHYK  MHTEPNOJAUMon OO0  Tabjuie
HaKOIIJIEHHEIX BEPOATHOCTEMN, UTOOEL BEIUMCJIUTb
BEPOATHOCTH, COOTBETCTBYRIIME bakTUueCKUM

CTaHOAPTHBEIM 3HaAUYEeHMAM CcOeJjiok. UYToOwl OOoJblle Yy3HATh
O JIMHEMHOV MWHTEPIIOJNALMM, IIOCMOTPUTE XOPOWYK KHUTY
[I0 CTaTMUCTMUKe, HalpuMep «YIpaBJIeHMe IOeHbI'aMM Ha
TOBaApPHOM pPHHKe» Odpena I'ema. [JpyIme MHTEPECHHE
KHUTYM YKAa3aHBl B CIMCKE PEKOMEHIOBAaHHOM JIMTEPAaTYyPHL.
Ilo HacTodwWero MOMEHTa Mbl OITUMM3MPOBAJIM TOJIBKO
napamMeTpsl KURT m SCALE. MoxeT nokas3aTbCd, UYTO IIpU
HOPMMPOBaAHMM  OAaHHEIX napamMeTrp LOC  mojimxkeH  OBITH
npupasHexr k 0, a mnapamerp SCALE — x 1. 3T0 He
COBCEM  BEPHO, Tak KakK peaJIbHOe  pPacCIIOJIOXKEeHME
pacrnpenesyieHnMsa  MOXET He coBIllamaThb cCoO CpeInHMM
apudMeTMUEe CKMM, a ONTMMAaJIbHOE  3HaueHMe  UMPUHEL

oOTJIMUaTbLCH oT eIOMHMIIEL . BHaueHMda KURT 1% SCALE
CUJIBHO CBS3aHBE Opyr' C »OpyromM. TakuMm oOpasoM, ME
CcHauaJsa I[IOIIBEITAaeMCsd NPUOJIN3UTETIBEHO OIIpEenesyinThb

onTmMalJibHEIe 3HaueHud InapamMeTpor KURT m SCALE. s
Hammx 232 cpneJjyiok nojgydaem SCALE =2,7, a KURT =1, 9.
Tenepsb [IOIEITaEeMCH HauTu HauboJiee nogxonmdaumme
3HAUEHUHA napaMeTposB. 3TOT rnpoLlecc 3arMeT
IOCTAaTOUYHO MHOI'O BPEeMEeHM, IOaXe eCJiM Yy BacC XOopolmmn
KOoMIIBEIOTEep. Mel HODpoBemeM LMKII, M3MeHad napamMeTrp LOC
or 0,1 mo -0,1 mo -0,05, napamerp SCALE oT 2,6 1o
2,8 mo 0,05, nmapametrp SKEW ot 0,1 mo -0,1 nmo -0,05
n napametp KURT ot 1,86 1o 1,92 10 0,02.
PesysabpTaTel BTOTO LMKJIA »OAT OINTMMaJIbHOe  (caMmoe
HMU3KOe 3HaueHMe cratuctuku K-C) npm LOC = O, SCALE
= 2,8, SKEW =0 m KURT =1,86. 3aremM MH OCYIECTBUM



TpeTM uUMKIJI. Ha sTOoT pasz OynmeM npocMarpuBaThb LOC
or 0,04 go -0,04 no -0,02, SCALE oT 2,76 mo 2,82
no 0,02, SKEW or 0,04 mo -0,04 mo -0,02 m KURT o
1,8 o 1,9 no 0,02. PesyJbTaTH TPETbLETO LMKIJIA AT
onTmMalibHEIEe SHaueHmsg LOC = 0,02, SCALE = 2,760,
SKEW = 0 wm KURT = 1,8. M HaljM OITMUMAJIbHYI
OKPECTHOCTL, B KOTOPOM I[apaMeTpe OaklT Haujydlee
NPUOJIVXEeH e pPeryImMpyeMOon XapaKTepPUCTUUECKON
byHKLUMM K  paclOpenesieHMI0 PeaJIbHEIX  JaHHBIX. s
nocJyieJHEeTroO LMKJIa Mel OymeM npocMarpmeaTrs LOC oT O
no 0,03 mo 0,01, SCALE oT 2,76 pmo 2,73 no -0,01,
SKEW or 0,01 mo -0,01 m KURT oT 1,8 mo 1,75 mo -
0,01. PesymbTaTel D2TOTO IOCJEIHETO [IpOoXoma IJalT
clenmypuye  ONTMMAaJIbHEIE TIapaMeTps OJd Haumx 232
cmejyiok: LOC = 0,02, SCALE =2,76, SKEW = 0 m KURT
=1,78.

Hcnonk30BaHMe napaMeTpoB MJisi NOMCKAa ONTMMalbHOIO f

Tenepb, KOTI'Ia HaMIeHBH HambOoJiee TMOOXOOAllME SBHAUEHUA
napaMeTpoOB PpacHIpenesieHMd, PpaccumMTaeM ONTMMalibHoe f
oJid 3TOTO pacrnpenesyieHnd. MBI MOXeEM  IIPUMEHUTH
npouenypy, kKoTopasd ObJla MCHOJIb30BaHa B NIPeObpOyllen
JiaBe IJig I[IOMCKa ONTHMMAaJIbHOTO f 1[OpM HOPMaJbHOM
pacnpenesieHu. EIMHCTBEHHOE OTJIMUYME COCTOMT B TOM,
UTO BEPOSTHOCTM OJIAd KAaXIOI'O CTAHOAPTHOI'O SHAUEHUA
(3HaueHMsa X) PpPaCCUMTHIBAKTCHA C IIOMOWBK YPaBHEHUN
(4.00) m (4.12). Ilpr HOPMaJILHOM pacHpeleJyieHUM MHI
HaxoOVM croJsibel aCCOLUMMPOBAHHEBIX BEPOSTHOCTEN
(BepogaTHOCTEMN, COOTBETCTBYUMUX OlpeneJyIeHHOMY
CTAHIOapPTHOMY 3HAUEHUD) , MCIIOJIb3Y S YPaBHEHUE
(3.21). B HaleMm cryuyae, UTOOEI HamTu
aCCOLUMMPOBAHHEIE BEPOSTHOCTH, crenyer BEIIIOJIHUTb
npouenypy, IOeTaJIbHO OIMCAaHHYK paHee:

1. JIng maHHOTO CTAHIOAPTHOI'O 3HadveHusa X pacCcumMTamTe
ero cooreercTBylee N'(X) Cc HOoMOWBID YypabBHEHUSA
(4.00) .

2. IJd Kaxmooro CTaHOAPTHOTO 3HaueHMda X paccumTamTe
HAaKOIIJIEHHYID CcyMMy 3HadeHuM N' (X), COOTBEeTCTBYIIOIMUX
BCeM InpenenyuyMm X.

3. Teneps, UTOOBI HaMTU N (X), T.Ee. UTOTOBYIO



BEepOATHOCTEL OJI4 IOaHHOTO X, npmubaBbTe TEeKYIIYI
CyMMY, COOTBETCTBYUYID 3HadeHU X, K Tekyluen
CyMMe, COOTBETCTBYWIEN MNpemplaylleMy 3SHadueHMuo X.
Paspgenutre [IOJIYUEHHYIO BEeJIMUMHY Ha 2. 3aTeMm
pasmenuTe IIOJIydeHHOE dYaCTHOEe Ha o0yl CyMMy BCeX
N'(X), T.e. I[oOcCJiegHee UMCJIO B CTOJOLE TEeKYIUX
CyMM. OTO HOBOE UYaCTHOEe HABJISETCSHS aCCOLUMMPOBAHHOM
1-XxBOCTOM BEPOSTHOCTBLI IOJIS OaHHOTO X.

Tak KakK Ternepb Yy Hac eCcThb METOL [IoMCKa
aCCOLMUPOBAHHBIX BEPOSATHOCTEN 0Jis CTaHIOapPTHBIX
3HauUeHMM X IIpM OaHHOM Habope 3BHAauUeHUM IIapaMeTposB,
MBI MOXEM HauTM ONTMMalibHOoe f. I[lpouenypa B TOYHOCTU
coBlamaeT C TOM, KOTOpad [IPpMMEHSeTCs IOJid IIOMCKa
ONITUMAJILHOTO f Ip¥Y  HOPMaJIbHOM  paclOpenesieHUN.
EOIvHCTBEHHOE  OTJIMUMEe COCTOMT B  TOM, YTO  MEI
paccumMTEBaeM CTOJIOel acCCOLUMMPOBAHHBIX BEPOATHOCTEN
oIpyrmuM crnocobom. B Hamem npumepe C 232 crOeJkaMu
3HAUEHMd I[IapaMeTpoB, KOTOPBE IIOJIydalTCHda IIpM CaMOoM
HM3KOM 3HaueHuM crartmuctukm K-C, cocraruagwor 0,02,
2,76, O m 1,78 gpgima LOC, SCALE, SKEW wm KURT

COOTBETCTBEHHO. MbI [TOJIYUNJIIN STU 3HaAuUeHud
[apaMeTpos, VICIIOJIb3Y 4 npouenypy ONnTVMMM3aLInM,
ONMCAaHHYK B IaHHOM IJlaiBe. Craructuka K-C ==

0,0835529 (»TO0 O0©OBHaAuaeT, UYTO B CBROEM Hamuxyoimemn
TOUKE IOBa paclhnpenejsyieHusa ynaJjeHs Ha 8,35529%) npwm
ypPOBHe 3BHaummMmocTm 7,8384%. PucyHok 4-10 mokasbBaerT
OYHKLMIO pacHhnpenesyieHMsa IOJid TexX 3HAYEeHUM IapaMeTpoB,
KOTOPEIE HaMJIydlMM OO0OpasOM NOOXOOAT IJd HaWuMx 232
cnejiok. FEcam MB BOBbMEM IIOJIYUEHHBIE IIapaMeTPH U
HammeM onrtmMmaljibHoe £ 1o 3TOoOMy paclhnpelesieHMIo,
OTpaHMUMBAasA pachnpemnejeHue +3 M -3 CuUIMa, MUCIOJL3YSA
100 paBHOOTCTOAWMX TOUEK HOaHHEIX, TO NOJydYuM I=
0,206, mnm 1 KOHTPAKT Ha Kaxzgele 23 783,17 nonnapa.
CpaBHMUTE DBTO C DSMIVMPUUYECKMM METOIOM, KOTOPEIN
[IOKaxeT, 4YTO OINTMMAaJIbHBEIM pPOCT IJocTuraercd npu 1
KOHTpakTe Ha kaxnele 7918,04 gpgosjapa Ha ©OajlaHce

cuera. STOoT Pe3ybTaT MEI rnoJjiydyaeM, ecinmn
OTrpaHMUMBaEeM paclhopenejieHue 3 cuIMa C  KaXIou
CTOPOHEI oT CpenHero. B IEeVICTBUTEJIbHOCTH, B

SMIIMPUUECKOM IIOTOKEe CHOEeJIOK Yy HacCc OBJI [OPOMI'PHIL
Hauxyomero cjydasa 2,96 curMa M BBMIPHII HAUJIYy4dIIEeTO



cinydyasa 6,94 curma. Tenepb, eCaM Mbel BEPHEMCH U
OT'pPaHMUMM  pacnpenejsieHue 2,96 curMa  CcJjieBa  OT
cpemnHero u 6,94 curMa chnpaBa (M Ha BTOT pa3 OyIeM
rncnoyip30oBaThk 300 pPaBHOOTCTOAMMX TOUEK IAHHBIX), TO
nonyumm ontmmasabHoe f = 0,954, mam 1 KOHTPAKT Ha
kaxnoele 5062,71 npomssapa Ha ©OajaHce cueTa. llouemy
OHO OTJIMYAEeTCS OT DSMIUPUUECKOTO ONTUMaJiIbHOTO f=
7918,04°7

[TpoBiema COCTOUT B «TrpydbocTm» bakTUUeCKOTO
pacnpenejyieHMs. BcnoMHUMTE, UYTO YPOBEHbL 3BHAUMMOCTU
HaAllMX HaWJIydmyM o060pa30M IMMOOXOIOSIMX I1apaMeTpOB ObLI
TOoJIBKO /,8384%. JIaBamTe BO3bMEM pacnpenejyieHue 232
CHOeJIOK M IoMecTuM B 12 gueek oT -3 mo +3 curmMma.

Auemkum KommuecTrO
CIOeJIOK

-3,0 -2,5 2

-2,5 -2,0 1
-2,0 -1,5 2
-1,5 -1,0 24
-1,0 -0,5 39
,sr,. 0,0 43

-0,5

B 0,5 69
0,0

0,5 1,0 38
1,0 1,5 7
1,5 2,0 2
2,0 2,5 0
2,5 3,0 2

~
~

O'I‘Me'I‘b'I‘e, dTO Ha XBOCTaX paclipeleJIeHMAd HaXOIATCHA

npobeJsl, T.E. objyiacTu, NI dYenKu, roe HEeT
SMIOVPUUECKMX  IOaHHBIX. St obJjgacTM CcIJlaXmuBawTcsd,
Korga MBI npucrnocabamuBaeM Hale peryamupyemMoe

pacnpenejyieHMe K IOAaHHBEIM, UM MMEHHO 3TUM CIJIaXeHHEE
ofbJlaCTK BBEIBBIBAKT pasz3jiMuMe MexXIOy IapaMeTpUUYeCKUM U
SMIMPUUE CKUM O TMMAJIbHBEIM f. [louemy  xe Hale
XapaKTEepUCTUUECKOE pacrnpenesieHue npu BCEX



BO3MOXHOCTSAX PETYyJIMPOBKM €I'0 QOPMBI HE OUEHb XOPOUO
NPpUOIMXEHO K (QakKTMUeCKOMy pachnpenesieHun? llpuumHa
COCTOMT B TOM, UTO HabiomaeMoe paclpenesieHMre MKMeeT

CJIMIIKOM  MHOTO TOUeK nepermba. [lTapabosily  MOXHO
HallpaBUThb BeTBAMM BBEPX mijin BHUS3. O,JZ[HaKO BIIOJIb
BCeN napaboJiel HanpaBJIeHUE BOTHYTOCTU I
BHIIIYKJIOCTU He M3MeHdAgeTCHd. B TOUKeE nepermda
HamnpaBJIeHME BOTHYTOCTU U3MeHsSeTcd. I[lapabojia uMmeeT
0 TOUEK nepermuba,

0,8

0,6

0.4

0,2

O e T S T T I O T T N T 0 S O T Y 0 1 O 0 A O

-4899,56 -3156,33 -1413,1 330,13 2073,36 3816,59

Pucynok 4-10 Perynupyemoe pacnpenesieHme mgjas 232
CIEJIOK

\ /

Touku mnepernta

Pucynokx 4-11 Toukm nepermba KOJIOKOJIOOBPAa3HOI'O
pacnpenejeHmus



TakK Kak HarpaBJIeHUE BOTHYTOCTU HMKOT'Ia He
n3MeHdgercd. 00BeKT, uMenuUMM ¢dopMy OYKBEL S, Jexallun
Ha OOKy, wuMeeT OIOHYy TOuKy Ineperumba, T.e. TOUKY,
e BOTHYTOCTBb M3MeHsSeTCcsS. PucyHOkK 4-11 nokaseBaeT

HOPMaJIbHOE pacrnpenesieHLE. OTMeTBTE, 4TOo B
KOJIOKOJIOOOpAas3HOM  KpPpUBOM, TAKOM KaK  HOpMaJibHOE
pacnpenesieHue, ecTb nBe TOUKU neperuba. B

3aBYCHMOCTM OT 3HaueHud SCALE Hame perylmpyemMoe
pacrnpenesyieHre MOXeT MMeThb HOJIb Touek Ieperuba
(ecim SCALE oOueHb HM3KOE) WMIM IBe TOUKM I[eperuba.
[TlopnumHa, 10 KOTOpOu Hale perynmupyeMoe
pacrnpenejyieHue He OUEeHb XOPOLO OIIUCHIBaAET
baxkTHMUeCKOe paclpenejyieHye COeJIOK, COCTOMT B TOM,
UTO peajibHOe paclhpenesyieHre MMeeT CJMIIKOM MHOTO
TOouek nepermba. O3HavaeT JM D3TO, UYTO IIOJIYUEHHOEe
XapaKTepUCTUUECKOE paclpenesieHrye HeBepHO? Ckopee
BCcero HeT. [lpm XxeJjlaHMM MEI MOIUIM OBl CO3IOaThb QYHKLMIO
pacrnpenesyieHnd, KoTopasa wuMeJia Obvl OoJiblle IOBYX TOUEK
nepermuba. Takyrn OYHKLUMIO MOXHO  ObLJIO OB JIydlle
IOOOTHATh K peaJIbHOMYy pacrnpenejieHmio. Ecam OBl MBI
cosmany OQYHKLUMI paclpenejieHrsa, KoTopad OollyCcKaeT
HEeOT'PaHMUEHHOE KOJIMUEeCTBO Touek Ireperuba, TO Mbl OB
TOUHO I[IOHOOTHAaJM e€e K HabJowIgaeMoOMy paclpenesyieHUo.
OnTmMasibHOe f, MOJIydeHHOE€ C I[IOMOIbK TaKOM KPMUBOM,
IPaKTUUYEeCKM COBIIajJo OB C sMOMPpUUeCKMM. OIOHAaKO UeM
OoJiblle ToOUuek Iepermba HaM OPpMUIIOCH OBl HODABUTH K
byHKUMM paclhnpelesyieHus, TeM MeHee HaIeXHOM OHa Obvlla
Ol (T.e. OHa XyXe npencrarjidjyia Ovl Oynoyume CHOeJIKU) .
MeI He [IEITaeMC S B TOUHOCTU [IOOOT'HATH
rnapamMerpuueckoe 1k HabmomaemMoMmy, a CcTapaeMcsa JMUb
OlpemesqinTh, KaK pachopenesdionTcd HabJwowIaeMble IaHHBE,

UTOOHI MOXHO OBLIIO npenckasz3aThb C OOoJIbWON
YBEPEHHOCTRI Oynyilee ONTuMaJibHOe 1 (ecam  OaHHBE
OyOoyT paclpenejyieHel TakK Xe, Kak B I»pousioM). B

peryamMpyeMoM paclpenejyieHMM, IIOOOTHaHHOM K peaJibHBEM
coeJsikaM, YHOaJIeHBl JIOXKHEE TOYKM IHepermba.
[loacHMM BHIIECKA3aHHOE Ha IpuMepe. lIpenrnojioXmM, ME

JMICIIOJIb 3y EeM IOCKY T'ajiToHAa. MBI 3HaeM, UuTo
ACUMIITOTHMUECKM  paclhpelesyieHre  MapukKoB, rIanaplmx
yepes IOCKY, OynmeT HOPMAaJIb HEIM . OIHAaKoO MBI

cobupaemMcsa OPOCUTHL TOJbKO 4 mapuka. MoXeM JM MBI



OXUIOaThb, UYTO pes3yJbTaTel OpockoB 4 mapukoB OynoyT
pacrnpenejyieHsl HoOpMaJibHO? Kak HacueTr 5 mapukor? 50
LapuKOB? B acUMITOTMUYECKOM CMBEICJIE MbBlL OXMIOAeM, UYTO
HabJiomaeMoe pacrnpenesyieHue OyneT oJmxe K
HOPMaJIbHOMY IIPM YyBEeJIMUEHUM UMCJla CHOeJIOK. I[IOOTOHKa
TEOpPeTUUYECKOI'O pacnpenejyieHns K KaxXxIomn TOUKE
nepermba HabIowmaeMoIr'o paclpenesjieHMsa He »TacT HaM
OOJIBIIYID CTEINEHb TOUYHOCTM B OynoyueMm. Ilpy OOoJblIOM

KOJIMMUYeCTBe CIOeJIOK MEIL MOXeM OXMIoaThb, uTo
HabJooaeMoe pacrnpenesieHue OyneT CXOOUTBCH C
OXMIaeMBIM M MHOI'Ve TOUYUKU neperm@a 6ynyT 3SallIOJIHEHEI
cIoeJjiKkamu, Kornma 19:4 UM CJIIO CTPEMUTCH K

OEeCKOHEUHOCTM. ECJAM Hauu TeopeTUMUecKMe IapaMeTpPH
TOUYHO OTpaxXawT paclpelesieHre peaJibHEIX CIOEeJIOK, TO
onTmuMaJibHoe f, IMOJIydeHHOE Ha OCHOBE TeOopeTUMUecKOIO

pacrnpenesyieHud, npu Oyoyuem [IOCJIEONOBATEJIBHOCTHU
CIOeJIOK OymeT TOUHee, JyeM ONTHMMAJIbHOE f,
pacCcumMTaHHOE DMIIUPUUE CKU us [P OIIJIBIX CIOeJIoK.

IpyruMmM CJiOBaMM, €CJIM HamuM 232 CIOEJIKM NPelCTaBJISIT
pacnpenejyieHye CcOneJjiok B OynyleM, ToI'Da Mbl MOXEM
OXMIOAaThb, UYTO paclhpenejieHue COeJIOK B OynoyueM OyneT
OJKe K HaleMy «KHACTPOEHHOMY» TEeOpEeTMUUECKOMY

pacrnpenesyieHMD, ueM K HabJoIaeMoMy, C ero
MHOIT'OUMCJI€E HHBIMM TOYUKaMM Heperméa m
«3allyMJIEHHOCTbIO» n3-3a KOHEUHOTO KOJIMUYeCcTBa
CIOeJIOK. TakuMm oOpasoM, MBI MOXEeM OXMIaThb, JTO
Oyngyuee onrmMaJbHoe £ ©OymgeTr OoJiblle IIOoXO0Xe  Ha
OIITMMaJIbHOE f, [IOJIYyUeHHOEe n3 TEOPEeTUUECKOTO

pacnpenejyieHns, UYeM Ha OlITuMaljibHoe f, TMoJydeHHOe
SMIIMPUUECKM M3 HaOJIIaeMOT'O paclpelnejieHUs.

UTak, Jydume BCer'o B 2TOM CJydae MCIOJIb30BaTh He
SMIIMPUUECKOe, a IapaMeTpuueckoe onTmmasbHoe f.
CuTyalumMsa aHaJIoOTMYHa pPacCMOTpeHHoOMYy cJaydan ¢ 20

OpockaMM MOHETE B Npensayley 1rJjaBe. Eciam  MH
oxmpmaeM 60% BemMIpHLIEN B urpe 1:1, TO ONTMMAJIbHOE
f= 0,2. OnHako ecyu OBl Yy Hac OBUJIM  TOJIBKO

SMIOMPUUECKME IOaHHBle O nocyiegHux 20 Opockax, 11 wus
KOTOPHEIX  OBLIM  BHMI'PBINHBIMM, Hame  onrtmMajbHoe - f
COCTaBUIIO OBI 0,1. MeI mMcxXoIOuM U3 TOTO, uyTo
napamerpuueckoe ontmMmaibHoe f  ($5062,71 B 5sTOM
cyiydyae) BepHO, TaK KaK OHO OITUMAaJIbHO IJsS QYyHKLMM,
KOTOpas «ITeHepupyeT» crmejku. Kak M B Cllydae TOJIbKO



yTo YIIOMSHY TOU T PBL C OpPOCKOM MOHETEHI, MBI
OOoIIyckKaeM, UYTO OITUMMaJIbHOe f @»OJjg ciJaenyoiuer CcrOeJiku
onpenmejyigeTcsa napaMeTpmuueCcKou TeHepUpyK luen
byHKLMEN, »Oaxe ecliM HapamMerpuueckoe f oTimyaeTcd
OT DJBMIMPUUECKOT'O ONTUMAaJIbHOTO If.

OueBUIHO, uTo OT'PaHUUYUTEJIbHEIE rapaMe TpE
OKAa3BIBAKT OOJIBIIOE BJIMAHME Ha ONTMMaJIbHOe L. Kakum
obpasoM BHOMpPATE DBTUM OI'PAHMUMTEJIbHEIE [IapaMeTpPhsl?
[locMOTPMM, dYTO IMIPOMCXOIOMUT, KOI'Ja MBE OTOOBUI'AEM
BEPXHKOK TI'paHuly. Cilnenywoumada Tabjiuia CcocTaBJieHa OJid
HIDKHETO Ipemejyla 3 curMa Cc ucnojab3osaHueMm 100
PaBHOOTCTOSAMX TOUEK IaHHBIX " ONTUMAaJIbHBIX
napaMeTpoB OJjg 232 CHOeJIOK:

BepxHad f £s

TpaHula

3 Sigmas 0,206 $23783,1
7

4 Sigmas 0,588 $8332,51
5 Sigmas 0,784 $6249,42
6 Sigmas 0,887 $5523,73
7 Sigmas 0,938 $5223,41
8 Sigmas 0,963 $5087,81
*
*
*
1

* *
* *

* *

00 Sigmas 0,999 $4904, 46

OTMeTbTEe, UYTO IIPM I[IOCTOSHHOM HIWKHEN I'paHulle, UYeM
BBHIlE MBI OTOIBMI'aeM BEPXHKO TI'pPaHully, TeM OJuxe
onTuMasibHoe f x 1. TakuMm obpa3oM, uYeM OOJIblle Mkl
OTOIBMI'aeM BEPXHIK I'pPaHMully, TeM OJumXxe OITMMAaJIbHOE
f B nmojnapax OyImeT K HWKHEM T'paHule (OXMIaeMB
[IPOUTPHIL XyOWero cliydas). B ToM ciydae, KOI'Da Halla
HIXHAS TpaHMla HaAxXOOMTCS Ha -3 CcuIMa, dYeM OoJible
MBI OTOIBUI'@eM BEPXHOKN I'PaHULy, TeM OJjumxe B IIpenejie
onTmMasibHOoe f B Jgojulapax OyIeT K HIWKHEM TIpaHule,



T.e. k $330,13 -(1743,23 * 3) = = -$4899,56.
[lTocMOTpUTE, UYTO MNPOUCXOONT, KOI'IOa BEPXHAA T'PaHMULA

He MeHgeTcsg (3 cmIMa), a MbBl OTOIBUI'AeM HMXHIOW
TPaHuLy JocTaTodHO OBEICTPO apupMeTmUdecKoe
MaTeMaTHnuueckoe OXMIOaHUe TakKoTO npouecca

OKa3EBaAETCA OTPULATEJIBHEM. OJTO IPOUCXOOUT IIOTOMY,
yTo Oojyee 50% miomanr 00O XapaKTEepUCTUUECKOM
byHKLMENM HaxXOIOUTCS CJieBa OT BEPTUKAJBHOM OCHU.
CylenoBaTeEJNIBHO, KOoTma MEI OTOOBUI'AaeEM HVDKHUM
OTPaHMUMTEJIbHEIM [apaMeTp, OoNTuMajibHoe f crTpemMmTcsa
K Hyo. Tenepp HOOCMOTPMM, UYTO NPOMBOMOET, €CJU MH
OOHOBPEMEHHO HAa4YHEM OTOOBUIATh OOa OI'PaHUUMTEJIbHBIX
napamMeTrpa. 3OeCb Mbl MCIOJIB3yeM HAOOP ONTMMAaJlbHBIX
napameTrpor 0,02, 2,76, 0 m 1,78 nmna pacnpenejyieHUA
232 cpmeyiok 1 100 paBHOOTCTOANMX TOUEK IaHHEIX:

BepxHaga u F
HMXHSS TpaHuia f£$

3 Sigmas 0,206 $23783,17

4 Sigmas 0,158 $42 040,42
5 Sigmas 0,126 S$66 550,75
6 Sigmas 0,104 $97 387,87
* * *

* * *

* * *

100 0,053 $322625,17
Sigmas

OTmMeThbTe, UTO onTmuMmalbHoe f npubiamxaerca k O,
KOoI'Ia MEl OTOIBMI'aeM oO0a OI'PaHMUMTEJIbLHBEIX IIapaMeTpa.
Bojiee TOT0O, TakK KakK I[IPOUIPHI HaAUXyOWero CJlydasd
yBeJIMUYMBaAEeTCa UM OEJIUMTCH Ha BCEe MEeHbllee OIITMMAaJIbHOEe
f, wname £f$, T.e. cymMMa OMHAHCUPOBAHUA 1 eIOVHMULEH,
TaKXe OpubiamxaeTcd K OEeCKOHEUHOCTU.

[TpobiieMy HaMJydumero BEIOOPA OT'pPaHMNUMTEIIbHEIX
napaMeTpoB MOXHO CcOoOpMyJIMPOBATHL B BMIEe BOIpOCa:
roe MOT'YT [IPOM30OUTHU B OyoyleM  Hawujydlne 171
Hauxyoure CcrOeJyiku (korma Mel OydeM TOpIOBaThb B 3TOMU
PEIHOUHOM cucreMme) ? XBOCTEL pacrnpenejyieHnsd B
IEeVICTBUTEJIBHOCTHU CTpeMaTCsHd K T1JII0C 7 MMHYC



OEeCKOHEUHOCTHM, M HaM cJjenyeT OQUMHAHCUPOBATH KaXIbM
KOHTPAaKT Ha OeCKOHeUHO OOJIbIIyn CYMMY (kak B
IocJiegHEM IpuMepe, T'Ie MH pas3nBuUraiam obte I'PaHMLEH) .
KoHeuHO, ecnm ME cCcobOupaeMcsd ToproBaTb OECKOHEUHO
OOJITOe BpeMs, Halle onTuMalibHoe f B mosyapax OynerT
OeckOoHeuHO OoJsibuiyM. HO MBI He cofupaeMcsda TOpIoBaTh
B DBTOM PBIHOUWHOM CHUCTeMe BeuHO. OnrtmumMmajsibHoe L, npu
KOTOPOM MBI COOMpaeMcsa TOoproBaThb B D3STOM PBHOYHOM
cucreMme, ABJIIETCHA byHKLUMEN npenrnojaraeMbx
HaWJIyUllMX ¥ HauUXyIOKMX CHOEJIOK. BCIOMHMTE, €CJM MH
bpocuMm MoHeTy 100 pas m 3anumemMm, Kakoym OymeT camasd
IOJIMHHas I[0JIoCa pPellek NOoApSl, a 3aTeM OpOoCUM MOHETY
eme 100 pas, To mnojoca pemek nocye 200 OpockoB
OymeT ckopee Bcero 60oJsbme, uyem nocjge 100 OpockoB.
TakuM xe o00pasoM, eCJM OPOUTPHII HAMXYIOEeTo Cclydas
3a HalWly ucTopuio 232 CcIOeJiok paBHaJsca 2,96 curMa
(onna ypmobcTBa BO3BMEM 3 cUI'Ma), ToTrzma B OynoyleM Mb
IOOJDKHEL OXMIATb [NPOUTIPHII OoJblle 3 CUIMa. Il[lO03TOMY
BMECTO TOTO, UTOOB OTPaHMUMUTL Halle paclpenejyieHue
NIPOoUJION ucTOpMen cpejyiok (-2,96 m +6,94 curma), MH
orpaHuumm ero -4 um +6,94 curma. Ham, BepodaATHO,
cjenyeT OXunoaThb, 4YTO B OyIOylleM MMEHHO BepxXHSd, a
He HMWXHSd TpaHula O0ydeT HapymeHa. OOHaAko 3TO
OOCTOATEJIbCTBO MBI He OyIoeM OPMHMMaTb B pacdyeT 0
HECKOJIbKMM I[pUUMHam. IlepBasg COCTOMT B TOM, UTO
TOPI'OBEIE CUCTEMEI B OyoyieM VXY OumanT CBOIO
PE3YIILTATMBHOCTD 10 CPaBHEHM IO C paboTon Ha
MCTOPUUYECKMX HOAHHEIX, OaxXe eCJIM OHM He MCIOJb3YIT
OTITUMUBUPYEMBIX NapaMeTpPoOB. Bce CBOIOUTCH K
NPMHLUITY, 4YTO B5SQQEKTMBHOCTE MEXAHUUECKUX TOPIOBBIX
CUCTEM [IOCTENEHHO CHmXaeTcs. BO-BTOPHX, TOT QaxkT,
UYTO MBI IIJIATMM MEHBIUIYID lLIeHYy 3a OomMOKY B OINITMMAJIbLHOM
f npm cCMelweHuM BJIEBO, a He BIPAaBO OT IIMKa KPUBOU
f, npenrojlaraeT, UTOo cJenyerT OBITHb boJiee
KOHCEPBATUMBHEIMM B IIPOTHO3ax Ha Oynoyuee. Mol Oynem
pPacCcuMTEBATL [apaMeTpuueckoe OooTmuMaJibHoe f 1pu
OTPAaHUUMTEJIbHEIX NapaMeTrpax -4 u +6,94 curMma,
ncnosb3ysa 300 paBHOOTCTOSUWMX TOUEeK JaHHBIX. OOHAaKO
npM pacyeTe BepodTHoCcTey  noya kaxgom mu3 300
PaBHOOTCTOSAUWMX  SdYeekK  IOaHHBEX  BaXxHO, UTOOBl  MEI
paccMOTpesM pacropenejieHrMe Ha 2 CUIMBL OO U IIOCJe
BHIOPAHHBIX OTPAHUUMTEJILHEIX I[IapaMeTpoB. [lo3TOMY MBI



OyneMm OnpenesiaTh aCCOLUMPOBAaHHEIE BEPOSATHOCTH,
MCIIOJNIb3Yy S HS4YEeVKM B MHTepBaJjie oT -6 mo +8,94 curma,
Iaxe eCJM peajibHEM MHTepBal -4 — +6,94 curma.
TakuM o00OpasoM, Mbl YBEJUUMM TOUHOCTL PpPe3yJIbTaTOB.
llcnoslp30BaHMe ONTMMaJIbHEIX HOapametTpoB 0,02, 2,76, O
n 1,78 Tenepr macTt Ham ontmMmajabHoe f =0,837, wmmm 1
KOHTPAKT Ha KaXIee 7936,41 noJuiapa. [Toxa
OTPaHUUMTEJIbHEIE IIapaMeTpel He  HapylaknTcHd, Halla
MOIeJIb TOYHa nOJid BHOPAHHBIX T'paHul]. Iloka MBE He
oxmnmaeM HOpouTprelua OoJjiblwe 4  cuIMa ($330,13 -
(1743,23 * 4) =-56642,79) wnu npubwmu Oosbme 6, 94
curma ($330,13 + + (1743,23 * 6,94) = $12 428,15),
MOXHO CUMTaTh, UYTO TPAaHMULBE pPacnpenejyieHmusa OyIylux
CHOEeJIOK BEIOPaHBl TOYHO. BO3MOXHOE pPaCXOXIEHME MexXIay
CO3IaHHOU MOIEJIBIO u peaJibHEIM pacrnpenesyieHueM
aBJIdeTCd CJabblM MeCcTOM TakKoIr'o IIomxonma, TO eCThb
ONITUMAaJIbHOE f, [IOJIy4EeHHOEe "3 MOIoenu, He
obaz3aTesqlbHO OyneT ONTMMAaJIbHEM. ECiaM Hamy BEHOPAHHEBE
napamMeTpel OynoyT HapyleHe B Oyoyuewu, f wmMoxerT
nepecTaTb OBTH ONTMMAJIbHBEIM. O3OTOT HEeODOCTAaTOK MOXHO
YCTPAHUTb C TIIOMOWBI OINLMOHOB, KOTOPHEE [IO3BOJISKT
OT'PaHUUUTE BOSBMOXHEIM I[IPOUIPHIL SBaXaHHOWM CYMMOM.
Kose ckopo MBI OOCyxmaeM cJjaboCcTb IOAHHOTO MeTona,
HeOoOXOOMMO yKasaThb Ha [IOCJeOHMM eI'0 HeIJoCTaTOoK.
CrlenyeT wmMeTb B BMIOY, UYTO peajibHOE paclpenejieHue
TOPTI'OBEIX [IpUOBLIIEN n YOEITKOB ABJIAETCHA
pacrnpenejyieHneM, roe rapaMe TpElL [IOCTOSAHHO
M3MEHAKNTCHA, XO0Td UM MenjeHHo. ClenyeT IepuoIuuecCKU
[IOBTOPSATHL HACTPOMKY II0 TOPITOBBM IPUOBIIAM UM yOBEITKAM
PEIHOUHOM CUCTEMBl, UTOOBE OTCJIEXMBATH BTY IMHAMUKY .

[IlpoBeneHnMe TECTOB «4YTO EeCJIM»

[IocJle TOT'O kKakK HaMIEeHO IIapaMeTpuuecKoe OINTMMAaJIbHOE
f, MOXHO PpPeaM30BEHBATL ClLEHaAPUU «KUTO ECJIuU» C

[IOMOIIBIO  IIOJIYYEeHHOM  (QYHKLUMM  paclIpelesieHUd. g
3TOTO HYXHO BaApbMPOBATH rnapamMme TpPEl byHKUMM
pacrnpenesieHnda LOC, SCALE, SKEW 178 KURT IJis
MOIIEeJIMPOBAHMA Pa3JINMYHBIX OXM I aEMBIX PEeE3YIILTATOB

(PaBJIMUHEIX paclHpelesyieHuy, KOTOpEe MOT'yT OBTH B
OynoyumeM) . Ml 3HaeM, Kak TI[PUMMEHSTH  [OPOLUenypy



paCTAXeHrMA M CXaTMAd B HOPMaJIBHOM paclipenaejieHnm, U’
[IOXOXMM OOpasoM MoOxeM paboTaTb C oapamMerpamm LOC,
SCALE, SKEW m KURT perynmpyeMoI'Oo pacllpenejieHud.

HcxomHoe pacnpeneieHne

G AR b PR O AT ey T g F

M3MeHeHne mapaMeTpa CXaTus,

WIM cpeiHedl CIEIKU

Hamenenne mapamerpa LOC

Pucynox 4-12 J3MeHeHMEe HapaMeTpa pacCHOOJIOXEHMUS
pacnperneyeHmus

CLeHapMUMy «YTO eCJM» IMPpKY [IapaMeTpUUecKOM IIOOXOIe

[IOMOTIT'AT CMOIIeJIMPOBATH M3MEeHeHUd GaKTUUIECKOT'O
pacrnpenesieHda TOpPI'OBHIX P&L. IlapamMeTpmueckme MeTOIOBL
[IO3BOJIAIT VBUOETH BORIEVMCTBUE MUBMEHEeHUMN Ha

pacnpenesieHre  QaKTUUECKMX  TOPTOBBIX  [NPUOBJIEN U
yOBITKOB JO TOI'O, KaK OHM IPOU3OUIOYT.

Korma BB paboTaeTe C oapaMeTpamy, CJenyeT IIOMHUTH
O BaXHOM nmeTaju. Illpu [NOMCKe ONTuMaJIbHOTO f BMeCcTO
TOI'O, YT OOH N3MEHSTH LOC, T.E. PacIIOJIOXEHME
pacnpenejsesHusd, Jydile M3MEHSATH IOJIJIAPOBYIO
apudMeTMUECKYK CPEemOHKI CHOeJKY, MCIIOJIb3yEMYyD B
KayecTBEe BXOIOHOT'O IOAHHOTO. 3TO BMIOHO M3 PUCYHKa 4-
12. OrmeTbTe (CM. pPUCYHOK 4-12), UTO WMBMEHEHUE

mapameTrpa PAaCIIOJIOXEHUSA LOC epenBsmuraeT
pacrnpenesieHue BIIPaBO NI BJIEBO B «KOKHE»
OT'PAHUUUTEJIbHBIX napamMeTpos, HO caMm

OT'PaHMUMTEJIbHEIE IIapaMeTpsl IPpM STOM He IOBUIAKTCH.
TakuMm  obpasouM, M3MeHeHMre IrnapameTpa LOC  Takxe
3aTparMpaeT KOJIMUECTBO PABHOOTCTOAUMX TOUEK IaHHBIX
cjlera ¥ cHopaBa OT MOIEL paclhpenejyieHNd. Ecan
M3MEHUTEL (QakTUUeCKOoe CcpelHee apudpMeTmueckoe (mim



MCIIOJIL30BATEL IIE€PEMEeHHYy CcxaTusa npm nomcke f B
HOPMaJIbLHOM PaclpeleJIeHuM) , «OKHO» OTPaHUUUTEJIbHEX

rnapaMeTpoB IepeIBUHETCH. Korgnoa BHI M3MEeHIeTe
apudMe TMUECKYIO CPEeHIL CHEeJIKY NI M3MeHsdeTe
IepPeEMEHHYIO CXXaTUS B MexXaHU3Me HOPMAaJIbHOT'O

pacrnpeneyeHus, Yy ~Bac oOcTaeTcd TO Xe&  UUCJO
PaBHOOTCTOAIIMX TOWEK IOAaHHEBEIX ClIipakBa UM CJiIeBa OT MOIBL
pacrnpenejieHus .

IpuBepgenne f k TekymmuM LeHaM

B MeTone, OIIMCAaHHOM B 2TOM TJaBe, OBLIIN
VICIIOJIE30BAHEI HelpuBeIeHHBe IaHHEBIE . MBI MOXeM
MCIIOJIB30BATE TOT Xe& IOIXOI IJIS IPUBEIEeHHBIX IaHHBIX.
Ecnam HeoBOXxXOoIOMMO OnpenesimTh IpMBEIEHHOE
napaMeTpmuyeckKoe ONTMMAJIbHOE f, TO crlenyer
npeobpaszoraThk HeoOpabOOoTaHHBIE TOPI'OBBEE [NIPUOBIIM U
YOBITKM B [IPOLIEH THEIE TTOBHIIEHU A u ITIOHMXEeHUS,
OCHOBEIBASACBH Ha YypaBHeHMax ¢ (2.10a) no (2.10B).
3aTeM Hapzmo OpeobpasoBaThb IIOJIYUEHHBE [IPOLIEHTHEHE
npubeiM M yOBITKM, YMHOXMB MX Ha TEeKYUYyI LEeHY
0a30BOTO  MHCTPYMEHTA. Hanpumep, P&, HowMmep 1
cocrTaByager 0,18. JomycTmMM, UYUTO IlleHa BXOIa B DH2TOMU
coenke paBHa 100,50, Torma MNOPOLIEHTHOE IIOBHIIEHUE
s sTow cmesku paBHo 0,18/100,50=0,001791044776.
Tenepb IOIIYy CTUM, UTo TeKylas LeHa ©asz30BOTO
MHCTpyMeHTa pakHa 112,00. VYmuHoxume 0,001791044776
Ha 112,00, [IOJIYUYVM I[IPUMBEIOEHHOE  3BHAUeHUe P&L,
paBHoe 0,2005970149. Ecam Me XOTMM MCIOJbB30BaTH

[IPUBEOEHHBIE IaHHEE, TO crenyer [IPOBECTU
AHAJIOTUUYHYK  Oolepaumio Cco  BceMm 232 TOPI'OBBIMU
npubeuiaMu ¥ yOBITKaAMM. 3aTeM cJenyeT pPacCuuTaTh

CpenHee apudMeTHMUeCcKOoe M CTaHOApTHOE OTKJIOHEHME II0
[IPVBE OEeHHEM croeJikaMm n MCIIOJIb30BAaTh YypaBHEHME
(3.16) 1nnga HOPMMPOBAHMA IOaHHHX. Jajlee HeoOXOIMMO
HavTy Habop onTmuMaJibHBEIX Iapamerpos LOC, SCALE,
SKEW m KURT 1no npmMBeIOeHHBIM IAHHEIM TakK Xe, Kak OBLIO
[IOKas3aHO B DSTOM IJlaBe [Jig HEeIPMBEINEeHHEIX IaHHBIX.
[lpouenypa onpenejyieHusa OnNTuMaJIbHOTO £, CpenHero



reoMeTpruueckoro M TWR aHaJIOIMUHa yXe PacCCMOTPEeHHOM
HaMM. [IOOOUHEIE NPOONYKTEI: CpPenHAd IeoMeTpudueckasd
coeJjika, CpemHad apudMeTHueckad Cchejika UM II0poT
TEOMETPUUECKOM TOPIOBJIM — IOEVMCTBUTEJIbHE TOJIBKO IOJIA
TeKylel LeHb ©0as30BOT'0 MHCTPYMEHTAa. Eciam ueHa
0a30BOIO MHCTPYMEHTa M3MEHMUTCH, pacueTr cJjenyer
[IOBTOPMUTL, BEPHYBUMCH K I[IepBOMy wWary, YMHOXUB
[IPOLIEHTHEIE NPUOBUIM M YOBITKM Ha HOBY LieHY 0as30BOIO
MHCTpyMeHTa. Korzma BH HepenpmeTe K 3TOM Opolenype C
OIpyTroy LeHOM 0as30BOI'O0O MHCTPYMEHTA, TO I[IOJIyuduTe
TakKoe Xe OolITMMaJZibHOoe f, cCpelHee TIeoMeTpuuyecKoe U
TWR. OmHakKO cpenHAd apubMeTHMUuecKasa Cchejika, CpenHAd
reoMeTpuYeckKasa cIoeJika " [IOPOT TeoOMeTPUUEeCKON
TOPIOBJIM OynoyT IOPYIVMMM B 3aBUCUMMOCTM OT HOBOM LI€HEBL
0a30BOTO MHCTPYMEHTA.

KonmmuecTBO KOHTPAKTOB IJId TOPITOBJM, oOlpenejigeMoe

YPaBHEHMEM (3.34), TaKxe IIOJIXKHO MU3MEHUTHLCH.
AccoummpoBaHHOe P&L Hauxyaomero cJjiydasa (nepeMeHHasd
W m3 ypaBHeHUsa (3.35)) OymeTr IOpyI'¥M B YPaBHEHUMU
(3.34) B pesyJibTaTe 3MEeHEeHUN, BLI3BAHHBIX

NIpMBEeOEeHMEM IAaHHEIX K OPYyI'OM TeKylleM LieHe.

OnTmManeHOe F mnst gpyrmMx pacrnpepnesieHuu u
HacCTpaMBaeMbIX KPMBEHIX

CywmecTByeT MHOT'O JOPyI'MX  CIOCOOOB, C  IIOMOIUBI
KOTOPEIX MOXHO ONpeneyinTh rnapaMeTpudueckoe
onTmMasibHOoe f. B mnpenegyumey I1rJjaBe MB PaCCMOTPEIU
npouenypy IIOMCKa OnNTuMaJIbHOTO £ OJjid  HOPMAaJIbHO
pacrnpenesieHHBIX IOaHHBEIX. JTak, y HAC eCThb Npolenypa,
KOoTopasa nmaeTr onruManbHoe f 1njua Joboro HOPMAaJIbHO

pacrnpenejyieHHOTO ABJIEHUA . Ta xe npornenypa
UCIOJIBBYEeTCS  IOJIdA IIOMCKAa ONITHUMMAJIEHOI'O/B JII06 oM
pacnpenejieHun, ecJim CylIieCcTBYyEeT GYHKIIMSA

pacnpenesieHusa (IomoOHBEIE GQYHKLUMM OIMCAHBI OJIS MHOTMX
OIPYyTMX PACIHPOCTPAHEHHBIX PacClHpelesIeHUM B NIPUJIOXEHUU

B) . Korma (@QyHKIMM pacnpenejlieHusd He  CYIeCTBYET
(T.e. Korga QYHKIMSA  [JIOTHOCTM  BEPOSATHOCTM  HE
MHTEerpupyeTcs) , ONTHUMAJIEHOE f MOXHO  HauTu C

IOMOIIBEI  UMCJIEHHOI'O  MeToxna, ONMCAHHOI'O B  5TOH
ryiase, IpUbIN3UTEIIEHO paccumuTan OYVHKIIIO



pacrnpenejeHms .
IlaHHasa T1TJlaBa I[IOCBsAIleHA MOIESNMPOBAHMID (QAaKTUUECKOT'O
pacnpeneyieHnsa  CIHEJIOK C  IIOMOUBID  pPeryamupyeMoIoO
pacnpeneneHus, TO eCcThb [OMCKYy OyHKUMM U ee

MOOXOOSUMX napaMeTposB, KOTOPHIE MOIEJIMPYIOT
baKTUUECKYI OQYHKLUMIO IIJIOTHOCTM BEPOSTHOCTU TOPITOBHIX
P&L C OIBYMHA TOUKAMU nepermuba. BrI MOXeTe
MCIIOJIB30BATE YX& M3BEeCTHBE QYHKUMM U  METOIH,
HarnpmuMmep, [MOJIMHOMMAJIb HYIO VMHTEPIIOJIALMIO VI
BKCTPAIloJIAaLNIO, VMHTEPIIOJI AL u BKCTPAIOJIALNIO
pPauMOHaJIbHOM (QYyHKUMM (YaCTHBEIE MHOTOUJIEHOB), WJMU

MCIIOJIB30BaTh CIUJIaH-MHTEpnoJauMon. Ilocje Toro Kak
TeopeTmMUeckasa OQyHKUMS HaMIOeHa, MOXHO OIpenejyiuTh
aCCOLUMMPOBAHHEIE BEPOATHOCTM TeM Xe& MeTOIOM pacueTa
MHTeTrpala, KOTOPEIN MCIIOJIB30BaJICH rnpm [IOMCKE
aCCOLUUMPOBAHHEIX BEPOATHOCTEN pPeryamnpyeMoro
pacnpenesyieHnsa, WIM pPacCuuMTaTb MHTEeIpajl C IIOMOWBIO
MEeTOIOB MaTeMaTUUeCKOI'o aHamm3a. OmHa u3 LeJjen
5TOM KHUIM — IIO3BOJIMTH TpeunepaM, MCIOJIb3YIMM
HeMexXaHMUeCKMe CUCTEME, [IPUMEHATb Te Xe MeTOIH
yIIPpaBJIEHMA CUEeTOM, UYTO U TpeumepaMm, MCIOJb3Y UM
MexXaHUUYeCKMe CUCTEeMBl. PerynupyeMoe pacllpelelieHue
TpebyeT pacyeTa IIapaMeTpoOB, OHM OTHOCATCSH K II€PBEM
YeTBEpEeM MOMEHTAM paclpenejieHusa. VIMEHHO 3TM MOMEHTEL
— pacrnojioxeHme, wMacurad®, acuUMMETPUd M D3SKCLEecc —
ONMCEIBAT pacnpenejyieHre. TakuMm obOpas3oMm, KTO-JubO,
TOPI'YyOUMY I[10 HEMEXaHUUEeCKOMYy MeTony, HalpuMep IIO0
BOJIHAM OJIJIMOTTa, MOXeT pacCuMTaThb [IapaMeTpbsl U
[IOJIyUUThH ONTMMAaJIbLHOE f w®m [noOOOYHEIE NPOOYKTH.
Hannuue [IPOLJION MCTOPUN CIEeJIOK He ABJISAETCH
He OO X0 OVIMBIM YCJIOBMEM InJisa pacueTa IaHHBIX
[IapaMeTpos. Ecnm OLL BEL MCIIOJIE30BaJIA apyrne
YIIOMAHYTBEE BHIIE MEeTOHBl [IOOT'OHKM, BaM TaKxXe He
oba3aTesibHO OBUIO OB 3HATb MCTOPMUECKME IOaHHBEE, HO
3HAQUEHMA IlapaMeTpoOB TaKOM IIONTOHKM He o0043aTeJIbHO
OTHOCUJIMCH OBl K MOMEHTAaM paclhpenejieHMda. OTU MeTOIbl
MOTYT JIMIMTB BacC BO3MOXHOCTM IIOCMOTPETH, uTo
IPOUBOUNET, €CJM YBEJIUUUTCSH BSKCLEeCC WM MU3MEHUTCH
acCuUMMeTPUd, M3MEHUTCH Macurad 171 T.I. Hawe
perynmnpyeMoe pacrnpenejyieHme ABJISAETCH JIOTMYHBIM
BEIOOPOM  TeopeTUudueckorm  OQyHKLUM, KOoTopasa  XOpOolo
ONMCEIBAET baxkTHueckoe pacnpenesieHue, TaK KaK



rnapaMeTpel HEe TOJIbKO 3alalT MOMEHTH paclpenejieHusd,
OHM JAalT HaM KOHTPOJIb Hall 2TUMM MOMEHTAMM IIPU
MMPOTHO3UPOBAHUM OYyIOyIMX MIMEHEHUWM B PaclIpenejieHUN.
Bojlee TOT'O, paccuMTaThb IapaMeTphl paccMaTpUBaeMoI'O
3IeChb  PeryJIMpyeMoT' O  paclpenejieHus  Jierde, yem
NOOOTHATL KaKyon—-JIMOO NPOMBBOJIBHYID OGOYHKIMIO.

Hnar—mpos aHMue cChneHapmusa

CrneumaJinMCTHI, KOTOPHIE B CUITY CBOEUu npodpeccum
3aHMMATCS TIPOTHO3MPOBAHMEM (BDKOHOMMCTH, aAHAJIUTUKU
GOHOOBOT'O PHIHKA, MEeTeOopOoJIoTH, NpaBUTEJIL CTBEHHEIE
UMHOBHUMKM U T.H.), IJOBOJILHO uYacTo ommbamnTcsg, HO
Hago IIPM3HATb, UYTO OOJBUIMHCTBO pPEUEeHUM, KOTOPHE
yeJiIoBEeK JOJIXeH TPUHATH B XM3HM, OOBUYHO TpPebynT
IPOT'HO3A.

3mecb eCcTb IOBEe JOBYIIKM. BO-NEpPBHX, JIOOM IeJaloT
CJIMIIKOM  OINTUMMMCTMUHBEIE [IPEONOJIOXEeHUMS O OyIOylleM.
BOJBIIMHCTBO M3 HAC YBEPEHHB, 4YTO B D2TOM MeCHdlle MH
cKopee BEIMT'PAEM B JoTepen, ueMm noTrmMOHEM B
aBToOKaTacTpode, maxe eCcaM BEPOSTHOCTB IMOCJIEOHETO
BHIIE. OTO BEPHO HEe TOJIBKO Ha YPOBHE OTIOEJIBHOTO
Jauila, HO M Ha YPOBHe Tpynne. Korma sawoam padboTanT
BMECTE, OHU CTpeMsaTCHd BUIETH OJIaTONPMA THEIM
pesyibTaT Kak HauboJjiee BEPOATHHM pes3yJbTaT (MHade
He Opuio OBl CMEICJIA paboTaTh, I[IOKa, KOHEYHO, BCE MEL
He CcTaJiM aBToMaTaMmu, 0e3pacCymHO HaOpbBAKRIMMMCHA Ha
KTOHYUIMX KOpabjax») .

Bropasga mu ©OoJjiee narybHasd JOBYyUIIKa COCTOUT B TOM,
YTO MBI JeJIaeM IMOPSMBEE T[IPOT'HO3E, HAaIPMMEpP IbTaeMCH
npenckalz3aThk LeHYy TITaJjiJIoHa OeH3MHa uYepes 1gBa Iona
MUY IOBHTaeMcsd IIpenckas3aThk, dYTO OPOM3OMIEeT C Halleun
Kapbepoun, KTO OyneT CJenyouyM IOIpe3UIEeHTOM, KaKMM
OymeT cJgenyoumi CTUJIb, UM Tak Jgajee. UTo OB MHE HU
TOBOPUIIN O OyOyueMm, MBI CTPEMUMCSH OyMaTh O
eOVMHCTBEHHOM, HamboJjiee BEPOSTHOM pelyjbTaTe. TaKuMm
obpasoM, KOI'ja HeoOXOOMMO IIPUMHATH pPelleHUe WU
CaMOCTOATEJIbHO, WM KOJIJIEKTUBHO, MHB IIPMHMMaAeM eTro,
OCHOBHIBAsCb Ha TOM, UYTO MIPOTHO3 €CTb €E€IMHCTBEHHBM
HauboJiee BEPOATHBIM pes3yJibTaT. B MTOI'e, MBI 4YacTO
nojlydyaeM HENPUSTHBE CIOPIPU3HL.

[lmaHMpoBaHMUE cLueHapusa OTUacTH pemaer DTY



npobyemy . CueHapuy  OPOCTO  ABJISETCS  BO3MOXHBIM

NPOTHO30M, OIOHMM M3 IIyTeM, TI[IO0 KOTOPOMY MOTYT
pPa3BUBATHLCSH COOBITHUSA . [InaHUpOBaHUE cleHapus
npenmnojiaraeT Habop ClleHapueB 14 [IOKPEITU S

BO3MOXHOT'O CII€KTpa MCXOHmOB. KOHEUHO, IIOJIHBEIM CIEKTP
HMKOT'Ia He OyImeT I[IOJIYyUeH, HO BHE MOXEeTe pacCMOTPETH
CTOJIBKO CLI€HapMeB, CKOJIBKO COUTeTe HYXHBEM. TaKuM
obpaszom, B I[IPOTUBOIIOJIOXHOCTD IpsaMoMy  IIPOTHO3Y
HamboJee BEPOATHOTO pesyJibTaTa BEI MoOXxeTe
IOOTOTOBUTHECSH K Oynyiuemy. Bojiee TOro, IJIaHMPOBAaHUE
ClLeHapusd IIOOTOTOBMT BacC K TOMYy, UYTO MOXeT OBTh B
[IPOTUBHOM CJlydae HEOXMIaHHEIM COOBITUEM.

IomycTuM, BEI 3aHMMaeTech IOJITOCPOYHBIM
[JIaHUPOBAHMEM IJId KOMIIaHUM, KOTOpad TIIpPOM3BOIUT
HEKMM NPOOYyKT. BmecTOo TOro, dYTOOB CHOeJlaThb OIVH
Haubojiee BEPOATHBEM [NPAMOM IIPOIT'HO3, MCIIOJIb3YyUTE
MEeTOH IIJIAaHUPOBAHMA ClLeHapud. MeToIooM «MO3IT'OBOIO
mTypMa» BMeCcTe C KOJIJIeTaMM OIpenesyiMTe BO3MOXHEE
NyTM pas3BuTMda CcoOeTum. UYTo OyneT, eClaM BB @ He
cMoOXeTe [IOJIYUMThb IOCTATOYHO CHIPb A, UTOOH
NIPpOM3BECTU HBTOT NPOOYKT? Kak wmM3MeHuTCd CUTyaluusd,
ecqIM OIVMH M3 BallMX KOHKYPEHTOBR OOaHkpoTuTca? Kak
OyOoyT PasBMBATbLCS COOBITMS, €CJM Ha PHHKE [IOABUTCH
HOBEIM KOHKYPEeHT? UTO NPpOM30MIOEeT, €eCJIM BBl CEepPbesHO
HEeOOOLIEHMTE CHPOC Ha BTOT ONpomykT? Urto OymeT, eCyu
roe—-smbO HadHeTCsda BOMHA? A eCliM HaAuHeTCda AOepHas
BOMHa? Tak KakK KaxXIblM CLeHapuy BO3MOXEH, €TI0 HYXHO
paccMaTpMBaTh Ccepbe3HO. Tenepb Hado IIOHATb, YTO BEH
OyoeTe @QOeJjiaThk IIoOCJie TOoTo, KakK olIpenejgmure 5TU
CLEeHapPUN. BEI OOJIDKHEL ONpPEeneJyiMThb  LeJib, KOTOPYIO
XOTUTE OOCTUYL IIPpM TOM MJIM MHOM ClLeHapum. B
3aBUCHMMOCTHM OT CLI€Hapusa LeJib He o00d3aTeJIbHO IOJDKHA
OBITh I[IOJIOXUTEJIbHOM . Hanpumep, IOIpU [NeCCUMUCTUUECKOM
CLeHapuu DTO MOTYT OBITH IPOCTO PEMOHTHO—
BOCCTAQHOBMUTEJIbHEIE paboTEl Ha nOpennpuarum. Illocjse
TOT'O Kak BB ONpemesuTe LeJlb OJiId OaHHOT'O ClLeHapud,
Hago COCTaBMUTh I[IJIaH Ha  CJydal  HelpenBUIEeHHBIX
CUTyaluum, OTHOCSAIMXCH K 5TOMY CLIeHapuo, oJis
OOCTUXEHMA HeoOXOoIMMoM LeJqiM. HamnpuMmep, KakK yxe
OBLJIO CKasaHo, 1P HEBEPOATHO MPAUYHOM ClieHapuu
Balley LeJibln MOT'YT OBTb PEMOHTHO-BOCCTAHOBUTEJIbHEE
PabOoTHL, u BaM Hazmo VIMETb [JiaH, YT OOHI



MUHVIMUB3UPOBATH yiepo. [TomMmmMo BCETO npovyero,
[JIQHUPOBAHME ClLEeHapuda -OacT BaM aJilOPUTM, KOTOPOMY

Hano cJylenoBarTh, ecimn onpeneJyieHHEIN CLeHapmumn
peanmsyeTcd. CymecTByeT TeCcHasda CBA3b MeXxny
[IJIaHVMPOBAHMEM CLueHapusa " O TVMAaJIbHEIM f.
OnTmMaJsibHOe [ [O3BOJIAEeT pPasMeCTUTb OITMMAJIbBHOE
KOJIMYECTBO pecypcos rnpu onpenesIeHHOM Habope

BO3MOXHEIX ClleHapmeb. Ha caMoM zejie, peajln3yeTcd
TOJIBKO OIMH ClLEeHapu¥, »Oaxe eCcJaM Mbl IIJIaHUMPpYyeEM UX
HECKOJIbKO. I[llaHMpoOBaHMEe CLEeHapMsd CTaBUT HacC B
CUTyalMio, Korja HeOOXOOMMO IMIPMHSATH pPelleHMre, KaKoe
KOJIMYECTBO pecypcosB pasMelaThb ceronHga npu
BO3MOXHBEIX Cll€eHapMsax Ha 3aBTpa. 9ITa KOJIMUYEeCTBEHHAasd
OLlIeHKa [IOCJIEOCTBUN — [TOMCTHUHE «cepnaue»
MJIaHUPOBAHMSA ClieHapus.

UTOOBl ONpenesiuThb, CKOJBbKO PEeCYpPCOB pPa3MeCTUTh IIpHU
HaJIMUMM ONpPeleJIeHHOTO Habopa CleHapuer, MBI MOXEM
MCIIOJIB30BAThE €lle OOMH INapaMeTpUUeCKMM MeTOI I10MCKa
onTuMasibHOoTO f. CHauajyla cJedgyeT oIMcaTb KaXIOeM
cueHapmuM. Jajiee Mbl IOOJDKHBEI OLIEHUTH BEPOATHOCTH (B2TO
uycygo wMexny 0 m 1) peanmMzauuM Kaxooro CleHapus.
CueHapum C BEPOSATHOCTEBIO 0 MEL He Oynoem
paccMaTpmBaThb. OTMETbBTE, UTO BEPOATHOCTBE KaXIoI'o
CLeHapu4d YHUKAJIbHA . IonycTumMm, BEI IPpMHVMaeTe
pemweHsa B IIPOMBBOLNCTBEHHOM kopmnopauum ABB. [IIBa
CLeHapu-d (13 HECKOJIb KX ) BRITJIAOST CJle oy M
obpasoM. llpm OmHOM clLeHapumMm koprnopaumsa AEBEB nonmaer
OOKYMEHTE Ha ©OaHKPOTCTBO C BepodaTrHocThio 0,15, B
IPYyIT'OM CLeHapmun ABEB YXOIOUT C PEIHKA n3—-3a
HaIPSXEeHHOM KOHKYPEHLUN C MHOC TPaHHBIMUA
kopnopaumaMmm ¢ BepogaTHOCThI 0,07. Tenepb MBI OOJIKHE
MOHATL, BKJIOUAET JIM I[IE€PBHEM ClLiIeHapuy 3asgaBJI€HME O

OaHKPOTCTBE M3-3a BTOPOTO cleHapusd, T.E.
HaNpsXeHHOM KOHKYPEHLUN . Ecrnmu 5TO TaK. TO
BEPOSTHOCTD IepBOTO ClieHapus He YUUTEIBAET
BEPOSTHOCTH BTOPOTO cueHapus, u MEI I OJIKHEI
YMEHBIIMTEL BEPOATHOCTBL INepBOT0 cueHapusa z»no 0,08
(0,15 -- 0,07). OrTmMeThTe TakKXe, UTO YHUKAJILHOCTL

BEPOSTHOCTM BaXxHa IJiId KaxXIoI'o CleHapus, YTOoOH
CyMMa BEPOSITHOCTEM BCeX pacCMaTPMBAEMBEIX ClleHAPUEB
OvlJla paBHa B TouHOoCTM 1, a He 1,01 miom 0, 99.

I kKaxIOoTo ClLeHapusa Mbl OlIpeleliseM BEepOSTHOCTD



ero OCYIIEeCTBJIEHUA . Cienyer TaKxe onpenesyiuTh
KOHEUHHIM pes3yJibTaT, TO €eCTb UMCJIEHHOE 3HaueHUe.
OHO MoOxXeT OBITH B JoJjUjlapax WM JioTax — B UeM
yronHo. OIOHakO BallM BEXOIHBE IOaHHBEIE IOJIDKHBI OBITH B
Tex Xe eIMHMIAX, YTO WM BXOIOHBIE IOaHHBE. UYTOOH
MCIIOJIb30BATE HBTOT METOX, BBl IJOJDKHEI 0043aTeJIbHO
VMeThb, 10 KpanHeu Mepe, OIOVH CLeHapmumn C
oOTpMuLIATEJIbHEIM pPel3yJibTaToOM. ECJIM BBl XOTUTE 3HATH
pasMep pecypca, KOTOPHM CJieOyeT PasMeCTUThb CeTOIHS
IpM BO3MOXHBEIX ClLleHapMsax Ha 3aBTpa, UM He uMeeTe
OTPULIATEJIBHOT'O ClleHapud, Tor'da CJenyeT pas3MeCTUTh
100% mTOrTO pecypca. Bes cueHapmsa C OTpMLATEJIbHBM
Pe3yJbTaToOM MaJIOBEPOSTHO, UTO IaHHBIN Habop
ClLleHapMeBR peaJiMCTUUEH.

[IocyienHee  yYCJIOBME  MCIOJIB30BAHMS DBTOTO MeTona
COCTOMT B TOM, UTO MaTeMaTUUECKOe OXMUIaHue, CyMMa
BCeX pPesyJIbTaTOB, YMHOXEHHEIX Ha MX COOTBETCTBYKIME
BEPOATHOCTM, IOOJIXKHO OBITH OOJIbLUIE HYJIA.

N
(1.03) MO =) (P*A),

i=1

TIe P = BepOdaTHOCTHL ClLeHapus i;
A = pesyJabTaT clUeHapud 1i;

N == of0llee UMCJIO pPacCMaTpPUBAEMEX ClleHapMeB.

Ecam  MaTeMaTHMueckKoe OXMIOaHMe PaBHO HYJIIO WJIn
oTpMullaTeJIbHOE, MEeTOI HeJIb38 MCIOJb30BaThb. OJTO He
O3HadvaerT, uTo HeJlb34 MCIIOJIb30BATh caMo
JIaHUPOBaHME  CleHapud. MOXHO ¥  HYXHO. OIHaKoO
onTuMasibHOoe f wMoOxeT OBTh [IOJIYydEeHO TOJIBKO B TOM
cJlydyae, eCcJqiM MaTeMaTuuecKoe OXuaaHue ©OoJiblle HYJIS.
Korma wMaTeMaTuMyeckoe  OXMIAHME  PaBHO  HYJKO WU
OTpMullaTEeJIbHOE, MB HEe IOJIXHEI Pa3MellaTb PeCypPCH.

I HakKoOHel, BB IOOJDKHEI PACCMOTPETH MaKCMMAaJIbHO
BO3MOXHBIM CIEKTP pesyJbTaToB. JpyIruMu CJOBaMH,
cyenyeT paccMoTpeTb 99% BOBMOXHHEIX MCXOIOOB. MHOTHE
ClLleHapMM MOXHO CcIOejlaTb WIupe, TaK 4YTO BaM He Halo
oynmer pacnuceeaTb 10 000 cueHapmeB, UYTOOB OXBATUTH
99% cnexkTpa. [Ipy pacumMpeHUM ClLEHaAPMEB HEe CJeOyeT
CIIMIIKOM  yIOPOIlaThk  CUTyalMo, BEIOPaB TOJIBKO  TpU
ClLleHapu4d: OIITUMMMUC THUUECKUM, [I€CCUMUCTUUECKUN u



HeVTpaJlbHEM. B 3TOM Cjlydae I[IOJIydeHHBIE OTBETE OyOyT
CJIMIWIKOM T'PYOE, UYTOOB MMETH KaKYyKR—JIMOO MNPaKTUUECKYI
IIEHHOCTbL . 3axoTmMTe JIM BH MCKaAThb ONTMMAJIbHOe I 14
TOPTOBOM CMCTEMEL IO TPpeM CIOeJIKaMm?

Kakoe KOJIMYUECTBO CLLIEeHapMUEB OINTVMMAJIbHO?
llcnnonp3ynTe TO KOJIMYeCTRBO, C KOTOPEIM BEI
ClripaBUTECE . 31mecso XOpourM [IOMOUHVKOM OynoeT

KoMIIpOTEpP . HonycTuMm, peub MuueT O KoMIaHumm ABEB m O
pasMelleH ee HOBOI'O INIPONYyKTa Ha pPBHKE OTCTalion
IaJIeKOM CTPAaHEHL. PaccMoTpmM [I9Th BO3MOXHBIX
CLleHapueB (B IOEeVCTBUTEJIBHOCTM ClLleHapueB  IOJIXHO
OblTE OOJiblle, HO MBI BO3BMEM [ATH IJIAd [IpuMepa) . OTU
[I9Th CLEeHapMreB OTpaxamnT TO, UYTO MOXET IIPOUBOUTU B
IaHHOM CTpaHe B OynoymeM, — TO €eCTb BEPOATHOCTH
ONpeneJyIeHHBEIX COOBITUMM W OpuOBJIL MM yOEITOK OT
VMHBECTVPOBAHUA .

CueHap BepodaTrHocT Pe3yibT

um b arT
Bomua 0,1 -5$500
000
Kpuzuc 0, 2 -5200
000
ZacTom 0,2 0
Mmp 0,45 $500
000
IIpouee 0,05 $100000
TaHue 0

Cymma 1,00

TaxkuMm obpaszouy, cyMMa BEPOATHOCTEN paBHa 1.
ObpaTuTe BHMMaHME, UYTO Yy HAC €eCTb 1 CleHapum C
OTpPMULIATEJIbHEIM pPes3yJibTaToM, HO MaTeMaTUUeCKOe
OXMOaHMe OOoJibllle HYJIS:

(0,1 * -$500 000) + (0,2 * -=-$200 000) +... = 8185
000

C TaxkuM HabOPOM CLeHapmMeB MBI MOXEM MCIOJIL30BATH
& HHBEI MEeTOL. OrmMeTBHTE, UuTo ecJin OBl MBI



MCIIOJIb30BaJIM MeTOon HauboJiee BEepOATHOI'O pes3yJsbTarTa,
TO NpMUWIM OB K SBakKJIO4YeHMI0, dYTO B DHBTOM CTpaHe
CKkOpee Bcero OyneT MUP, U »OeucTBoBajiM OB, MUCXOLOH

nus3 2TOM eIVMHCTBEHHOU BO3MOXHOCTMH, TOJIBKO
PaCIJIEIBYaTO OCO3HakBad HaJiMuMe IPYyI'MX MCXOIOB.

Paccumraem OIITMMAaJIbHOE f. Kak MBI yXe 3HaeM,
ONTMUMAJIbLHOE f (pTO YLICJIO MexXOy O u 1)

MaKCVMMI3MPYyeT CpelHee T'eOMeTpMUYeCKOoEe:

N
(4.13) Cpennee reomerpuueckoe = TWR * (1 / 2 P)

i=1

N
@14y TWR=J[HPR

i=1

4.15) HPR=(1+ (A /W/-[))"P,
[IODTOMY
N N
(4.16) CpeliHee reOMETPUUYECKOE = (H(l +A/W/-E)"P) (1/ ZPi)
i=1 i=1

Ilajiee, MBI MOXEM paccumMTaTb OQpaxkTmueckoe TWR:

(4.17) TWR= CpenHee reomMeTpudueckoe”™X,

rne N= uUMcJIO ClLIeHapmuesB;

TWR= OTHOCUTEJIbHBEI KOHEUHBM KaluTall;

HPR= npubOelib 3a ODeproln YIOePpXaHMA IIO3UMLUUM IJIg
cueHapud 1i;

A = pe3yJbTaT ClLeHapusa 1;

P.= BepoOdTHOCTBL cClleHapus 1i;

W= HauxXyOuum pesyJibTaT CpeIM BCeX clieHapueB Nj;
X=  uywucJo, XapakTepusywniee IIOBTOPEHUE 2TOTO

ClleHapus, KorI'Ja Mbl MHBeCcTUMpyeM X pas.

TWR, [IOJIYUEHHOe U3 YpPaBHEHUHA (4.14), ABJIAeTCH
[IPOMEXY TOUHBIM 3HAUEHUEM oJis pacueTa CpelHero
reoMeTpmuyeckoro. llocjyie TOI'O KakK Mbl HaMIOeM CpenHee
TreoMeTpUuueckoe, O¢akTuueckoe TWR MOXHO I@OJYUYUTH C
IOMOIBK ypaBHeHUMda (4.17).

MBI MOXeM TIIPOMBBECTM pPaCUYETH IO D3TUM YPaBHEHUAM
CJIe OYOLIVIM obpas3oM. CHauaja BEIDEPEM cxeMy
ONTUMMMBALNN, TO ecThb crioco6 noMckKa f,
MaKCUMMBMPYIETO YpaBHeHMe. MOXHO cOmejlaTb BTO C
noMoupeio nombopa KT 0,01 mo 1, MCOONB3YySA METOJ
urepauum MM napabosIMuecKyl MHTEPIOJNALMI. 3aTeM Mb



JOJIXXHEI oIipeneJinThb Hamxynmmﬁ BO3MOXHEIN pe3yJjibTaT
OJId BCeX pacCccCMaTpMBaeEMEIX CIHeHapMeEB He3aBMCHMMO OT

TOI'O, HACKOJIBEKO MaJIbl BEPOATHOCTIM IIODOOHBIX
crueHapmuen. B npuMepe C kophnopaumem ABB Haumxynume
oxyunaemele notepu — 570 -500 000 mosmapor. Temnepsb

IOJId KaxXOor'o CleHapMsd Mbl IOOJDKHBI CHaudajla pa3deliuTh
HauXyOUMM BO3MOXHENM pPes3yJjibTaT Ha oTpularejpbHoe If.
B npmuMepe C Kopliopaumuen ABB MEI cobupaemcHda

npocMoTpeTb 3HaueHmsa Or 0,01 ngo 1. Hauswem co
3HAUEeHUHA £f=0,01. Teneps, eciu MBI pasnenmum
HaMXy OUmm BO3MOXHBIM pesyabTaT paccMaTpUBaEeMBIX

CLeHaprMerp Ha OTpHMIATEJIBHOE 3HaAa4YeHME f, ToO IIOJIY UMM

-$500 000 / -0,01 = $50 000 00O

Ing xax»moro CclLeHapusa pas3lejluM ero pes3yJlbTaT Ha
MoJIydeHHOEe TOJIbKO UYTO 3HaueHMe. Tak KakK MCXOon
IEPBOTO ClLeHapud ABJSeTCcS HauxyagumM c yoeiTrkoM 500
000 momnapoB, TO:

-$500 000 / $50 000 000 = -0,01
Tenepp npmbaBMM BTO SBHaUYeHMe K 1:

HaKOHeH, BO3BeIIeM HOqueHHHﬁ oTBET B CTeIlIEeHb
BEPOATHOCTU OCylleCTBJIECHNMA IJaHHOTI'O CheHapmAa (B

HameMm npmumepe 0,1) :

0,9970,1=0,9989954713

BaTeM nepemueM kK CJenyoleMy ClLeHapHuio 100 Has3BaHUEM
«Kpusuc» ¢ BepodaTHocThio 0,2 npourpesma 200 000
noJiIlapoB. Ham pesysabTaT HaUXyOeI'o Ccliydas BCe elle
-$500 000. 3HauenHme f, Cc KOTOpPBIM MH padoTaem, IIO-
npexHemy 0,01, no®»ToMy UYMCJO, Ha KOTOpPOe HAIo
pas3iesnTb pPes3yJibTaT BTOTIO ClileHapus, cocTaBjgsgeT 50
000 000 momnmapoB:

-$200 000/$50 000 000 = -0,004

[lpoBemeM najibHEMUME BEUMCIIEHUS IJid [oJlydyeHusa HPR:

1 + (-0,004) = 0,996 0,9970,2 = 0,9991987169
Ecnan MBI PacCMOTPUM OCTaJIbHEIE CLLeHapmum npm
TEeCTUPYEMOM 3HAUEHUN £f=0,01, TO HaameMm TPU

3HaAUEeHUdA HPR, COOTBETCTBYIME [IOCJIEOIHVM 3



CLLeHaPUAM:

3acTom 1,0
Mup 1,004487689
[IpoureTaHMUE 1,000990622

[lTocsie TOrOo Kak HauzmeHsl Bce HPR @mma OaHHOTO
3HaueHud f, HeoOXOOMMO INEPEMHOXUTH I10JiydyeHHBle HPR:

0,9989954713*%0,9991987169*1,0*1,004487689 *
1,000990622=1,003667853

Mel nosyuusm — npomexyrTouHoe TWR = 1,003667853.
CrnenyrouyM wWaroM OyIeT BO3BEeIeHMEe HBTOI'O BHAUEeHUS B
CTEeIlleHb, PaBHYIO egMHulle, IeJIEHHOU Ha CyMMYy
BEPOSATHOCTEN. Tax Kak cyMMa BEPOATHOCTEN
COCTaBJIAET 1, TO, UTOOERI MOJIYUUThb cpenHee

reoMeTpuyeckoe, TWR BoO3BemeM B cCcTeneHb 1. TakuMm
obpasouM, cCpelHee TI'e€OMEeTPpUUEeCKOe PaBHO B  5TOM
canyuae TWR, To ectsr 1,003667853. Ecmnmu, OIHAKO,
yOpaThk OT'PaHMUEHMEe. UTO KaXIBEM CLeHapum OOJIKEH
VMETH YHMKAJBbHYK BEPOSTHOCTB, TO MOXHO IIOJIYUYMUTH
CyMMy BepodTHOCTenm OoJbie 1. B TakoM cjydae, UYTOOH
[IOJIYUUTHb CpelHee IeoMeTpuueckoe, Hano Bo3eecTm TWR
B CTeIleHb, pPaBHYy eOuHulle, OeJIEHHOW Ha 3Ty CyMMYy
BEPOSTHOCTEMN.

OTBeT, TIIOJIyYEHHBM B HalleM »IpuMepe, ABJIAETCH
CpelIHVM T'E€OMETPUUECKMM. COOTBETCTBYIIMM 3HAUYEHUIO
f= 0,01. Tenepp mnepemameM k 23HaueHuwo f= 0,02 wu
MOBTOPMM BeChb IpOLleCcCc, I[IOKa He HaugeM cpenHee
reoMeTpuyeckKkoe, coorTeeTcTBywlee s3ToMy f. Mel Oynem
npomoJkaThk, IIOKa He IJoyameM IO TakKoIr'o 3HauveHuda I,
KOTOpOEe IacT HAMBHCUIEE CpeIHee TI'eoOMeTpudeckKoe.

B HamewMm npmuMepe HAMBEHCLIEE CpPeOHee I'€OMETPUUECKOEe
nocrturaerca npu f£=0,57 m parHOo 1,1106. Paszmenus

BO3MOXHBEIM pPes3yJIbTaT HauxXyOuero CleHapusa (-$500
000) Ha oTpuULuaTeJbHOE ONTMMaJibHOe f, MB [OJIYyUMM
877 192,35 noJjijiapa. IpyrmMu cJioBaMM, ecimn

kopnopauuu ABB Hamo pasMeCTUTb HAa PbBIHKE HOBBIM
IIPOOYKT B 3TOMN DaJIeKoun CTpaHe, crglenyerT



MHBECTHUPOBATE MMEHHO 3Ty CyMMy. C TeueHMEeM BPEMEHU
M  pPasBUTMEM COOBITUM, KOT'Da WM3BMEHATCH BO3MOXHEE
MCXOOBl M BEPOSTHOCTM, M3MEHUTCH Takxe M cymma f.
UeM yame kopnopaumna ABEB oymeT YUUTEIBATH 2TU
M3MeHeHUsa, TeM O0oJjiee NPaBUIIBHEIMM OyOyT €e peleHUd.
OTMeTbTE. UYTO e€ecCcyM Koplnopaumda ABB mMHBeCTUPYET B
5TOT NpoekT MeHbume 877 192,35 npmommapa. TOorma OHAa

HaxXxOOUTCHd Jiepee InOuka Kpueoy L. 3TO AaHaJIOTUUHO
cCUuTyaumumu, Korga Yy Tpeyzmepa OTKPHTO CJMIKOM MajJlo
KOHTPAaKTOB (IO CpaBHEHMI C onTuMaJibHeEM If). Eciaum

koprnopaurda ABB BkJamblBaeT B IIPOeKT OOJbIIYID CYMMY,
5TO AaHAJOI'MUYHO CUTyaluM, KoOI'Jga Yy Tpeuzmepa OTKPBITO
CJIMIWIKOM MHOTIT'O IIO3MULIUM.

KonnuecTrBO, pPaccMOTpPeHHOe 3IecCh, ABJISAEeTCH
KOJIMUECTBOM JleHeI', HO 5BTO MOI'yT OLBTh HEe TOJILKO
neHbru, wm MeTon Oymer paborarkb. JaHHBIM IIOOXOI

MOXHO  MCIIOJIb30BaThb OJg JH0OOTO0  KOJIMUECTBEHHOTO
peumeHus B cpele OJATONPUSTHOM HEONPpeneJIEeHHOCTHU .
Ecnu BEI cozmanuTe Pa3JIMUHBE CclleHapum TJ1ST
boOHIODOBOT'O  PHIHKA, onTmmasibHoe f. noJlydeHHoOe @ C
IOMOIIBID DTOT'O MeToma, JacT BaM IIPOLEeHT CpPencTs,
KOTOpPHEIE HAIO B JaHHBM MOMEHT MHBECTUPOBATL B

akumm. Hanpumep, ecim f= 0,65, To 65% Bamero
OajlaHCa H»OOJDKHO OBITh Ha PBEHKe, a ocTaBumecsda 35%,
HalpuMep, B OeHbIT'ax. STOT IOOX0mn oacT BaM

HaMOOJIbUMY I'eOMeTPUUEeCKUM PpOCT kanmrTajia. KoHeuHO,
pesyabpTaT OynoeT 3aBMCeTb OT TOI'O, KakMe BXOIHBE

IaHHBIE BBl MCIOJB30BaJIM B CUCTeMe (CLeHapumM. UX
BEPOATHOCTM OCYUECTBJIEHMS, BBUIPHIUM WM IPOUI'PHILM,
N3OEPXKM) . Bce ckaszaHHOe paHee 0O onTtmMasibHOM L

IPMMEHMMO  3OeCh, M DBTO O3HaAyvaeT TakKxe, YdTo
OXMIOaeMble MIPOUTPHIM MOTyT nocturatb 100%. Eciam BH
OCylleCTBJIIeTe IIJIAHMPOBAHME CLEeHapusa OJS pa3MelleHMs

aKTUBORB, TO  IOOJIXHEL OXMUIATh, YyTO  OKOJIO 100%
AKTUBOB. pasMelleHHHBIX B COOTBETCTBUNU C
paccMaTpMBaeMBIM ClleHapueM, MOT'yT OBTb IIOTEPSHHE B
Kakoe-Jaubo BpeMsa B OynoyleM. Hanpumep, BEI

MCIIOJIb3yeTe HOaHHBM MeTOI, UYTOOB ONpelelIuTh CYyMMYy
cCpencrTs, npelgHas3HAUYeHHBIX OJId MHBECTUMPOBAHUSA B
akuumM. JonycTuM, BH OIPUXOOMTE K BEBOIOY, UYTO 65%
CpenCcTB IOOJIKHO OBTb MHBECTMPOBAHO B akKumuy, a
ocTaBmmecsa 35% B Oe3pPMCKOBHIE aAKTUBEH. Crenyer



OXMIOAaTh, UYTO MNPOUTIPHL B OyaymeM MoxeT noctuub 100%
CYMMEHI, Pa3MelleHHOM Ha (QOHIOBOM  PHHKE. Iy MM
CJIOBaMmM, BB IOOJDKHHEI OBITb IT'OTOBB, UYTO B KakKoOM—-JIMOO
Touke B Oynyuem nourm 100% axkTuMBOB OT BamlmMx 65%,

pasMeleHHEIX B aKLuu, OyOoyT HOPOMI'PAaHH. OmHakKo
VMEHHO TaKuM o0O0OpasoM BB OOCTUIHETE MaAaKCUMaJIbHOI'O
TeoMeTpPMUYeCcKOoTo pocTa. Ty xe [npouenypy MOXHO

MCIIOJIBE30BATE OJIA AaAJIBTEPHATMBHOI'O IIapaMeTpr4YeCKOI'o
MeTOIoa olipeneJIeHNA OIITVMMAJIBHOTI'O f B TOPIOBJIE.

HonycTuM, BEL [IpMHVMaEeTe TOPI'OBHIE pemeHnd,
OCHOBEIBaAsChb Ha byHIaMeHTaJlbHEIX A HHBIX . Ber
HaMeuaerTe pPasJInUHEE CLeHapuu, KOTOPEIE MOT'YT
[IPOUBOUTHU B npolecce TOPTOBJIIN. UeMm OoJiblie
CLLeHapMreB M UYeM TOUHee ClLeHapumu, TeM Jydlle OynyT
[IOJIyUYEeHHEIE  pPe3yJIbTATH. [Ipenmnosioxmm, BEH pPeluIM

KyOMTh MyHMIMIAJbHEIE OOJMIauMM, HO IIPM 5STOM He
JIaHMpyeTe YyIOepXMBaATh MX IO CpoOKa I[oTrameHmsa. Bo
MOXeTe pPacCMOTPEeTb MHOXECTBO ClieHapuer Oyoymmx
COOBITUM 17 MCIIOJIb30BATh BTU CLeHapum nJis
onpenesyieHusd OIITMMAJIbHOT'O pa3Mepa MHBECTULIUM.
KoHuenumio OJaHMPOBAHMSA ClLeHapusa OJS OlIpeneJIeHUA
OIITVMMAJIBHOTO f MOXHO  MCIOJIB30BaTh BO  MHOI'UX
obJjlacTaxX: OT BOEHHHEIX CTpaTerMy OO OlIpelejieHud
ONITMMAJILHOTO YPOBHSA ydaCcTMd B IOOMNMCKE Ha akKUuUu
MY  ONTMMAJIbBHOM NPEenoIlJlaTel 3a »OOM. J3TOT MeEeTOIH,
BEPOATHO, ABJIAETCH JIYUUIMM M YyXe& TOYHO CaMbM JIET'KMM
oJjsa Tex, KTO He MCIOJb3yeT MeXaHMUeCKMe peleHMd
npy BXOIe ¥ BEXOIE C pPBHHKa. Tpenneps, KOTOPHE
TOPTYIOT 10 byHIOaMeHTaJIbHEM IaHHBIM, Trpadbukam,
BOJIHAM OJIMOTTa WJIM C IIOMOWBI JIIOOOTO IOPpYyIT'OTO
MeTOoa, Tpebyplero CyOBeKTMBHOI'O CYXIOEeHUd, MOTYT
HaTy ONTMMaJIbHEEe f C IIOMOWBI 3TOTO IHOOXOHa — OH
HaMHOT'O Ipole, yeM I[IOMCK 3HAUEeHMM I[IapaMeTpoB
pacnpenesieHnd. ApudMeTHueckKoe cpenHee HPR rpynne
CLIEHapMeB MOXHO pacCumMTaTb CJlenyrnirM o0pas30M:

N N
(4.18) AHPR=(2_1:(1 +(A,/(W/-f)))*Pi)2Pi

i=l

roe N = uUmcJyIO CLUeHapues;

A = pesynabTaT (BHMIPHII MM HPOMIPHII) CLeHapusa 1;



P = BepOdTHOCTBHL ClleHapusa 1;

W= HauxXyOumy pes3yJibTaT Cpelu BCeX ClLIeHapueB.

AHPR OyneT BaxHO I[03OHee, IIpU IHoucke 3>0QeKTUBHOU
TPaHMLBE COBOKYIIHOCTM HECKOJIBKMX PBIHOUHBEIX CUCTEM,
KoTIma HeoDOXOIOMMO oyngeT OIIpEeneJInTh OXMIaEMYIO
NpuOBIIE (apUdMEeTUUEeCKyld) OaHHOW PBEHOYHOM CHUCTEMEL.
OTa oxmumaeMas INpubelb pabHa AHPR-1. PaccMOTpeHHEM
MeTon He ofbg3aTeJyIbHO IOOJIXeH OBTh OCHOBAaH Ha
napaMeTpmMdyecKoM I[oIOxXome. BO3MOXeH U »SMIMPUYECKUN
nogxon. JpyIMMM CJIOBaMM, MBI MOXEM B34Thb OTUET O
cCOeJjikaxX -»OaHHOM PBIHOYUHOM CMCTEMEl W MCIOJIB30BAThH
KaxXOyln M3 B3TUX CHOEJIOK B KaueCTBE CliIeHapud, KOTOPHUM
MOXET TNPpOM30OMTM B Oyayuwem. BeauumHa NOpUOBIIM WJIU

yOBRITKA oymeT BBEIX O IHEBEIM pPesyJibTaToOM IaHHOTO
CueHapud. B »ToM Ccilydae KaxOel ClLeHapuy (crmejika)
MMeeT PAaBHYID BEPOSITHOCTL oOcylmecTBJieHus — 1/N, rToe
N — ofumee 4YMCIO CIHOEJIOK (CleHapMeB). B pe3yJjbTaTe

MEl [IOJIy4UMM OSMIMpUueckoe onrtmMmalbHoe f. Korma ectTb
HECKOJIbKO PeUeHUM Ha OCHOBE HECKOJIbBKUX ClleHapues,
BBEIOOD TOTO. ube cpenHee TeoMeTpruUecKoe,
COOTBETCTBRyWIlee onTMMaJbHOMYy f, camoe OoJbloe.
MaKCUMUBMPYET PpPEUleHre B aCUMITOTUUECKOM CMEBICJIE.
3ayacTyo 3TO oyngeT MIPOMCXOONUTH BOIIPEKMU
ODMENPUHATEIM NOpaBuUJlaM IPUHATUS pPeleHMsa, TakuM Kak
[lpaBuiio T'ypeulla, MaKCUMMakC, MMHMMAKC, MUHMMAKCHAas
noreps (minimax regret) ¥ HaAMBHCIIEe MaTeMaTUUeCKOoe
OXunaHue. IlpennojoxmMm, MEl IOOJDKHBL BEOpPATh OIOHO UX
IBYX BO3MOXHEIX PeEUEeHUM, KOTOPEE Ha30BEM «OEJIBEIM» U
«4epHBIM» . Bejioe pelmeHMe IpencTaBligeT Cclenymoime
BO3MOXHEIE CLIEHAPUN:

Fejioe pemeHme
CueHapm BepoarHOC Pesyib

n Th TaT
A 0,3 -20
B 0,4 0

C 0,3 30

MaTemMaT OXMIaHMe
nueckoe = $3,00



OnTmmMman 0, 17
pHOe f

CpernHee TeoMeTpUuuYeckKoe =
1,0123

qepHoe pemeHme IipeldCTaBJIAeT clienyrire CLHeHapPpUMM:

YepHOE permeHune
CueHapm BepodaTHO PesynbT

121 CThb arT

A 0,3 -10

B 0,4 5

C 0,15 6

D 0,15 20
MaTemMaTHMueckoe oxmmaHme = $2,90

OnrumanbHoe f=0,31

CpenHee rTeomeTpudueckoe = 1,0453

MuoTMe BrOpasnm OB OeJjioe pelleHMe, TaK KaK OHO MMeeT
OoJibllee MaTeMaTUUeCcKoe OoxunaHue. I[lpu OeJiOM peleHUM
BBl MOXETEe OXMIOATh «B CPpeIOHEM» BHMIPHII B 3 »oJjiapa
NPOTME BHMIPHIIA UYEepHOT'O peumeHusa B 2,90 nposjapa.
OnmHakKo BEIOOD UEepHOTO peleHmsd OymeT OoJiee
[IPpaBMUJIBHEIM, TaK KaK OHO »aeT HauboJbllee CpenHee
reoMeTpHuueckoe. [IpM UYEepHOM peLeHUM MOXHO OXMIATh

«B cpenHem» BeMI'ppml B 4,53% (1,0453 - 1) nOpoTus
BEIMT'PBILA ©eJioro peleHnd B 1,23%. [Tpm
PEMHBECTUPOBAHUNU yepHOoe peueHue, B cpenHeM,

BEIMI'PAeT B TpM pasza OoJjblie, dYyeM Oejioe peumeHue! B
MOXeTe BO3pasuUThb, OTMETUB, UTO MEl HEe PEMHBECTUPYEM
10 TOMY Xe& CLeHapMio KaxXIblM pas, ¥ MOXHO IOOUTHCH

OoJsibmero, ecinmn BCernma BEIOMPATH HauBHCLEE
apmubdMeTUeCKOEe MaTeMaTUUeCKOoe OXMIOaHMe IOJd KaxIoI'o
[IpenCcTaBJIEHHOTO Habopa. Mer Oynoem [IPMHVMATH

peleHne, OCHOBEIBAACH Ha OoJiblieM apudMeTmMyeCKOM
MaTeMaTMUeCcKOM OXMIaHMM, TOJIBKO B TOM CJiydae, eCclu
He cofbupaeMcsda pPeMHBEeCTUMPOBATHL BOOOmWe. HO Tak Kak



[IOUTM BCeI'Ia HOEeHbIM, KOTOPBEMM ME PUCKYEM CeT'OIHH,
OyOoyT CHOBa C PMUCKOM BJIOXEHE B Oyayiiem, a IeHbIU,
BEIMT'PAHHEIE WJIM I[IPOMI'PAHHEIE B [IPOWJIOM, BJIMAKT Ha
TO, uyeM MBI MOXEM PUCKOBATH cCeronHsa (cpema
TeoMeTpPpUUYeCKMUX cJIencTBUM) , OJ1d MaKCHMM3aLUN
OOJITOCPOYHOT'O pPOCTa KanmTaja Mbl OOJDKHEL I[IPMHMMATh
peleHnsda, MCXOOd M3 CPpemHeIro IreoMeTpuyeckoro. Haxe
ecJyiM ClUeHapuu, KOTOpeEe OynyT IIpelncTaBJIeHBE 3aBTpPa,
He OyoyT TakKMMMU  Xe, Kak ceromHg, MCIIONb3Yy S
HamboJiblee cpelnHee reoMeTpuyeckoe, MEI BCcerga

MaKCUMU3UPYEM Hallu pelmeHms . Chije) AHAJIOTUUYHO
IpoLecCy  3aBMUCHUMMBIX  IIOIBITOK, HalpuMep uUI'pe B
«KOUKO» . Kaxmas  pasmadya  M3MEHHEeT BEPOSATHOCTH,
[IOBTOMY  OITHMAJIbHAMA cCTapka WM3MeHdeTCcHd, YT OOEL
MaKCUMM3MPOBATE HOOJITOCPOUYHBEIM poOCT. I[loMHMTEe, UYTOOH
MaKCVMU3UPOBATH IOJITOCPOYHEIM  pPOCT, MEI  JJOJDKHEI

paccMaTpMBATE TEKYINYK MNIPY KAakK HEOT'PAHMUEHHYK BO
BpeMeHy. JpyTMMM CJIOBaMM, CJegyeT PpacCMaTpMBATh
KaxIyln OTIEJIbHYK CTaBKYy, Kak OyOTO OHa I[IOBTOPSIETCS
6eCKOHEUHOE YMCJIO pas, ecJiu HeobxogmMo
MaKCHUMU3UPOBATH pocCT B TeUyeHMue JIOJITOM
nocjaenoBaTeIBHOCTHM  CTAaBOK B  HECKOJBKMX  MI'Pax.
IaBavTe o0OOOWMM BCe BHBIIECKA3aHHOE: KOT'Ia pe3yJibTarT

COOBITHUSA OKas3BBaeT BJIMISHUE Ha pes3ynbTaT (k)
rnocJyenymomero codbwuTud (1m) , HaM cJiegyeT BeHOMPATH
HamboJblee TeoMeTpudecKoe OXMOaHMue . B PenKMX
Cllyyadx, KoI'la pel3yJibTaT He BJMIeT Ha I[Iocjenyiume
COOBITUSA, cyienyer BEIOMPATH HamboJibluee
apupMeTHMdeckoe OXuIaHue. MaTeMaTuuecKoe OXMUIaHUe
(apubmeTmueckoe) He VUM THEBAET 3aBMCHMMOCTD

Pes3yJbTAaTOBR BHYTPM KaxXIOoT'o CleHapusa U I[IO03TOMY
MOXEeT TIIPUBECTM K HEeBEepHOMY 3aKJIDUeHMID, KoTza
paccMaTpuBaeTCsa PEMHBECTUPOBAHME B TI'€OMEeTpUUeCcKOM

cperne. llcnmonb30BaHUE IPEenJIOXEHHOTO MeToIna B
[JIaHUPOBAHUMU cLueHapmsa [IOMOXET BaM NPaBUJIBHO
BHIOPATH ClLeHapuu, OLIEHUTH ero pPesyJbTaTE U

BEPOATHOCTM MX OCYIUECTBJIEHMS. OTOT METOJ BHYTPEHHE
Oojiee KOHCEpPBATMBEH, UYeM pa3MelleHMe Ha OCHOBE
HauOoJIbWeI O apmnubdMeTMYeCcKOI'0 MaTeEMaTUUECKOT'O
oXxXmmaHusa. YpaBHeHUe (3.05) mnokas3wBaeT, UYTO CpelHee
reoMeTpMuUYeCcKoe  HMKOI'Ia He  MOXeT - OBTb ©oJiblie
CpemHero apudMeTMUyeCcKOTIO. TakuMm  obpaszowm, 3TOT



MeTOon HMKOI'Ima He Oyner OoJjiee PUCKOBAHHEIM, UYeM
MeTOon HaMOOJIBUIETO aApPUPMETUUECKOTO MaTEeMaTUUYeCKOI'O
OXMIOaHMA. B acuUMITOTMUECKOM CMBICJIE (OOJITOCPOYHOM)
5TO He TOJIbKO JIyUllMM MeTOI pas3MelleHMsa, TaK KaK BH
rojlydaeTe HaMOOJNIbUMY I'€OMETPUUECKMUN POCT, OH TakKxXe
OoJjiee ©OesornaceH, 4YeM pasMelleHre TI10 HauboJblieMy
apudMeTMUEeCKOMYy MaTeMaTUUYeCKOMY OXMIaHMI, KoTopoe
HEeMBMEeHHO CMeljaeT BacC BHOpPaBO OT nuka KpuBou f.

Tak KaK pPEeMHBECTUMPOBAHME IOUTM BCeI'Ia MMEeeT MeCTO

B pPeaJlbHOM XM3HM (OO TOI'O IOHA, KOI'Ia BB yHUIeTe Ha

neHcmo),1 TO €eCTb BB CHOBa 6OyJeTe MCIOJbL30BATH

IOEeHbITM, KOTOPHE MCIOJIBE30BaAJM CETOOHS, MB IJOJIKHE
[IPMHVMATL pPeleHuda, MCXonmd M3 TOoIr'o, UYTO Takasd
BO3MOXHOCTbL TIPEenCTaBUTCS THICAYM pasl3, IOJIS TOTO
YTOOBE MaKCUMUBMPOBATHL POCT. Mel HOOJDKHEL I[IPMHMMATH

peumeHna TaKMM obpasowM, u4TOOBl MaKCUMM3MPOBATH
TeoMeTpruUYeCcKoe  OXMIOaHME. Bojee TOTO, Tak Kak
PEe3yJIbTaTE OOJIBIIMHCTRA COOBITUM BJIVIAT Ha
PEe3yJIbTaThl IO CJIe oYUM X COOBITUMN, HaM cenyerT
[IPVHVIMAThb peueHns u pas3MelaTh cpexncrea,
OCHOBEIBAACH Ha MaKCVMaJIbHOM TeOMEeETPUUECKOM

OXVMaoaHur, dYTO MOXeT IIpMBeCTM K pPelIEeHNMAM, KOTOpPEIE
He BCeI'la OUYEeBMIHEI.

[Iock onTmMansHOro f no stuemcTIM daHHBIM

Tenepb MBI PACCMOTPMM IIOMCK OINTHMMaJlbHOTO f M ero
NMOOOUHEIX MNPOOYKTOB II0 SYEMCTHIM IaHHBM. I2TOT IIOOXOI
TaKxXe ABJISETCH TMOPUIOM rnapamMe TpPUUYeCcKOIT O 171
SMIIMPUYECKOTO MeToIa M aHaJIOTMUEeH IIPOollecCy IoucKa
onTMMaJibHOTO f 1[I0 Pal3JIMUHBIM CleHapusaM; TOJIbKO Ha
3TOT pa3 Mb OyIeM MCHOJIb30BATh CPEOHID TOUKY

dUEeVKN . Hrisa KaXgom dUYeKu v Hac oyneT
accouumMpoBaHHALg BEPOATHOCTD, pacCcuMTaHHasa Kak
obiee UMCJIO DBJIEMEHTOB (CHOEJIOK) B D2TOUM d4YEeNKe,
IeJIeHHOe Ha ofbllee uUMCJIO 3JIEMEHTOB (CcIeJIok) BO BCeX
duerkKax. s Kaxgom dUYerKu Yy HacC oyneT
aCCOLUMMPOBAHHEIN pesyJsbTarT, PaCCUMTaHHEM 1o

LLEeHTPAaJIbHOM TOUKe g4Yerku. Hanpmumep, y Hac ecTb 3
auerkt u 10 cpesiok. llepByl S4YeNKY MElL OINpenesiuM IJid
P&L ot -1000 gmommapor mo -100 gpmonnmapor. B sTom



quenke OyoerT oBa nJIEMEHTA . Crnenymwoimasa quemnkKa
npengHasHadeHa nnusa cpnejsiok or -100 mo 100 zmosnnapos,
OHa BMemaeT 5 cpneJjiok. HakoHell, B TpPeTbD S4YeVKy
nonangyT 3 craejyiku, koTopele mMmenT P&L or 100 mo 1000
IOJIJIAPOB .

SAuenka Suemk Cpen AccoummMpo ACCOLMMPOB

a KU BaHHAaS AHHBIA
BEePOSATHOC pesynbTaT
Th
-1000 -100 2 0,2 -550
-100 100 5 0,5 0
100 1000 3 0,3 550
Tenepb HaM HYXHO peumTb ypaBHeHue (4.16), 1TInoe

Kaxlasd sddeyka [OIpencTaBjigdeT OTHOEeJIbHBIM CLeHapum.
TakuM oOpasoM, IJg CJydad C 3 g4UerKaMM OITMMAaJIbHOe
f cocrarager 0,2, wmiam 1 KOHTpPpakT Ha Kaxagele 2750
IOJIJIAPOB Ha cCcuUeTe (Hall HOPOMIPHIN HAUXYOIETOo CJydasd
OymeT CcpemHey TOUKOM IMnepBom guemkyu, wuau (-$1000 +
-3100) / /2 =-$550). 3TOT METOI MOXHO MCIIOJIL30BATh
B peaJIbHOM TOPIOBJIe, XOTH OH UM HEeOOCTAaTOYHO TOUEeH,
ITOCKOJIbKY IonycKaer, yTo HaMOOJIbIUN NP OM T PHILI
HaxOOUTCHA B CepeOMHe HauxyOueny S4erKM, a D3TO He
COBCEM BepHO. YacTo TOJIE3HO MMETh OJHY JIMIIHIOK
gUelrKy, UYTOOB BKJIOUMTL IPOUIPHII HaUXyOUWEeTro Clydasd.
IonycTuM, Kak M B IpuMepe C 3 dgUerkaMM, Yy Hac Owula
cnenka c¢ npourpemeM B 1000 momnmapor. Takas crhesika
nonagaer B Aderwky -1000 mo -100 mosnnapoB U IOBTOMY
OymeT 3amnmcaHa kak 550 @mojsapoB (cpemHsasa Touka
dYEeVKM) , HO MBI MOXEM pPa3MeCTUTb B HAUEVKU Te Xe
IaHHBIE CJley VM o0pasoM:

Suemka Suemk Cghpen Accoummupo ACCOLMMUPOB

a KM BaHHAA AHHEIN
BEePOSITHOC pesynbTaT
Th
-1000 -1000 1 0,1 -1000

-999 -100 1 0,1 -550



-100 100 5 0,5
100 1000 3 0,3 550

Tenepr ontmMmasbHoe £  cocrasuger 0,04, i 1
KOHTpakT Ha kaxaele 25 000 mosmapor Ha cueTe. Bo
BUIOUTE, HaCKOJIbKO NpUOIN3UTEJIEH 3TOT MeTon”?
[lodTOMYy, XOTA HBTOT METOI JacT HaM oITuMajlbHoe f
IJIg HA4YEeMCTBIX OaHHBIX, HaOo I[IOHMMAaThb, UYTO I[IOTEPA
VHOOpMaLUUM IIPpM pPa3MelleHUMM IJaHHBIX B SUYEeVKM MOXEeT
cOeJjlaTb pPel3yJbTaThH HACTOJIBKO HETOYHBIMM, UYTO OHU
CTaHyT OecrnoJjie3HeEIMM. Ecim ©Oel y Hac OwvUIiO OoJiblie
TOUEK IaHHBEIX UM OOoJiklle g4ueek, MeTon Ovl OB HaMHOI'O
TOUHee. PaKTUUeCKM, ecJqiM Obl y Hac ObJIO DECKOHEeUHOoe
KOJIMUECTBO IaHHBEIX U OeCKOHeuHOe UMCJIO SdYeeK, MeToI
Obpll OBl AOCOJIIOTHO TOYHBIM (ecjau OB OaHHBIE B KaxXIou
13 dg4yeek ObUIM PaBHB CPEIHMM TOUKaM COOTBETCTBYIIMX
d4eek, TO DBTOT MeTOon Takxe Obvwl OBl TOYHEM) . Ipyrom
HEOOCTATOK IMIpenjlaraeMoro MeToa 3akJindaeTcsa B TOM,
uTo cpenHee 3HAUEeHNue AUEVKU He obsa3aTeJIbHO
PACIIOJIOXEHO B LIEHTPEe SUeVKM. B peaJIbHOCTM CpelHee
3HAUEeHMe DJIEMEHTOB B dgUeMke OyjgeT OJamxe K MoIe
BCEer0o pachnpenesyieHmusa, dYeM K CpelHeM TOUKe SYeuKU.
CilemoBaTeJIbHO, IIOJIydyeHHasa nOuclepcmud OyneT OoJible,
yeM eCTb Ha cCaMOM neJje. CylmeCcTBYIT CIIOCOOHI
KOPPEKTUPOBKM, HO ¥ OHM MOID'YyT OBTb HETOYHEIMU.
[lpoBieMy MOXHO OBIO OB IIPEeOonoJjieThb, W pPes3yJIbTAaTH
OBLIIU 0)31 TOUYHLEIMU npm OeCKOHEUHOM KOJIMUEeCTBE
PJIEMEHTOBR (CHOeJioK) U OEeCKOHEUHOM KOJIMUeCTBe SUeekK.
Ecim y Bac ecCcTb »OOCTATOUYHO OOJbIIOE KOJIUMUECTRBO
CIOEeJIOK M IOCTATOUYHO OOJIbIIOE KOJMUECTBO Hg4YeeK, BH

MOXeTe VCIIOJIB30BAThH SOTOT MeTOL C OoJbmen
YBEPEHHOCTERIO. Bel Takxe wMoOxeTe [IpoBeCTM TEeCTHI «KUTO
eCJII», MBSMEHAA UlrCcJIio OJIEMEHTOB B Pa3JIMYHEIX

dgyerikax, 4YTOOBl IIOJIyUMThb OOJjiee TOUHOE IMPUOIIVXEeHUE.

Kakoe onTmMansHoe f sayume?

Mel 3Haem, YTO MOXHO HamMTM ONTuMaJbHoOe L, MCIONb3YyS
SMIOMPUUECKUM T[IOOXOI, a TaKXe MCIOJIb3yS HEKOTOPHE
napaMerTpmuyeckKue MeTOIbl KaK OJid A4YEeMCTHIX, TakK UM OJid



Hed4deMCThEX IJaHHBIX . Mer TaKXe 3SHaeM, gTo MOXHO
npmMmBeCTM IOaHHEBEIE K T@Kymeﬁ neHe. Kakoe omnTmMMasibHOE

f IeVICTBUTEJIBHO OIITMMAJIBLHO — [IOJIYUEeHHOE 10

[IPUBEOEHHEIM WMJIM HENPUBEIOEeHHBEIM ITaHHBIM?
HenpuBeneHHOEe SMIVPUUECKOE ONTUMAaJILHOE f

paccumMTeHBaAETCA Ha IIPOUJIBIX  IOAaHHBIX. SMIIUpMYE CKUM

METOI IJId HAXOXIEeHMS OINTMMaJbHOTO L, OIMCAHHBEM B
rjape 1, z»macT ontmuMaJibHoe f, KOTOpoOe peanm30Balio
OBl HAaMBEICIIMM  I'€OMETPUUECKMM POCT IO  OPOIJIOMY
[IOTOKY pel3yabTaToB. OIHAKO HaM HaOo OlIpelesiuTh,
KakKoe 3BHaueHMe ONTMMaJbHOTO £  MCHOOJIB30BATH B
OynoyueM (ocoBeHHO B CcJenynley crnejike), YUYMuThBRasdg,
4yTO Y HaC HeT »OOCTOBEepPHOM MHOoOpMaumum OO0 mMcCxXone
crenymoien crnejJikm. Mel TOYHO He 3HaeM, O0OyIeT 23TO
npubeib (Torma onTmuMaJibHOe f OyzmeTr 1) wmiam yOBRITOK

(rorma ontuManbHoe f Oymer 0). MBI MOXeM BHPaAl3UTH
pel3ysbTaT Cllenyomer CcIOeJIKM TOJIbKO pacHpeneyeHnueM
BEPOSITHOCTH. Jlyummm I[IOOXOIOM nJis TPEennepos,

NPUMMEHSIIMX MeXaHMUYeCKyKn Ccucrtemy, OyneT pacuetr f
IyTeM MCIOJIb30BaHMA IapaMeTpuuyecKoIr'o MeTona C
ITOMOIIB IO peryImMpyeMomn byHKUIMUU pacnpenesieHusd,
ONMCaHHOM B STOM IJlaBse, C [PpMBEIEHHBIMU  WJIU
HENPMBEIOEHHBIMM JAaHHBIMM. ECIM eCcTh SBHAUUTEJIBHOE
pasamymMe B MCIOJIb30BAaHUM I[IPUMBEOEHHBIX HOAaHHBIX II10
CPaBHEHUI C HeNpMBEeOeHHEIMN, ToToa, BEPOATHO,
pacyeTe ChOeJIaHBl [0 CJIMIIKOM OOJIBIIOM MCTOPUM CHEJIOK,
WUJIY XK€ IOAHHEIX Ha YPOBHE TeKylMX LIeH HeIJOCTaTOUHO.
IJ19 HEeCHMCTEMHBIX TPpeunepoB JydllMM MOXET OKa3aTbCHA
[IOOXOM IIJIaHMPOBAHUSA CLEHAPUA.

Terneps BEI nMmeeTe nperncraBjieHUE KakK 00
SMIVPHUYECKUX, TakK W [HapaMeTpuyecKux MeTonax, a
TaKXe O HEKOTOPBIX TUOPUIOHEIX  MEeTOonax [IOMCKAa
onTuMasbHOro f. B ciaenyomey I1JilaBe MBI pacCMOTPMM
npobJjieMy I[IOMCKA ONTMMAaJIbBHOI'O [ (mapamMerTpmuyeCcKuM
crnocoboM) njid cJydas, KoI'ga OIHOBPEMEHHO OTKPEITO
HECKOJIBKO IO3MUIIMU.

I'maBa 5
BBe,ueI-me B MeTOnHI ynpaBneHr/m KaiamnrajioMm C

UCIIOJIBSOBAHMEM IIapaMeTpMdYeCKOI'oO nomgxona InIpm



OJOHOBPEMEHHOM TOPI'OBJIE IIO HECKOJIBEKMM I10SBMULIMSIM

B »5T0M KHHUIE€ YXE& YIOMMHAJIOCE 06 MCIOJIE30BAHUMU
OMNIIMOHOB OTHOEJIBHO MJIM COBMECTHO C IO3MUIIMEM IO
6az30BOMYy MHCTPYMEHTY JJIsT VIIy dIIe HUST TOPI'OBBIX
pesysaeTaToB. IIOKyNnKa NOYT-ONIMOHA BMECTE C OJIMHHOM
nosuimer 1o 6a30BOMY  MHCTPYMEHTY (M [IpOCTO
NOKYyINKa KOJJI-ON-I[MOHA), a MHOIrZa Oaxe [OpoJaxa
(kopoTkas rnpoaaxa) KOJIJI—OMNIIMOHA COBMECTHO C
IJIMHHOM HO3uIMer M0 6a30BOMY MHCTPYMEHTY MOIYT
YCKOPUTE ACHUMIITOTUUYECKUM I'€OMETPUUYECKUM POCT. STO
NPOUCXOOUT IMOTOMY, UTO OYEeHB YacTo (HO He Bcerna)
MCIIOJIE30BAaHMUE OMNIIMOHOB YMEHBIIAET  IOUCIEPCHUI B
boJipniely  CTENEHU, yeM  YMEHBIIAeT  apu@MeTHnyeCKUM
CPEeIHMUM JOXO01. B pesyJjeTare, MCXOIS us
QYHOaAMEHTAJIEHOI'O YPAaBHEHMS TOPI'OBJIM, MBI [IOJIYyYaeM
bosipmee oreHoyHoe TWR. OHNLMOHEI MOXHO MCIOJIB30BATH
KakK CaMOCTOSTEJIbHEE MHCTPYMEHTEI, TakK M BMECTE C
Oo3uLMsaMy O 6a30BOMY MHCTPYMEHTY OJIS YIIPABIIEHUS
puckoMm. B OynymeMmM, TakK KakK Tpenmeps BcCe O0JIbIe
KOHIIEHTPUPYITCS Ha YHOpaBJIEHMM  PHUCKOM,  OINIILIMOHEI,
BEPOATHO, OynayT wurparTs ene OO0JIBIYyKD pPOoJjib. B KHUIEe
«bopMyJIEl  yHOpaBJIEHMS HopTdesieM» Oria pacCMOTPEHA
B3aMMOCBS3E  OINTHUMAJILEHOI'O/M  OILMOHOB. * B »s5TO0M
TJiaBe MBI HOPOOOJLXMM HadaTyl OUCKYCCuMI M OOCyOuM
TOPI'OBJID IO HECKOJIBKMM MNO3UIIMAM, a TAaKXe MIOI'OBODMM
o6 onimoHax. HacrTosmas 1JiaBa I[NOCBSIIEHA e€nle OIHOMY
MeTony IoMCcKa ONTHMAJIEHOI'O /01 HEMEXaHUUYECKUX
TOPI'OBEIX CHUCTEM. [lapame TpuyeCcKue MEeTOMEI,
pPacCMOTPEHHEIE OO STOI'O0 MOMEHTA, MOTYT MCHIOJIBE30BATH
TEe, KTO He IPUMEHSIET MexaHUuYeCKHUe CHCTEMEI.
JlonycTuM, BB HE MCHOJB3YyeTe MEXAHUUECKYK CUCTEMY U
IpuMeHsIeTe MEeTOXH, OINMCAHHEM B I1JviaBe 4. FECau BEH
3axX0THUTE paccumMTaTsk BSKCIecc, TO choejaTk STo OyreT
He OYeHBb JIErKO (IO KpawHey Mepe, TOYHOEe 3HadeHue
SKCIIecca OEICTPO NOJIYyYMUTE, cCKopee Bcero, HE
ymacrcs) . JlaHHas I1viaBa NIpenHal’HauyeHa I[IpexHne BCEeIO
IJjIss TexX, KTO MCHOJIB3YyeT HEMEXAaHUUYECKHUE  MEeTOIEB]
IPUHSATHUS pemeHmuy 06 OTKPEBEITHUMM M SBaKPBITUM [TO3UIIMHA.
ToennepaM, MCHOJB3YKIMM 5STH METOHOE, HaZo OynOeT
pPacCumMTEIBATE HE [HapaMeTPE pacHperesieHus CHEeJIOK, a



BHAYEHMS OJi9d BOJIATMJIIBEHOCTVM 6a30BOI'O MHCTPYMEHTa U
IPOTHOBMUPYEMOM I[€HEI 6as30BOIO MHCTPYMEHTA .
Tpernepy, He MCIIOJIB 3YRIIEMY MexXaHUYEeCKYo,
OOBEKTUBHYK CHUCTeMy, Oyner HAMHOI'O Jerye I[IOJIYyYMUTE
MMEHHO 5TM BEJIMYMHBEI, YeM pacCuMTaThk [HapaMeTpPE LOJ1S
pacrnopenesyeHmus CHEJIOK, KOTOPEE elje HEe IIPOM3OIIIIN.

O6cyxneHue ONTUMAJIEHOTO/M €ero HNOOOUHEIX MIPOOYKTOB
IJ15 TeX TpernepoR, KOTOPEBIE He MUCIOJIE3YIT
MexXaHUYEeCKyrn, OOBEKTUBHYK CHUCTEMY, MEI HAYHEM C
pacCcMOTPEeHMA CHUTyalmMy, Korga OOHOBPEMEHHO OTKPEBITO
HEeCKOJIBKO mno3smunmy. O3Havaer JMu 5TO, dYTO TOT, KTO
MCHOJIB3yeT MEeXaHMYECKMEe MeTOObl ILOJid OTKPEITHUA U
BaKPBITHUSI OO3UIIMM, HE MOXET MWMCHOJIB30BATE ONMCAHHEE
nonxonel? Her. B IyaBe 6 NOpenjoOXxXeH MEeTOoI [IOMCKA

OINITHUMAJIbLHEIX , OOHOBPEMEHHO OTKPEITEIX 1O BULIMHI
HEe3aBUCHUMO oT TOIO, HUCIOJIE3YET ToEeMIEeP
MEeXaHUUYEeCKYK  CHUCTEeMy MM  HeT. B sTom  rJiame

paccMoTpeHa CuTyanmusa, Korga OOHOBPEMEHHO OTKPEBITO
HECKOJILKO HOBMIIMM (C MCHOJBE30BAHMEM OILMOHOB MJIM
6es), u NPUMEHSETCS HEMEXAHUUYECKMUHN MIOIXOI.

PacueT BOJAaTHUIBLHOCTH

Ommu  u3 BaXHBIX napaMeTpos, KOTOPEIN Tpennep,
XKeJla MM MCIOJIb30BATh ONMCHBAEMBlEe B 5BTOM IJlaBe
KOHLEeNuMy, IOOJDKEH BBEeCTM, — DBTO BOJIATUIIBHOCTSD.
CymecTByeT IBa cIlocoba olIpelejieHusa BOJATUJIIBHOCTU.
[lepBEIM — MCIOJIB30OBAHME OLEHKM Ha OCHOBE PBIHOUHEIX
IOaHHBEIX —  Jaer nogpasyMeBaeMyrn  BOJIATUIIBHOCTE.

Monmesin H@HOO@paSOBaHMH OIIIOMOHOB, IIpelCTAaBJIEHHEE B
STOM IJlaBe, VCIIOJIB3YKT BOJIATMIIBHOCTE B KadecCTBbe
OIOHOIT'O U3 CBOMX BXOIOHEIX IIapaMeTpOB IJIAd IIOJNYyYEHNA

CrnpaBelJIBOM TEOPEeTMUECKON L&HEI OTLIMOHA .
[lTooppasymMeBaeMasa BOJIATUJILHOCTD OCHOBEIBAETCSH Ha
NPenrnoJsoXeHUN, yTo PEIHOUHASA LeHa OTILIMOHAa
SKBMBAJIEHTHA €I'0 CIPaBEeOJIMBOM TeOPEeTUUECKOM ILIeHe.
BonaTuibHOCTE, KOoTOopasa maem CIIPaBENOJIVBYIO
TEOPETUMUECKYI ILIeHYy, PaBHYK PBHHOUYHOM ILleHe, U eCThb
nompalyMeBaeMas BOJIATUJILHOCTSD . BTopomn MEeTOJ
pacuera BOJIATUIJILHOCTU OCHOBHIBAeTCHa Ha
UCIIOJIb30BAHUU MCTOPUUECKUX IaHHBIX . [TolydyeHHasd

TaKVIM OGpaSOM mcropmnmdeCckKaAd BOJIATHMIJIIBHOCTE



onpenesdeTrcsa bakTHueckoun LIeHON 0a30BOTO
MHCTPYMEHTA . Xor4a BOJIATMIIBHOCTE B KadecTBe
BXOOHOT'O IOAHHOT'O B MOIEJM LeHOODOpasOBaHMSA OIILMOHOB
BHIPAXaeTCs B I'OOOBEIX IIPOLEHTAX, IIPM €e OolpelelieHUN
MCIIOJIb3yeTCcsa 0oJjiee KOPOTKMM BPEMEHHOUM OTPe30K,
obpruHo 10-20 ngHeM, a [OOJYUMBIIMMCS B pes3yJbTaTe
OTBET MNEPEeBOIMTCSH B I'OOOBOE SBHAUYEHUE.

Huxe IokKas3aH pacuer 20-gHeBHOU TOOOBOU
NCTOPUUYECKOM BOJIATUJIBHOCTU.

Mar 1. Paspgesnure cerogHAlHee SaKPETHE Ha
npengelgyliee 3aKpPLHITMEe PHHOYHOI'O IOHHA.

Mar 2. BospMuTEe HaTypaJIbHEM JioTapudM YaCTHOTIO,
[MOJIydeHHOTO B mare 1. g TI[OpuMepa PacCuuMTaem
TOIOOBYID  UMCTOPUUECKYI  BOJIATUIIBHOCTD ATIOHCKOM
MeHel Ha MapT 1991 roma. IlpM HaOMCaHUM OATH
OyIoeM  MCIOJIb30BaTh bopmaT (ronm/mMecdl/geHs) .
BakpeiTe 910225, paBHoe 74,52, pasmenmuMm Ha
3akpeiTe 910222, parHoe 75,52.

74,82 / 75,52 = 0,9907309322 HaTypaJbHBEM JOoTapudm
0,9907309322 pasen 0,009312258.

llar 3. Ilo ucreueHunm 21 mHa y Bac oOymeT 20 3HaAUEHUM
o4 wara 2. Tenepp paccuuramre 20-OHEBHYD
CKOJIb34UyI0 CPEemOHIK 3HAadYeHMM M3 mara 2.

Mlar 4. Hammure 20-OHEBHY IOMCIEPCUIO BEOOPKM IaHHEIX
3 mara 2. JHOinga »Toro Heobxomuma 20-mHeBHad
CkOJIb34dmasa cpenHas (cm. mar 3). Hanee, 1054
Kaxgoro m3 20 nocJemHMxX OHEM BBEUTEM CKOJIb3SIYIO
CPEeIHK M3 3BHaueHMM wmara 2. Tenepb BO3BeOeM B

KBaIpaT [1OJIyYEeHHEBIE 3HA4YEeHUHd, YTOOR
npeobpasz0BaTh BCE OTpUllaTEJIbHEE OTBETH B
[IOJIOXMTEJIbHEIE . [loCjle 2TOTO0 CJOXMM BCEe 3BHAUYEHUMA
3a NocJyie fHME 20 oHEW . HaxoHel, paznesmm

HaMgeHHYHn CyMMy Ha 19 m [nojgyuymMm IOUCIEePCU0 II10
BEIOOPKE IHOaHHEIX 3a nocjaenHme 20 mHem. 20-OHeBHad
OMCIIEPCUA i 901226 COoCTaBJIgEeT 0,000009.
[logoOHEIM OOpasoM BEL MOXeTe paccumrars 20-
IHEBHY IOUCIEPCMIO IJid JIOOOTO IOHA.



Mlar 5. Ilocynme Toro kak BH onpegeaman 20-OHEBHYO

OVCIIEPCUI0  OJIS KOHKPETHOTO IoHA, He0OXO0IOVMO
npeobpas3z0BaTh ee B 20-gHeBHOE CTaHIOapTHOE
OTKJIOHEHME . O3ITO JIET'KO CHeJlaTb IIYyTEeEM MU3BJIEUEHUS
KBAIPaTHOTO KOPHS M3 Jaucrnepcum. Takum o6pa3oM,
Jis 901226 KBaIpaTHEN KOPEHb O/ICIIepCUmn
(koToOpad, kak ObJIO TIOKazaHo, paBHa 0,00009)
nact HaM 20-OHEeBHOe  CTaHIOApPTHOE  OTKJIOHEHUuE
0,009486832981.

llar 6. Temneppb npeobpal’lyeM I[IOJIyYEeHHBEE IaHHBE B

«TomoBEIE». Tak KakK MBI MCIOJNbL3yeM IHEeBHBE IaHHEBE
Y UCXOIVMM W3 TOI'O, UYTO IO MeHe B TOmOy 252
TOPTOBHIX IOHS (IPMMEPHO), YMHOXMM OTBETH M3 Ilara
5 Ha KBaOpaTHHM KOpeHb 252, TO eCTb Ha
15,87450787. HOma 901226 20-gmHeBHOE CTaHIAPTHOE

OTKJIOHEHUE 10 BHIODOPKE cocTamBJjgeT
0,009486832981. VYmMHOXMB ero Ha 15,87450787,
nosiyuaem 0,1505988048. OST10 3BHaueHUe 4gBJISeTCHd

MCTOPUMUECKOM BOJIATUJIBHOCTBIO, B HalleM CcJydae —
15,00%, M  OHO  MOXeT OBIThb MCIIOJIB30BAHO B
KauecTBe BXOIOHOTO 3HAUYEeHNUHA BOJIATUJIILHOCTM B
MOIeJiY LieHOoODpaszoBaHMA ONUMOHOB Biska-lloyJrca.

Crenymomasa Tabjuia IIOKa3BBaeT Warlu, HeODXOOMMEBIE IJIS
HaxXOXIeHns 20-gHeBHOM LKT'OOOBOM» MCTOPUUECKON
BOJIATUJIBHOCTM . 3aMeTbTe, UTO IIPOMEXYTOUHEE alu
IJIg OoNnpenejieHMd OUCIEePCUM, KOTOPHEE OBUIM IIOKASBAaHBEL B
npeneloyumemn Tabimie, CioOa He BKJIOUEHH.

A B C D 20-E 20- F G
IHaTa 3axkp LN OHEBH IOHEBH 20- T'onos
BITUE U3Me dfA ad IOIHEBH o0&
HeHu CpelnH OMCIIe oe 3Hauye
n A4 pcua cTraHng HMe F
apTHO *
e 15,87
oTrkJjio 451
HEeHue
9011 77,9
277 6
9011 76,9 -
28 1 0,01



36

9011 74,9 -
29 3 0,02
61
9011 75,3 0,00
30 7 59
9012 74,1 -
03 8 0,01
59
9012 74,7 0,00
04 2 73
9012 74,5 -
05 7 0,00
20
9012 75,4 0,01
06 2 13
9012 76,4 0,01
07 4 34

TOopryeTe O0e3 OIUMOHOB M paccMaTpuBaeTe TOPI'OBJID
KakK He OI'PaHMYEHHYK BO BPEMEHM, Ball PEeaJiIbHEM PUCK
OaHKpOTCTBa PaBEeH 1. [lo  TakKMx  yYCJIOBMSAX  BH
HEMMHYEMO pPasopuTechb, dYTO BIOJIHE COIJlacyeTcsa C
YPaBHEHUSAMM pPUCKa OaHKPOTCTBA, IIOCKOJIBKY B HUX B
KaduecTBe BXOIIHBIX [IE€EPEMEHHEIX MCIIOJIb 3YyITCH
SMIVPUUECKME HOaHHBEe, TO €eCTb BXOJHBIE IOAaHHBE B
YPaBHEHUSX pMcCKa OaHKPOTCTBA OCHOBHBAKTCH Ha
OI'PaHMYEHHBIX Habopax CIOEeJIOK . YTBEepXIEHME O
TapPaHTUMPOBAHHOM OaHKPOTCTBE NIPpM OECKOHEUYHO IOJITOM
UI'pe C HEOT'PaHMUEHHOM OTBETCTBEHHOCTBI IejlaeTcsa C
IO3ULUMNM I[apaMeTPUUYECKOT'O IHonxona. llapameTpruecKmUm
IoOxog YUUTEIBAET OoJibmMe [IPOM T PBILHEIE CHOeJIKM,
KOTOPEIE PAaCIOJIOXEHEl B JIEBOM XBOCTE paclhpenejyieHusd,
HO elle He IIpOoM30oLUIM, I[IO03TOMY OHM He HABJIAKTCAHA
YacTbio OT'PaHUUYEHHOTO Habopa, MCIIOJIb3yEMOT'O B
KauecTBe BXOIIHBIX IIaHHBIX B YVPaBHEHUAX prCKa
OaHkpoTCcTBa. [ia HOpuMepa OpencraBbTe cebe TOpITOBYI
cucreMmy, B KOTOpPOU [IpVMEHSIEeTCH [IOCTOSHHOE
KOJIMYUECTBO KOHTPAKTOB. B KaxIon cIoeJike
MCIIOJNIb3yeTCsa 1 KOHTPaKT. UYTOOB y3HAThb, KaKMM MOXET
cTaTh OaJjlaHC uYyepe3 X CHOEJIOK, ME IIPOCTO YMHOXUM X



Ha CpemOHKo CcrOeJky. TakuM obpasoMm, eCcJaM CcucTreMa
VMEeeT CpenHoin craesky 250 »moJjjaapoB M MB XOTUM
3HATb, KaKMM MOXET CTaTb OaJlaHC dUepe3 7/ COeJyiOK, MH
$250 yMHOXMM Ha 7 u nonayuumMm S$S1750. OTMeTbTe, UTO
KpmuBa4d apM@MeTquCKOPO MaTeMaTHnMueCKOI'O OXNMIaHWMA
3amaeTcd JmMHemHou OGyHkumem. Jlobasa creJika MOXeT

npuHecT  yOHITOK, KOTOPEM  OTOPOCUT HaC  Hasan
(BpeMeHHO) OT OXMIaeMoM JIMHUMM. B TakoM CcuTyaluum
ecTb Ipenejl INpouTpella IO crmejgke. Tak Kak Hama

JIMHMA  BCcerja  BhllEe, yeM caMasd OoJsibmiasg CyMMa,
KOTOPYK MOXHO MNPOUI'PaTh 3a CHOEeJIKYy, Mbl HE MOXEM
ODAHKPOTUTHCHA Ccpal3y. OODHaAaKO IOJIMHHAA [IPOUI'PHIIHASA
nojioca MOXeT OTOPpOCUMTB HaC JOCTAaTOYHO HaJIeKo OT
STOM JIMHUM, W MbBl HE CMOXEM MNIPOOOJIXMTH TOPI'OBJIIO, TO
eCcTb ODAHKPOTMMCS. BepoOdTHOCTbL NOIDODOHOTO pPa3BUTHUA
COOBEITMM yYMEHBIIaeTCsa C TedeHMeM BpeMeHMr, Korza
JIVMHUS OXMUIOAHMS CTAHOBUTCSH BHIIE. YPaBHEHME PHUCKA
OaHKpOTCTBAa [103BOJISIET paccumMTarTh BEPOATHOCTbD
OaHKpPOTCTBA e€ue IO TOI'0, KaK MB HAYHEM TOPIOBATh
10 BHIOPAHHOM cucTeMe. Ecyam Obl MBI TOPI'OBAJIM B TAaKOMU
CuCTeMEe Ha OCHOBe QUKCUPOBAHHOM IOJIM CcUeTa, JMHUSA
3arubajiack OB BBEPX, CTAHOBACH IIOCJE KaxXIOoM CHOEeJIKU
BCe Kpyde. OOHaAKO TMPOUTPHII BCerjga COINOCTaBUM C
TEeM, HACKOJIBKO BBECOKO MBI HAXOIOMMCS Ha JIMHUM. TaKuUM
obpasoM, BEPOATHOCTb OAHKPOTCTBA He yMeHbIlaeTCHd C

TeUeHMEeEM BpeMEHN. B Teopun, OIHakKo, PUCK
OaHKPOTCTBA [NIPM TOPTOBJEe QUKCUPOBAHHOM IOJIEM CUeTa
MOXHO coeJjiaThb PaBHEIM HYyJIIO, eCJIn TOPI'OBATb

OEeCKOHEeUHO IOeJIMMBIMM eOVMHULaMu. K peasibHOM TOpI'OBJIE
5TO He IIPUMMEHMMO. PHmCK OaHKPOTCTBA IIPM TOPIOBJE
OGUMKCUPOBAHHOM IOJIEM CUeTa BCeIrJla HEMHOI'O BHIIE, UeM
B DTOM  Xe cucreMe rnpm TOPTOBJIE Ha OCHOBRE
[IOCTOSHHOTO KOJIMdeCcTBa KOHTPAKTOB. B
OeVICTBUTEJILHOCTHY, HeT BEPXHETO Ipenea CYMMEHI,
KOTOPYIO BH MOXETEe INIPOUIPATh 3a ONHY CIHOEJIKY; KPUBHE
COCTOSHMA cUeTa MOT'YyT CHUBUTHLCA IO HYJS 3a OIHY
CIOeJIKy HeB3aBMCMMO OT TOI'O, HACKOJIbBKO BBECOKO OHU

PaCIIOJIOXEHEI . TakuM  oBOpas3oM, ecCJiM MBEl TOPIYyEeM
OECKOHEUHO HOOJITMM IIepUuol BPEMEHM MHCTPYMEHTOM C
HEOTPAaHMUEHHOM OTBETCTBEHHOCTHLIO, [IOCTOSAHHBIM

KOJIMUECTBOM KOHTPAKTOB WM OUKCUPOBAHHOM  IOJIEU
cueTa, PHUCK OaHKPOTCTBA cCcocTarjageT 1. BaHKPOTCTBO



TaPaHTUPOBAHO. EOMHCTBEHHBM CIOCODO m3bexaTb TaKoI'o
Pas3BUTUA COOBEITMM —  IIOCTaBUTHb OT'pPaHUUEeHMe Ha
MaKCMMaJlb HEIM [IPOMITPHILI . S3TOTO MOXHO IOCTUUb,
MCIIOJIb3y S OILMOHEl, KOTI'Ja I[IO3ULUMA OTHOCUTCHA B IHOeberT
(ecqim  Tpenmep oJjJaTuUT @ 3a OpeMmuio  OoJble, ueM

oJjiydyaeT, TO pa3Hulla MexnOy YIIJIAUEHHOM U IIOJIYUEeHHOU

CyMMaMy Ha3LBAETCS «IeBeT») .

Mogmenu meHoOOOpaBOBaHMSI OILIMOHOB

[l[pencTaBbTe cebe OA30OBHM MHCTPYMEHT (akumud,
obnmuraumsd, BaJiwTa, TOBaAp M T.IO.), LIEHAa KOTOPOTO
IOBVMXETCS BBEPX MM BHM3 Ha 1 TUK KaAXIYIO
IOCJIEeOYy Y CHOeJIKY EcCiM Mel OyIoeM U3MEPAThb
BO3BMOXHYK CTOMMOCTB akumm uyepe3’ 100 TukOB U
paccMOTpMM OOJIbIIOE KOJIMUECTBO BAPUAHTOB, TO
OOHAPYyXMM, UYTO I[OJIydEeHHOE pacrnpenejieHue
pesyJsibTaTOBR — HOpMaJjibHOe. [loBelneHMe LEeHB B OaHHOM
cllyyae OyneT HallOMMHATBL IlaleHMe llapMKa dYepes IJOCKY
l'anToHa. EcjM paccumMTaThb LIeHY OILMOHa, MCXOIA U3
TOT'O INPMHLMIIA, UYTO NPUOBJIb IPU IIOKYIIKE WMJIM IPpOLoaxe
ONLMOHOB HOOJIKHA OBITH PaBHA HYJIO, Mbl [IOJIYUYMM
OUMHOMMAJIBEHYK MOIEJIb I[€HOOOpas0BaHMUS OINIMOHOB (Miu,
KOPOTKO, OMHOMMAJIBHYK MOIEJIb) . Ee MHOI'Ia TakKxe
HasbBIBAaT Momgesibl Kokca-Pocca-PyOuHHIITEMrHA B YEeCTb
ee paszpaboTumkor. Takasd lLieHa OINLMOHa OCHOBEBAETCH
Ha €I'0 OXMIaeMOM CTOMMOCTM (ero apudMeTmdeCcKOM
MaTeMaTUUECKOM OXMIOAaHMM), C TEM pacyeToM, UYTO BEH
He TIojiyyaeTe Npubelib, I[IOKYyIasa WM Ipolakas OILMOH
1 yIOepXuBasgd €ro OO MCTEeUeHMS CpOoKa. B sToM ciydae
TOBOPAT, UYTO OILUMOH CHpaBedIMBO OIEHEH.

Mel He OymeM yIJyOJISTbCS B MaTeMATUKYy OMHOMMAJIbHOU
MOIOEeJIM, a pPacCMOTpMM MOmeJib (GQOHIOBHIX  OIILMOHOB
Brnska-lloysnca m MOIeJsib OIILMOHOB Ha ObouepcH bBis-ka.
Bam crnemyeT 3HATb, UYTO KPOME BHIEIEPEUMCIIEHHBIX
Tpex MoImeJiem eCThb opyrue IeyicTRYyolIMe MO IO e
LeHOOOpa30BaHMsa OILUMOHOB, KOTOPHE MBI He OyOyT
paccMaTpMBaThb, XOTHd KOHLENUMM, ONMCAHHBEIE B DTOU
TJjiaepe, IIPUMMEHMMEL KO BCeM MOIeJyiaM LeHOOOpa30BaHUA
ONLIMOHOB. Hiia BoJee NonpoOHOTO M3y4dEeHUS
MaTeMaTudeCKOM OCHOBHI MOOeJIeEN q MOT'Y



[IOPEKOMEHIOBATH KHUTY lles1goHa Hemrenbepra
(Volatility and Pricing Strategies by Sheldon
Natenberg). MartemaTtuka Momesit GQOHOOBEIX OILMOHOB
Boska-llloysica u MoOOesiM OILMOHOB Ha OboUepcCH Biska,
KOTOPERIE MBI GyHeM paccMaTpPMBaThL, B34dTa 3 KHUIT'1
Hemreunbepra. Tem umMTaTesigaM, KOTOPHE XejlalT OoJiblle
Y3HaTb O KOHLeEIILVMM OIITVIMaJIBHOTI'O f u OIILMOHax, =

COBETYIO IpoumMTaTh byHIaMeHTaJIbHEIM TPy O
HenTenbepra.

HapavTe oOCyIOVMM MOIEJIb lLieHOOOpasoBaHMAa GQOHIOBHIX
onumMoHor bBaska-lloysca (manee Bask-lloysnc). Momesb

HalBaHa B UYeCTb ee coznmartenen: dumepa Biaska wu3
UMkarckoro yHuBepcuTeTa M MmpoHa Illoysca m3 M.I.T;
BIIEpPBEIE OHa Obvlla omomcaHa B 1973 romy (May — June
1973 Journal of Political Economy). Bask-lloyJc
CuMTaeTCcsda NpenejyibHOM GopMoM OMHOMMAJIBHOM MOIOEeJiM. B
OMHOMMAJIBEHOM MOIEJIM HYXHO 3alaTh 4YMCJIO TUKOB,
omnpemesidnilee OBMXEHME BBEPX WM BHUMI, IIpexXIe UYeM
OymeT 3adUMKCHMPOBAHO BO3MOXHOE 3HadeHMe LieHB. Jlajee
crenyeT HeOoJibllad IOuarpaMMa, KOoTopad I[IOACHSeT 3Ty
MBICJIE .
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Texymasa LieHa Ha I[IepBOM mare MOXeT IIOWUTM B 2-X
HalpapeJieHuax. Ha BTOpoM ware B 4-xX HalOpaBJIeHUAX. B
OMHOMMAJIBHOM MOIEeJyIM OJid pacuyeTa CIpaBelJIMBOM LIeHEBL
ONLIMOHA BHl IHOOJIXHBEL 3apaHee OIpeneyuTb, CKOJBbKO
BCero IepMoIOoB MCIIOJb30BaTh. Dbisk-lloyJic cumMTaeTcHd
npenesibHoM QopMOoM OMHOMMAJIBHOM MOIeJsiM, TaK Kak
nonyckaeT OeCKOHEeUHOe UMCJIO I[Iepuonos (B Teopuu),

TO eCcThb Bask-llloyJjsc rnogmpasyMeBaeT, gTOo aTa
HeOoJsplasa orarpaMMa oyngeT pacumMpsaTbCA 0o
OECKOHEUHOCTH . Ecim BBE oOmopenesmre CIPpaBedJIMBYIO

lIeHy OomnumoHa 1o bisky-lloyJsicy, TO IOJIydMuTe TOT Xe
OTBET, UTO M B CJlydyae C OMHOMMAJIBHOM MOJEJIbIo, €CJIU
UM CJIO [Iepmonos, MCIIOJIb 3y EMBIX B OMHOMMAJILHOM



Momesi, OymeT CTpeMUTbCd K ©OEeCKOHEUHOCTH. (ToT
baxT, uTo Bask-lloync gBJIgeTCcd TOpeldesyibHOM GopMOoM
OMHOMMAJILHOM MoOesu, nompasyMeBaerT, UTo
OMHOMMAJIbHAS MOJEJIb I[IOABUJIACh II€PBOM, HO Ha CaMOM
meje CHadaJla [IosaBMJIACH VMMEHHO MOIOEJIb Biska-
lloysica) . ChnpaesenjiMpasd CTOMMOCTBE (QOHIOOBOIT'O KOJIJI-
onumMoHa 1o biisky-lloyJsicy pacCCUMTEIBAETCA CJleOyIlMM
obpasom:

(501) C=U=#EXP(-R*T)*N(H)-E*EXP(-R*T)*N(H-V*T" (1/2)),
a IIyT—-OILMOHA :

(5.02) P=-U*EXP(-R*T)*N(-H)+E*EXP(-R*T)*N(V«T * (1/2) - H),

roe C = cronpaBenjmMBasd CTOMMOCTB KOJIJI-OILIMOHA;

P = ClipaBejimBad CTOVMMOCTE IIYyT—OIIOMOHAa,

U = ueHa 0a30BOI'O MHCTPYMEHTA;

E = IteHa WMCIIOJIHeHVMSA OIIILVMOHAay,

T = nQmona 1ToOHma, OCTaBWasacd OO MCTeUYeHMd CpoKa

MCIIOJIHEHMSA BHIPaXeHHas IOeCATUUHOM np065m1;

V= romoBad BOJIATUJIBHOCTBL B MIPOLEHTax;

R = OespmckoBasa CcTaBKa;
Ino() = OyHKUMA HATypPaJbHOTO Jiorapuodma;
N () = KyMyJISTUBHAS HOpMaJibHa4d OyHKLIMSA

pacnpenesyieHs BepPOSATHOCTEM, 3allaBaeMas YpaBHEHUEM
(3.21).

(5.03) H=mU/E*EXP(-R*T)))/(V*xT "~ ({1/2))+(V*T "~ (1/2)) /2

Ins axumMM, IO KOTOPHIM BHILJIAUMBATCSA OUBUIOSHIH,
HEeOOXOIMMO CKOPPEKTUPOBATL IepeMeHHYI U UM OoTpasuUTh
TeKYIIYIO LEeHY ©as30BOTO MHCTPYMEHTAa C yUyeToM
CTOMMOCTU OXMUIAaEMBIX IUBUISHIOB:

N
(5040  U=U-2,D,* EXP(-R+W),
i=1
e [ = oxmpmaeMasd BHILJATa IOUBMIOEHIA 1;
W. = BpeMda (mojyia Toma, BHPaxXeHHAad OEeCATUUHOMU

OpoObo) IO BHIIJATE L



Momesir bBrska-lloyJjsica [IO3BOJIA€T TOUHO pPaCCUMTATh
OeJyibTy, TO eCThb IIepPBYI INIPOM3BOINHYIO LIEHEl OILMOHA.
3TO MI'HOBEHHAad CKOPOCTBb M3MEeHeHMd  OILMOHa  II0

OTHOUEHUIO K M3MEeHeHUID U (LIeHEl 0as0BOIO
VHCTPYMEHTA) :

(5.05) IDenbTa koJI-omnumoHa = N (H)

(5.00) IenbTa nyrT-onumoHa = -N(-H)

ST KO20OUMLMEeHTH OynoyT OdYeHb BaxHel B IJlaBe 7/,
KOor'ma Mbl OyIIeM pacCMaTpMBATBL CTpaxoBaHMe noptToess.
Bask cmeJsajyl  MOJeJIb  IPMMEHMMOM K OIUMOHAaM  Ha

bbooUuepch, MeXaHM3M Ollepaluy C KOTOPBIMM aHaJIOTUUEH

onepauusam  C aKLMaMu’ . Mozenb 11eHOOOpa30BaHUA

ONLIMOHOB Ha O(boUuepce Biaska aHajJoT'MyHa MOIeJU
GOHIOOBEIX ONLUMOHOB  Biska-lloyJisca 3a UCKJIUEHMEM
rrepeMeHHOM H:

(5.07) H=In(U/E)/(V+T " (1/2) + (V*T " (1/2)) / 2

[Tpm MCIIOJIb30BaHUM MOIEJN nJis brouepcoB
KODQPMLUMEHT meJyibTa PaCCUMTEBAETCH CJIe Oy MM
obpasom:
(5.08) IDenvTa koJIJI-omnumMoHa = EXP(-R * T) * N (H)
(5.09) IenpTa nOyT-onumMoHa = -EXP(-R * T) ~*
N (-H)
Il;ns mnpuMepa PacCMOTPMM OILMOH, KOTOPBEM MMEET ILeHY
ncnojyiHenmusa 600. Texymasa peEHOYHAA LieHa ©0as0BOTO
MHCTPYMEHTAa paBHa 575, a romoBas BOJATUJIBHOCTH
cocTaBJygeT 25%. Ml ©OyIeM  MCIIOJIb30BATbH  MOIEJIb
OIILIMOHOB Ha dbHOUEpPCH, 252—-1HEBHBIM Ton 17
0e3pMCcKOByY CcTaBky 0%. Iajee MBI OONYyCTMM, dYTO JaTa
MCTEeUYEeHUS onumMoHa — 15 CeHTADbpA 1991 rona
(910915), a mTexkymas mpmaTra — 1 aBrycTa 1991 r1om;a
(910801) .

CrHauaJa paccumTaem [IeEPEMEHHYIO T, a 3aTeM
npeobpazyem 910801 wm 910915 B wmMxX OIMAHCKUE
SKBMBAJIEHTH. JJsg 2TOT0 MBI JOJIKHE MCIIOJIB30BAThH

crylenynumyl aJIOPUTM.



1. 3BamanTe mnepeMeHHee 1, 2 m 3, KOTOpHE OyOyT
onpeneyidTb I'OX, MeCcHdl M IOeHb, COOTBETCTBEHHO. 4
Hauwero npuMepa — sTo 1991, 8 m 1.

2. Ecmm nepeMeHHad 2  MeHblie 3 (aHBapb WK
beBpasp), TOT'ma IepeMeHHasa 1 OynmeT paBHA SHAUYEHUD
roma MmMHYC 1, a nepemMeHHasa 2 OyIOeT paBHa 3HAYEHUO
Mecsaua njmoc 13.

3. Ecam 3HaueHuMe InepeMeHHOM 2 OoJjiblle, uYeM 2 (MapT
uiy  jajsielie) , TOTOa IepeMeHHas 2 OymeT paBHa
3HAUYEeHMI0 Mecsdla IJnc 1.

4., SamantTe [IEPEMEHHYIO 4, KOTOpasa oyoeT
PACCUMTHBATHECA CJledyllyuM 00pa30M :
V4 =V3 + 1720995 + INT(365,25 * V1) + INT(30,6001 * V2)

5. BamamTe nepeMeHHyI b, KoOoTopasa OyIeT pabBHA LeJou
yacTtu npomsBeneHmusa umciaa 0,01 m nepemeHHOM 1:

MaTeMaTmueCcKM :
V5=INT (0, 01*V1)
6. PaccumrTaeMm 0OIMaHCKYI IOaTy:

IOnmanckasg marta = V4 + 2 - Vb + INT(0,25 * VbH)

[lpeobpazyem maty 910901 B 0OIMAHCKYW:

Mar 1. VI = 1991, V2 = 8, V3 = 1.
llar 2. Tak Kak Hall MeCcHdl B D2TOM IIpPUMMeEpe UIeT 3a
dHBApPEM M QeBpajieM, TO B3TOT Wal' He [IPUMEeHSeTCHd.

Mlar 3. Taxk kak DBTOT MeCcdl MKMIeT 3a AHBapeM u
berpasieM, TO [IOJIYUUM:
V2 = 8 + 1 = 9. llar 4. Tenepwr HaugeMm V4:

vd = V3 + 1 720 995 + INT(365,25 * VI) +
INT (30,6001 * Vv2) =1 + 1 720 995 + INT (365,25 *
1991) + INT (30,0001 * 9) =1 + 1 720 995 + INT (727

212,75) + INT(275,4009) =1+1720 995 + 727 212 +

275 = 2 448 483 Iar 5. Ilaslee HammeM V5:



V5=INT (0,01*V1) =INT(0,01*1991) = INT(19,91) = 19

llar 6. Tenepb OOJNYyUMM JIMAHCKYI OaTy:

lOnmanckasg garta = V4 + 2 - V5 + INT (0,25 * V5)

= 2 448 483 + 2 - 19 + INT (0,25 * 19) = 2 448 483
+ 2 - 19 + INT(4,75) = 2 448 483 + 2 - 19 + 4 = 2
448 470

TakuMm o00pasoM, JIMAaHCKad nmaTta 1 aBrycTta 1991 rona
paBsHa 2448470. Ecam ™Mbl OpeobpasyeM JaTy MCTEeUYeHUId
onumoHa 15 ceHTdabpa 1991 roma B WIMAHCKYKL, TO
nonyumM 2448515. EciaM MCIOJIL30BATL 365—-IHEBHBEM I'OJ
(unmm  TouHee 365,2425-OHEBHEM I[I0 I'PUTOPMAHCKOMY
KaJjleHmapwo), TO, dYTOOB HAWTM BpPeMs, OCTaBlleecsda IO
MCTEUEeHsS CpoKa, HeoOXoOMMO pPacCumMTaTb Pas3HOCTHb
Mexny —IOByMS  IOJIMaHCKMMM — IOaTaMWU, 3aTeM BBUECTHb
eOVHUIY U TIOJIYyUEeHHOE 3BHaueHMe pasngejuTb Ha 365
(mnm 365,2425). OpmHako MBI OyIoeM MCIOJIL30BATHL He
365—-OgHeBHBEIM T'OI, a 252-1IHeBHHN, yTOOBl YUECTb
TOJIBKO Te& -OHM, KOoI'Ia OTKpHTa Oupxa (OyoHMEe »OHU
MMHYC IOpa3dHMKM) . [IpOCMOTPMM KaXIbEM IEHb MEeXIy
IBYMS JIMAHCKMMM IaTaMy, 4YTOOb IIOHATL, HABJISeTCS OH
paboumM ITHEM WMJIM HeT. Mbel MOXEM ONpPeneJiMThb, KaKUM
OHEM HeIeJM SBJISeTCA KIMaHCckas maTa, OpubaBUB K ee
3HAUEHM eIMHMIY, pal3deJiMB Ha / ¥ B39B OCTATOK.
OcTaTok OymeT 23HaveHumemMm oT 0 1o 6, COOTBETCTBYS
IOHIO HemeJM OT BOCKpeceHbd OO CcyOOOTH. Taxkum
obpazoMm, nna 1 aBrycTta 1991 roma, kxoTrma WJIMaHCKas
naTta paBHa 2448470:

Ieub Hemesm = ((2 448 470 + 1) / 7) % 7 =2448471/%
7 = ((2 448 471/7) - INT(2 448 471 / 7)) * 7 =(349

781,5714-349 7781)* 7 =0,5714*7 =4

Tak kak 4 COOTBETCTBYET UYeTBEpPIYy, MBI ~ MOXEM
yTBEepXIaTs, d4YTo 1 aBrycrta 1991 roma saBiasgeTcd
yeTBEpPI'OM.

Tenepbs NOPOCMOTPMM BCEe IOHM IO HOaTH MCTEeUeHMS CpoKa
ONLMOHAa. ECiM Ml yudTeM Bce paboume OHM MeXIOy 5TUMU



oByMd nOaTamu, TO IIpMIeM K BEBOIY, YTO Mexny (u
BKJIOUasa) 1 aerycta 1991 roma m 15 ceHTabpa 1991
roma 32 paboumMx OHS. M3 T[OJYyYEeHHOTO 3HAauyeHUd
crenyeT BBUECTb €OMHMUIY, TaK KakK MbBl CUMTAaeM I[I€PBBEM
nHeM 2 aBrycTta 1991 roma. TaxkuMm ob6pasoMm, Mexny
910801 m 910915 31 paboumm zneHb. Tenepb Mbl IJOJIKHEL
BEIUECTBL NPA3OHUKM, KoT'ma Oupxa 3akpelra. B CIHA 2
cenTabpsa 1991 roma sgaBusgetrcsa Hem Tpynma. Jaxe eciu
BEl XMBEeTe B JOPyI'OoM CTpaHe, oupxa, roe MuIeT
TOPT'OBJIA I[IO BTOMY OILMOHY, MOXeT HaxomuTbca B ClA,
1 2 CceHTA0psa oOHa OyIeT 3aKpeTa, I[IO03TOMY MEH BBEUTEM

1 w3 nocyegHero pesyJbTaTa. TakuM oO0OpasoM, MH
nonyurvM 30 TOPTOBEIX JOHEM IO MCTEeUeHUsa Cpoka
ONLMOHAa. PasjgenmMmM KOJIMYECTBO TOPIOBEIX OHEM IO

MCTEUEeHMS CPpOKa Ha 4YMCJIO OHEeM B Tony. TaK KaK Ml
ucrnojgb3yeMm 252-mHeBHBlr TOn, TO 30/252=0,119047619.
5To0 M ecThb »goJj4d Trona, BEIPAXEHHAS IOEeCATUYHOU
npobrio, T.e. nepemMeHHas T.

OnpenmesiM IepeMeHHyKn H, HeoOXomouMywn »OJjid MOIeJu
LHeHoOOpasoBaHMa. TakK KaK Mbl MCIOJb3YyEeM MOIOEeJIb IJI4
brpoUepcoOB, TO OOJIXHEL paccumTaTs H 0o oQopwmyse
(5.07) :

(5.07) H=In(U/E)/(V*xT " (1/2) + (VT * (1/2)) /2

= In(575 / 600) / (0,25 * 0,119047619 * (1/2)) +
+ (0,25 * 0,119047619 *~ (1/2)) / 2
= In(575 / 600) / (0,25 * 0,119047619 ~ 0,5) +
+ (0,25 % 0,119047619 * 0,5) /2
= In(575 / 600) / (0,25 * 0,3450327796) + (0,25 * 0,3450327796) / 2
= In(575 / 600) / 0,0862581949 + 0,0862581949 / 2
.| =1n(0,9583333) / 0,0862581949 + 0,0862581949 / 2
- =-0,04255961442 / 0,0862581949 + 0,0862581949 / 2
= -0,4933979255 + 0,0862581949 / 2
= -0,4933979255 + 0,04312909745
= -0,4502688281

YpaBHeHue (3.21) nna pacuera N MCHOJNbB3yeTCcsa IOBa
paza. llepBrlt pasl3, korma Mel HaxommuMm N (H), BTOpOM,

xkorma HaxommMm N(H - V * T~(1/2)). Mwel BsHaem, 4yTo V
* T ~ (1/2) = 0,0862581949, mnomstomy H - V* T ~
(1/2) = -0,4502688281 -

- 0,0862581949 = -0,536527023. Taxkum oOpasoM, ML



IOOJDKHBEI MCIIOJIB30BATh YypaBHeHMe (3.21) co caenymoilyMu
BBOJHBEIMM SBHAUEHUAMU [IE€PEMEHHOM Z:

-0,4502688281 wu-0,536527023. W3 ypaBHeHus (3.21)
[IOJIYYMM 0,3262583 u 0,2957971 COOTBETCTRBEHHO
(ypaBHeHMe (3.21) omnmMcaHO B IJlaBe 3, [IOBTOMY MBI He

OyoeM IIOBTOPSATbL €ro 31echb). OTMeTbTe, UYTO cenuyac
MBI IIOJIYUNMIIN KOS@@MLLM@HT JeJjibTa, MI'HOBEHHYIO
CKOPOCTB WMBMEHEHMA LeHH OIILMOHAa I[10 OTHOUWEHUI K
M3MEeHEeHMIO LIeHEL 0a30BOTO MHCTPYMEHTaAa. TaxmmMm

obpaszom, meJyibTa OJd9 @ B®TOTO  OILMOHA  COCTaBJSAEeT
0,3262583. Temnepb y HAC eCThb BCe BXOIOHBEE IOaHHEE,
HeOOXOOMMEIE IIJId ONpeleJIEHMI TEeOPpeTUUECKOM  LIEHEL
ONLMOHAa . [logCcTaBMB IIOJIyUYEeHHBEE BHAUEHUS B YyPaBHEHUE
(5.01), noayumm:

(501)  C=U+EXP(-R*T)*N(H)- ExEXP(- R*T) * N(H- VT * (1/2))
= 575 % EXP(- 0 * 0,119047619) * N(- 0,4502688281) - 600 *
* EXP(- 0* 0,119047619) * N(- 0,4502688281 - 0,25 *
*0,119047619 ~ (1/2))
o Q=575 * EXP(- 0 = 0,119047619) * 0,3262583 - 600
T WEXP(- 0+0,119047619) * 0,2957971

— 575 + EXP(0) * 0,3262583 - 600 * EXP(0) * 0,2957971

=575 % 1 *0,3262583 - 600 * 1 * 0,2957971

= 575 * 0,3262583 - 600 * 0,2957971

= 187,5985225 - 177,47826

= 10,1202625

TakuMm ofbpasoM, B COOTBETCTBMM C MOIeJibio Biska 04
bpOUEpPCOR CHOpaBenJiMBas CTOMMOCTB KOJIJI-OILMOHa C
lLIeHOM MCIIOJIHEHUA 600, CPOKOM UCIIOJIHEHUA 15
ceHTab6psa 1991 roma, npm LeHe 60a30BOT'O MHCTPYMEHTA
Ha 1 aBrycta 1991 roma 575, mnpu BOJIA-TUIILHOCTU
25%, ¢ yueroMm 252-mHeBHOTO TOoma M R = 0 cocrTaBjigeT
10,1202625. HTepeCcHO OTMETUTH CBS3b MeXIoy
omuMoOHaMM ¥  ©Oa30BBIMM MHCTPYMEHTAaMU, MCIIOJIbL3Y S
BHILIEIIEPEUNCIIEHHEIE MOIIeJin LHeHoOOpa30BaHMUS . MBI
3HaeMm, uTo (0 gBJyIgseTCcsa HaMMEeHbIIEeM lLIeHOM OIILMOHAa, HO
BEPXHAS LIeHa — 2TO LIeHa cCaMoTo ©as30BOTO
MHCTPYMEHTA . Monmenm IEMOHCTPUPYT, UTo
TeopeTmueckKas crnpaBeninuBasd LIeHa OTILIMOHAa
npubmxaeTCcs K BEPXHEMY 3HAUYEHNID (cTomMMOCTU



0a30BOTO MHCTpyMeHTa U) nOpm pocTe JOOM MM BCeX
Tpex nepemMeHHBX T, R mam V 32TO O3HauvaeT, UYTO eCJu
MBI, HanpuMmep, yBeauuuM T (BpeMsa IO CpoOKa MUCTEUEeHUS
ONLMOHa) OO OeCKOHeuHO OO0OJIbIIOI'O 3BHaueHusd, ToIga

LeHa OIILIMOHA OynoeT paBHa LeHe 0asz30BOTO
VMHCTPYMEHTAa. B D3TOM CBA3M MBI MOXEM CKasaTb, U4TO
BCEe 6as0BEIE MHCTPYMEHTE] B IEeNCTBUTEIJIEHOCTU
SKBMBAJIEHTHE  OILIMOHAM  C beCcKOHeuHeM T. TaxkmMm

obpasouy, BCe CKasaHHoOe BEPHO He TOJIbKO OJ1d
OIILMOHOB, HO M 0Jjid 0a30BBEIX MHCTPYMEHTOB, Kak OyOTO
OHU SBJIAKTCS OILUMOHaMmM C OecCcKOHeuHeM T. Mooelsb
GOHOOBEIX OINLUMOHOB bBiska-lloyjsica M MOIEJIb OIILMOHOB
Ha bBOUYEpPCEHL Biaska [IOCTPOEHEL Ha onpeneJIe HHBIX
OONYIEHMAX . PaspabOoTuMKM 3STUX MOIeJIEM UCXOOMIIU U3

Tpex YTBepXIeHuM. HecMOoTpsa Ha HeIJOCTATKM DBTHUX
YTBEPXIOEHUY, NPEeNJIOXEHHBE MOIEeJIM BCe—-TaKM IOBOJIBHO
TOUYHEHI, M LeHB  OILMOHOB OyoyT CTPEMUTLCH K

3HAUEHMAM, IIOJIYyYEeHHBEIM M3 MoIeJieu. Illeppoe mu3 3TUX
YTBEPXIEHUM COCTOMT B TOM, UYTO OILUMOH HE MOXET
OBITH MCIIOJIHEH OO MCTEUEeHMS CpOoKa. OI9TO MOPUMBOIUT K
HEeOOOLIEHKEe OIIIMOHOB 4aMEPHUKAHCKOI'O THIa, KOTOPHE
MOTYT MCIOJIHATBCHA OO MCTEeUeHMusS CpoKa. BTopoe
YTBEPXIEHME IpennojiaraeT, UYTO Mbl 3HaeM OyOyllyio
BOJIATUJIBHOCTE 0a30BOT'O MHCTPYMEHTa, UM OHa OyImer
OCTaBaTbCsa IIOCTOSHHOM B TeUeHMe CpoKa »OeuCcTBUA

OINLMOHA . Ha caMoM  JeJie 5TO  He TakK (T.e.
BOJIATUIIBHOCTD UBMEHUTCS) . Kpome TOTO,
pacnpenesyieHue MB3MEeHEeHUM BOJIATUIJILHOCTH

JorapudMmMUecKy HOPMAaJIbHO, M 3Ty NpobjieMy MOIeJM He
VUMTHBAOT . Eole ONHO HONyleHMe MOIEJIM COCTOUT B
TOM, UYTO Oe3puckKoBas I[IPOLEHTHAs CTaBKa OCTaeTrcd
[IOCTOAHHOVM B TEeUeHMEe BpPEeMeHM NOeMCTBMUS OILUMOHa. OJTO
TakXkxe He ofbas3aTesbHO. Bojiee TOro, KpPaTKOCPOUYHEE
CTaBKM JOoTrapudMmMueCcKM HOPMaJIbHO pacHnpenejieHel. To

00CTOSTEJILCTRO, uTo, ueMm BHINIE KPaTKOCPOUHEIE
CTaBKU, TeM BHINIE OyoyT L& HEI OTILIMOHORB, U
YyTBEPXIEeHME OTHOCUTEJIBHO HEV3MEHHOCTU

KPaTKOCPOUHEIX CTaBOK MOXET I[IPMBECTM K elle OOoJiblueM
HEeIIOOLleHKe OILMOHA II0 OTHOWEHMI K OXMIaeMOM LieHe
(ero mnpaBUMIJIBHOMY apudMeTMYeCcKOMYy MaTeMaTUUdeCKOMY
OXMIOaHM©) . Elle OOHO yTBepxIeHMe (BO3MOXHO HamboJiee



BaxHoe) , KOTOpOEe MOXeT I[IPUMBECTM K  HEeIOOLEeHKe
CTOMMOCTM OILMOHa, PaAaCCUMTAHHOM C IIOMOUWBLI MOIEJM,
[I0O OTHOIWEHMI K IEeMCTBUTEJILHO OXMIaeMOM CTOMMOCTU,
cCoCcTOMT B  TOM, 4yTO  JIOTapU@MBI MBMEHEHMM  LIeHE
pacrnpenesanTCcHd HOPMaJIbHO. Ecnu OBl OTMLMOHEL
XapakKkTepmM30BaJIMCh HE UMCJIOM IHEW IO OaTel MCTEeUEeHUH
CpOKa, a 4YMCJIOM TMKOB BBEPX WMJIM BHM3 OO MCTEUEHUHd,
a lLeHa 3a OIMH pas MorJja Obl MBMEHATbCS TOJbBKO Ha 1
TMK M OH OBl OB CTATUCTUUYECKM HER3aBUCUMM OT
npensayumero THUKa, TO MBI MOIJIM OB  JONYCTUTHb
CylmeCTBOBaAHME HOPMAaJIbHOT'O pachnpenejyieHusa. B HameMm
cllydae Jiorapu@Mel WM3MEHEHMM LIE€HB HE MMEKnT TaKux
XapaKTEPUCTHUK . TeMm He MeHee TeopeTMUEeCKHUe
CrpaBelJIUMBHE LI€HH, IIOJIYyUEHHEE C IIOMOIIbI MOOeJien,
MCIIOJNIE3YITCSA IMNpobeccrmoHaJlaMM Ha pPeIHKe. Jlaxe eciu
HEKOTOPEHIE TPENOEPEH [IPUMEHSI0T Monoesiu, KOTOPHIE
OTJIMUATCA OT IIOKA3aHHHX 3IeChb, OOJIBIIMHCTBO M3 HUX
OanyT IIOXOXME TEeOopeTUMUeCKMe ClpaBelJIMBEE  LEHH.
Korma pealsibHBIE LE€HBH PACXOOATCS C TEOPEeTUUECKUMM OO
TaKOM  CTeIlleHN, UTO  CIHEeKYJISHTEL MOI'YT IIOJIYYUThH
npubeJIb, 1L€HBl HAauMHAKnT CHOBa CXOIMUTBCHS K Tak
Has3blBaEMOM «TEOPETMUECKONM CIpaBeOJIMBOM LieHe». ToT
bakT, UYTO MBI MOXEM CIPOI'-HO3MPOBATE C IOOCTATOUHOM
CTEeIeHbK TOYHOCTM, KaKoM OyIeT LieHa OILUMOHa IIpu
HaJlMuMY PAa3JIMUHBEIX BXOIOHBIX HOAHHBIX (BpeMd MCTEUYeHUHd,
HeHa ©0asz30BOI'O MHCTPYMEHTa MM T.IO.), I[I03BOJSEeT HAM
[IPOUBBECTM PacCueTh ONTUMAJIbHOTO f M ero noOOYHHX
[IPOOYKTOB 1o ONnuUMOHaM U CMellaHHBIM [IO3ULIMSAM .
YUurTaTesib  OOJIXEH  I[IOMHUTH, 4yTO BCE BTUM METOIEB
OCHOBAHEl Ha YTBEPXIEHMAX, KOTOPHE TOJIBKO UYTO OBUIU
U3JIOXEHHI .

Monenek 1meHOOOpaBOBaHMS E€BPOINEMCKMX OIMNIMOHOB IJIs
BCexX pacHnpegneiieHnn

Me1 MOXeM CO3IaTh COOCTBEHHYIO MOIOEJIb
LHeHOOOpa30BaHMS, JIMIIEHHYI KaKUX—JMOO NPEennoJIOXEeHUN
OTHOCUTEJIBLHO PaclpeneJieHusa M3MEeHEHUM L EeHH.

CHauajla HeOoOXOOMMO ONPeleJIMTh TEPMUH «KTeOpeTUUeCKU
CIpaBeJIUBHI», OTHOCAWMMCS K 1L€He OILUMOHOB. Mu
OyoeM TOBOPUTb, UTO OILUMOH CHOpaBedJMBO OllE€HEH,
eCJil apuMETHMUYECKOE MAaTEeMAaTUUYECKOE OXMIAHMEe [[eHEl



OMNIIMOH& K MOMEHTY MWCTEeUYEHMS, BEPAXEHHOE HA OCHOBE
ero TeKyleyw CTOMMOCTM, HEe [IPUMHMMAET BO BHMMAaHUE
BOBMOXHOI'O HAaMpPaBJIEHHOI'O IBMXEHMS I[€HB 6a30BOI0
MHCTPYMEHTA . CMEICJT  OIpeneJieHuS  TaKOB: «KakoBa
CTOMMOCTE IAHHOT'O OILMOHAa »OJIS MEeHS CeTrOOHS KakK »OJdg
[IOKYyIIaTeJIa OIILMOHOB»?

MaTeMaTHUyeckoe OXMIOaHME (apudmMeTHUECKOE)
onpegmesdeTrcd M3 ypabHeHusa (1.03):

N
(1.03) Marematudeckoe OXHIAHHE = 2 (p,*a),

i=1

TIe P; = BEPOATHOCTH BHMIPHIIA MM NIPOMUIPHIIA
[IOIEITKY 1 ;

a;= BHMI'PAHHASA WM NPOMUITPAHHAS CyMMa IIOIBITKM 1;

N =KOJIMUEeCTBO BOSBMOXHHEIX MCXOINOB (IIOIBITOK) .

MaTemMaTHUuyeCcKOe OXMIAaHMe IMIpencTaBJigeT CcoboM CyMMy
NPpOU3BENEeHUMN KaXIoIT'O BO3MOXHOT'O BHIMIT'PHILIA NI
IPOUTPHILIA u BEPOATHOCTHU B5TOTO BBV T PHIIA VNI
npourprua. Korma cyMMa BepodTHOCTeM p; ©Oojsbme 1,
ypaBHeHue 1.03 HeobxoomMMO pPas3deJIMTb Ha  CyMMYy
BEPOATHOCTEM Pj .

PaccMmoTpmM BCE OV CKPE THEIE M3MEHEHUS LIEHEI,
KOTOPBIE MMEKT BEPOATHOCTBL OCYIECTBJIEHUS, OOJBIIYI
WUIIn PaBHYIO 0,001 B TeueHue CpoKa IOeiCTBMA
KOHTpakTa, M IO HUM OINpelesMM apudMeTUudecKoe
MaTeMaTUUECKOe OXMIaHUE.

(5.10) C=Y.(*a)/ ).p,

roe C = cHnpaepemimBasgd C TeOPEeTUUECKOM TOUKU
3peHud CTOMMOCTB OILMOHA, VI apubpmMeTmyecKoe
MaTeMaTUUECKOEe OXUIaHUE;

P; = BEPOATHOCTbL LEHB 1 [0 MCTeUYeHUM CpPpOoKa
ONLMOHA;

a; = BHYTPEHHAS CTOMMOCTL  OILMOHA (o1 KOJI-—
OILMOHA: PBEHOUYHAA Ll€Ha MHCTPYMEHTa MMHYC LeHa

VICIIOJIHEHMA OIIIUVMOHAay,
IOJIA IIYyT—OIILMOHaAa-: I1eHa MWCIIOJIHEHMA MMHYC PBEIHOUHAHA



lIeHa MHCTPYMEHTA) , COOTBETCTBYIASA 0a30BOMY
MHCTPYMEHTY IIPM lieHe 1.

Jicmosib30BaHMe 2TOM MOIeNiM IoIpas’yMeBaeT, uTo,
HauMHas C TeKyleM ILeHe, Mbl OyIeM »OBUTaTbCS BBeEPX
no 1 TuUKY, CYMMUPYsS 3BHAUEHMsS KakK B UYUMCIUTEJIE, Tak
M B BHaMeHaTeJle OO TexX I0op, II0oKa BEePOSATHOCTL 1-0ou

ueHel (T.e. p.) He Oynmer wMeHbme 0,001 (BB MOXeTe
MCIIOJIL30BaTh MeHbllee UYMcJIOo, HO 4 cumrai, uro 0,001
BIIOJIHE IJOCTATOYHO) . 3aTeMmM, HauMHadgd CO SBHaueHMud,

KOTOpOe Ha 1 TMK HMXe TeKyleM LeHBE, Mbl OyIeMm
OBUTATbCHAd BHM3 IO 1 TUMKY, CYMMMPYS SHAUEHMI KaK B
yrcJamuTeJsie, TaK M B 3HaAMeHaTeJsle, II0Ka BEPOSTHOCTH
1-oM lLIeHH (T.e. P;) He ©Oymer wMenbme 0,001.
OTMeTbBTE, UYTO BEPOATHOCTM, KOTOPHE MBE MCIOJIbB3YEM,
ABJIATCA 1-XBOCTBIMM, T.€., E€CJIM BEPOSTHOCTbL OOJiblIe
yem 0,5, MBI BBUMTAeM 3TO 3BHaueHMe u3 1. VHTEepeCcHO
OTMETUTL, YTO BHAUEHUS BEPOATHOCTM P; MOXHO MEHATH
B 3aBUCUMOCTH oT TOTO, Kakoe pacnpenesyieHue
IPpUMEHSEeTCHa, U OHO He 0043aTejibHO IOOJIXKHO OBIThH
HOPMaJIbHEIM, TO €CTb IIOJIb30BATEJIb MOXET TIOJIYUUThH
TEOPETUUECKYID CIHPABEIJIMBYID LeHYy OILUMOHA »OJsa Jobor

bopMer pacnpemeneHua! Taxkum o00OpaszoM, BTa MOIOEJb
naeT BO3MOXHOCTE MCIIOJIE30BAaThH yCTOMUMBOE
paclrpenesieHue [TapeTo, L-pacrnpenesieHue,

pacnpenesieHme IlyaccoHa, COOCTBEHHOE peryjampyeMoe
pacnpenesieHre wmIM Jioboe gpyroe pacHnpenesieHme, C
KOTOPEIM, IIO HalleMy MHEHMI, COIJIACOBHBAETCH LieHa
[IpM OIpeleJIeHUM CIPpaBenJIMBOM CTOMMOCTM OIILMOHOB.

HeobxomnmmMoO M3MEHUTb MOILEeJIb TaKuM o0pasoM, UYTOOH
OHa BEIpaXxaJjia apmubmMeTuecKoe MaTeMaTUUeCKoe
OXMIOaHMe Ha »OaTy MCTedueHMAa Cpoka OIlLUMOHa Kak
CJIeOyIyn BEeJIMUMHY :

(5.11) C=(Q,(*a) *EXP(-R+T))/ Y.p,,

roe C = cHopaeemauBass C TeEOPEeTUMUECKOM TOUKU
3peHud CTOMMOCTHb OILIMOHA, NI TeKylee
3HaUYeHMEe apmudMe TMIeCKOTO MaTeMaTUUEeCKOT'O

OXVIOaHMA TIIPpM IOaHHOM 3SHAUYEHUU T;

P; = BEPOATHOCTbL 1LEHH 1 IO MCTEeUeHUM CPpOKa
OILIMOHA ;



ai =BHYTPEHHSS CTOMMOCTB OILMOHAa, COOTBETCTBYyIIAS
0a30BOMY MHCTPYMEHTY IIPU LieHe 1;

R = Tekyumasa O6e3pMcKOBAasS CTaBKa;

T = JOJIA rooa, OCTaBlIlaAdCH IO NCTedeHNAd CpPOKa
MCIIOJIHEHMA, BHPAXEHHAHA OEeCATUUYHOU ﬂpO@bIO.

YpaBHeHue (5.11) gaBiageTcsda MOIOEJIBIO LIEeHOOOPa30BaAHUA
OINLIMOHOB mIJIS BCeX pPaclpeneJleHUy U IaeT Tekyllee
3HaueHre apudMeTrMUyecKoTo MaTeMaTUMUeCKOTO OXMIaHMA

ONLMOHA Ha IaTy wucTedyeHus . OTMeTbTe, UTO MOIEeJb
MOXHO MCIIOJIb30BAaThb M 1OJG NOYyT-OILUMOHOB, WMMed B
BMIOY, YTO 3HAYEHMA a. IIPM KaxXIOM I[IPUPOCTEe LEeHH 1
OynyT IpyrmMmMu. Korma HeoOXoomMMO ydeCThb IOUBUIOSHIEH,
MCIIOJIb3yTE ypaBHEHUE (5.04) 1O5d KOPPEKTUPOBKU
TeKylleM LeHb 0a30BOT0 MHCTPYMeHTa. [Ipu onpenejieHuu
BEPOATHOCTM ILI€HH 1 Ha »OaTy MCTEeUeHMS MUCIOJIb3yUTe
MMEHHO 5Ty M3MEHEHHYI TeKyllyln LeHy. Jajee ciuenyer
IpMMEeP MCIOJIb30BaHMS ypabHeHuda (5.11). JonycTtuwM,
MBI OOHAPYXWUIIM, UTO MNIPUEMIIEMOM MOIEJIbID, OINMCHEBAKIEN
pacnpenesieHre JiorapmMdMoB M3MEHEeHMM LeHBE TOoBapa,
OMNMLMOHE Ha KOTOPBIM MB XOTMM KYIOIUTb, SBJISEeTCSH

pacnpeneyieHme CTboIeHTa’. s onpenesieHud
ONITMMAJIbHOT'O 4YMCJla CTeHneHer CBOOOOE pachnpenejseHUsd
CThi0IEeHTa MBI MCIHOJb30BaJM TecT K-C wu npumam K
BEHIBONY, UYTO HauWJydllee 3HadyeHue paBHO L. JonycTtmmM,
MBI XOTHMM ONPEeleJIMTh CIPaBEIJIMBYK LIeHY KOJIJI-OILMOHAa
Ha 911104 (maTa mcTedeHud Cpoka onumoHa — 911220).
[leHa ©as30BOTO MHCTPYMEHTA paBHa 100, lIeHa
MCIIOJIHEHMA ONLUMOoHa Takxe pabHa 100. IIpennojoxmuM,
TomoBas BOJATUIIBHOCTE cocTabjsgeT 20%, ©OespuckoBas
craBka bL% wmu T1O0»m paBeH 260,8875 gHaM (MBI He
YUMTHIBAEM MpPas3IHUKM, KOTOPHE BHIIAJAKT Ha padouumn

neHb, Hanpumep JeHb BimaromapeHmsa B ClA). ajee
IOOITyCTVM, gyTo MMUHMVMAaJIb HBI TVK I10 STOMY
npenrojlaraeMoMy TOBaAPY paeeH 0,10. Vcrnionib3y 4

ypaBHeHusa (5.01), (5.02) m (5.07) 1nna nepeMeHHOMU
H, MBI Hamzmem, dYTO ClIOpaBeljuBas ILieHa paBHa 2,861
Kak IJg KOJIJI-OILMOHAa, TakK ¥ IJg IOYyT-OILMOHAa C
meHoy wmcnojsiHeHmusa 100. TaxuMm oOpasoM, BTU  LEHH
OTILIMMIOHOB ABJISIOTCH CrpaBe nJIVBLEMU LIeHaMM B
COOTBETCTBMM C MOIEJIbI TOBAPHHIX OILMOHOB Biska,



KOoTOpad IOonyCcKaerT JoTapudMmMue CcKu HOpPMaJiIbHOE

pacnpenesiedre uLUeH. Ecam Mel @ OyOeM MCIOJb30BAaTH
ypaBHeHUE (5.11), TO IOOJIXHEL CHauaja pacCuuMTaTh
3HauUeHMVd pg. VX MOXHO IIOJIYUMTL M3 (QparMeHTa
[IPOT'PaMMEL, HalMCaHHOM Ha A3EIKE Benicuk "
IpenCTaBJIEHHOM B I[IPUJIOXeHUM B. OrmMeTbTE, UTo
HeOoDOXOOMMO 3HATh CTaHOaApPTHOE 3HaA4YeHue, T.E.

[IEPEMEHHYK Z, W UMCJO CTelNeHeym CcBOOOOr, T.e.
rnnepeMeHHylw DEGEFDM. Ilpexne uyeM MbBl OOpaTMMCH K 3TOMU
nporpamMmMme, npeobpas3syeM  LeHY 1 B CTaHIOapTHOE
3HauYeHMe [0 clienymoiuen dopMyie:

(5.12) Z = In(i / Texyiniasa neHa 6asosoro uHcTpymeHTa) / (V * T © 0,5),

e 1 = LeHa, COOTBETCTBYyIASA TeKyleMy
COCTOSHMIO Ipollecca CYMMUPOBAHUS;

V = romoBad BOJIATUJIBHOCTE, BEIPAXE€HHaA4d CTaHIOaPTHBIM
OTKJIOHEHMEM,
T = JOJIA rogoa, OCTaBlIlaAdCH IO NCredueHmd CpPOKa

MCIIOJIHEHMSA, BHPAXEHHAas OeCATUUHOM OpoObl;

In() = OyHKUMA HaATypaJbHOTO Jiorapudma.

YpaBHeHUE (5.12), HamomcaHHOe Ha BENCHKe, 6ymer
BEITJISAOETH CJlenyolyM oOpasoM:

Z=LOG(/U)/(V *T" 0,5)

[lepemMenHas U nOpencrapjdgeT CcoOOM  TEeKyIyKn LeHY
0as30BOTO MHCTPYMeHTa (C ydeToM IOMBUIAEHIOOB, E€CJU
5TO HeoOXomomMmo) . BepodATHOCTE nOJid paclpenesyieHus
CTerIOOEeHTa, HageHHasd C  [IOMOUWBI  HOPOTPaMMEL U3
npuiioxeHmus B, daBigercsa 2-xBocToM. HaM Hazno crOeyarTh
ee 1-XBOCTOM U BHPA3UTb KAaK BEPOSATHOCTbH OTKJIOHEHUSHA
OT TekKyumey LeHH (TO ecTb orpaHuuuTh ee 0 m 0,5).
STO MOXHO CHeJjlaThb C I[IOMOIWBI IOBYX CTPOK Ha BEJICUKe :

CF=1-((1-CF)/2)

IF CF >0,5then CF=1-CF

TakuM oOpaszsoMm, nJjusa 5 cTeneHey CBOOOHBl ClIpaBenjiMBasd
IleHa KOJIJI-OINLUMOHAa paBHa 3,842, a cropaBenjuBas lleHa
NyT-OINLUMOHa PaBHaA 2,562. OTM BEJMUUMHBE OTJIMUAKTCSH
oT 3HAUEHWUN, [TOJIYUYEHHEBIX C [TOMOIIB IO BoJiee



TPAOULMOHHEIX MoneJjier. I[IpuumMH 3IeCb HECKOJIBKO.
Bo-niepBrIX, ©OO0OJIee TOJICTHE XBOCTHE paclIpenesyieHud
CrpiogeHTa C 5 cTerneHaMm CcBoOOmel manyT bHoJee

BEICOKYIO CIIpaBenJIMBYI CTOMMOCTE KOJIJI-OINLMOHA .
BooOue, uweM TOJIE XBOCTE paclpenejieHuda, TeM OoJble
[IoJIydyaeTcsa LeHa KOJIJI-OILMOHA . Ecnu OBL MEI

MCIIOJIb30BanIM 4 creneHy cBOOOIB, TO NOJYyUMIIM OB elle
OOJIBWYIO LIeHY KOJIJI-OIILMOHA .
CTOMMOCTE IIYT—OILMOHA ¥ CTOMMOCTL KOJIJI-OIILMOHA

SHAUMTEIJIBEHO oOTJIMYaKnTCH, B TO BOEMA Kak B
TPaIVMIIVMMOHHEIX MOIEJIAX CTOMMOCTLB IIYyT—OIILVMOHAa WM KOJIJI-
OIILIMOHAa OKBMBAJIEHTHA. STOT MOMEHT Tpe6yeT

HEKOTOPOTO IMOSCHEHUA.

CrnpaBelJIMBYK CTOMMOCTBL [IYyT-OILMOHA MOXHO HaAUTHU
M3 LEeHB KOJIJI-OILUMOHA C TOM Xe 1LIeHOM MCIIOJIHEHMS U
OaTOM MCTedeHUd (MM HaobopoT) 1o dopMmyJie MIyT—KOJLJI
napmreTa:

(5.13) P=C+(E-U)*EXP(-R*T),

roe P = chnpaepennmepad LieHa IIYyT-OILMOHA;

C = cHhopaBemjiMpad lieHa KOJUJI-OIILMOHA;

E = ueHa MCIOJIHEHUI;

U = Tekyumad LeHa 0as30BOI'O MHCTPYMEHTA;

R = Oeszpmuckorasa CTapBKa;

T = pojd T1TOoma, OCTaBladcd OO MCTEeUeHMd CpokKa

VCIIOJIHEHMA, BBIPAXEeHHAd OEeCATUMUYHOM IOPOOBI0.

Korma paBeHcTBO (5.13) He BLHIIOJIHAETCSH, I[IOABJIAETCHA
BO3MOXHOCTBb apburpaxa. M3 (5.13) MBI BMIOMM, UTO
LIeHHI, [IOJIyUEeHHEIe us TPaOMLIMOHHEBIX MonOeJsien,
SKBMBAJIeHTHE, kKoTrma E - U = 0.

IaBanTe 3BaMeHMM IHepeMeHHyK U B ypaBHeHum (5.13)
oOXMIOaeMoy LeHOM 0a30BOTO0 MHCTPYMEHTa Ha »OaTy
UCTEUEeHUS Cpoka OMLMOHA . OxmnmaemMas CTOMMOCTb
0as30BOTO MHCTPYMEeHTa MOXeT  OBITh ornpenejyieHa C
noMoupein ypaBHeHua (5.10) ¢ yyeToM TOTO, UTO B BTOM
cJlydyae a. OPpOCTO pPaBHO 1. B Hamem npmumepe ¢ DEGFDM
= 5 oxXmmaemMasd CTOMMOCTB 0as30BOI'O MHCTPYMEHTA pPaBHA
101,288467. 39T0 OpPOMUCXOOIUT MIOTOMY, UYTO MMHMMAJIbHAA
LIeHa MHCTPYMEHTA paepHa 0, B TO BpeMs Kak
OTPaHMUEHMd ILeHBl CBEepPpXY He CylecTByeT. [IBUXeHUe



nenel co 100 mo 50 Tak xe BEPOATHO, KakK UM IOBWXEHUE
co 100 mo 200. CrnemomaTejylbHO, CTOMMOCTL KOJLJI-
ONLMOHOB OyIeT BHIE, uYeM CTOMMOCTL IIYyT-OIILMOHORB.
HeyouBMTEJIBHO, UYTO OXMIaeMas CTOMMOCTL ©0az0BOTO
MHCTPYMEHTA Ha »OaTy MCTedYeHMd IOOJDKHa OBTb OOoJiblle,

yeM ero TekKyllad LieHa, — D3TO BIIOJIHE cCcoIJlacyeTcd C
IpenrnojioxeHueM o060 MHQIISLUUN. Korma B ypaBHEHUU
(5.13) MBI 3aMEeHMM  3BHaueHUue U (Tekylyn  LEeHY
0az30BOTO MHCTPYMEHTA) Ha 3HaAUEHUE OXMIaeMon

CTOMMOCTNM Ha IOaTy MCTedeHMA, MBI CMOXeEM PaCCUdMTaTb
ClipaBeJIMBYKK CTOVMMOCTE IIYT—OIIIOMOHA :

p = 3,842 + (100 - 101,288467) * EXP(-0,05 ~*
33/260,8875) = 3,842+-1,288467 *EXP (-
0,000324565186) = 3,842 + -1,288467 * 0,9936954

= 3,842 + 1,280343731 =2,561656269

5T0 3HAUYEHUE corJjlacyeTcs cCo CTOMMOCTBI  IIYyT-—
OINLMOHA, IIOJIYydeHHOM M3 ypaBHeHMda (5.11).

OcTaeTcda onHa NnpobJjeMa: €e€CJM OYT—-OINLUMOHB U KOJIJI—
OIILMOHEL C OIHOM LIeHOM MCIIOJIHEHM S 178 CPOKOM
MCTEUEeHMS OlLleHEeHE COIJIaCHO ypaBHeHuio (5.11), Torma
CylleCTBYyeT BO3MOXHOCTBb apburpaxa. Ha camom gmese LJ
B (5.13) ABJISEeTCH TeKylen LIEHOM ©a30BOIO
MHCTPYMEHTA, a He OXuIaeMblM 3SHadeHueM 0a30BOT0
MHCTPYMEHTA Ha IaTy ucTedeHus. IpyT'uMM CJIOBaMu,
ecau Tekymasa LeHa paBHa 100 m 1exabpbCKUM KOJIJI-
OINLIMOH C 1LIeHOM MCIIOJIHEeHUSHI, paruom 100, CTOUT
3,842, a nOyT-ONUMOH C LI€HOM MCIOJIHEHMS, PaBHOM
100, crmomTr 2,561656269, TO cCymecTByeT BO3MOXHOCTL
apbutrpaxa, ucxoma mus (5.13).

OTCcyTCTBME IapUTeTa «IIYyT-KOJIJI» I[IPM HaJIMUMM HallxX
3aHOBO IIOJIYUEHHEIX LIeH OILMOHOB MIpernojaraeT, UYTo
BMECTO IIOKYIIKM KOJIJI-OILMOHa 23a 3,842 HaM cJenyer
OTKPHITE DKBUBAJIEHTHYIO IO3ULMID, KYIMUB IIYyT-OIMILMOH 3a
2,562 1 0a30BHM MHCTPYMEHT.

[lpobnemMa pemwmMTCcsa, €CIM MBI CHaudaJla pacCCuMTaeM
OXMIOaeMyIo CTOMMOCTB ©asz0BOTO MHCTPYMEHTA 1o
ypaBHeHuo (5.10) ¢ yueToM TOT'O, UTO a; IIPOCTO

paBHO 1 (B HameMm npumepe ¢ DEGFDM = 5 oxmmaeMasd



CTOMMOCTBE ©0as0BOI'O MHCTpPpyMeHTa paBHa 101,288467),
M BHUTEM TeKylyln ILeHy ©0a30BOIO MHCTPYMEHTa U3
noJiyueHHoOTo 3HauveHusa: 101,288467 - 100= 1,288467.
Ternepb, €CJIM MBI BBUTEM DHSTO 3HaAUYEeHME U3 KaxXIoTro
3HaQUeHMd a., T.e. BHYTPeHHeu cTtommMmocTu m3 (5.11),
VM OpuMeM JIoObele  [NOJyudMBHIMECS  3HadeHmusa MeHee 0

PaBHEIMU 0, TOT Oa YypaBHEHME (5.11) oacT HaMm
TeopeTUdeCKue 3HAUEeHusd, KOTOPEIE cCoIJlacynTCcsd C
(5.13) . TaxmM obpasoM, apubmMeTmMyecKoe

MaTeMaTUUECKOEe OXMIaHme T1O0 0a30BOMY MHCTPYMEHTY
3aMEHUT TeKyllyln lLleHy 0as30BOT'O MHCTPYMEeHTa. B Halmewm
npuMepe (pacnpenejneHme CTboIeHTa C 5 CTeneHaMu
CBOOOIRI) MBI IIOJIYUMM CTOMMOCTE IIYyT—OIILMOHA U KOJIJI—
ONnLMOHa C ueHoum wucnojaHenus 100, paBHyo 3,218.
TakuM oOpasoM, Hall OTBET COIJlaCyeTCsa C YPaBHEHUEM
(5.13), M BO3BMOXHOCTH apdbuUTpaxa Mexnoy D3TUMU IBYMS
ONMUMOHAMM U UX Oa30BBIMM MHCTPYMEHTaMM OTCYTCTBYET.

Koroa MBI MCIIOJIb3yEeM pacrnpenesyieHue, KOTOpOoe
OCHOBAHO Ha 3HAUEHUAX apubdMe TMUeCKOT O
MaTEMATUUECKOTO OXMIaHMsa ©0as30BOT'O MHCTPYMEHTA Ha
oaTy CTeUeHusd 17 3HaUeHMe DTOTO OXMIOaHMSA
OTJIMUaeTCsd OT TeKyluem CTOVMMOCTU 0asz30BOTO
VMHCTPYMEHTA, Mbl IJOJDKHEL BEUECTB PABHOCTH (OXMIOaHUE
- Tekylasas CTOMMOCTD) 3 BHYTPEHHEM CTOUMMOCTU

ONLIMOHA ¥ I[PUPABHATE HYJIO 3HAYEHMA MEHblle HYyJd.
TakuMm  oOpasouM, nJjiga  Jiobor QOopMBl  pacrnpenesieHud
ypaBHeHUE (5.11) oaetT HaM apupMe THMYeCKOe
MaTeMaTUUeCKOEe OXUIAaHMe OIIMOHA Ha IJaTy MWCTeueHMus,
npy  yCJOBUM, UTO apmuPMeETHMUECKOE MaTeMaTHUdeCKoe
oxmumaHme 1o 6as30BOMY MHCTPYMEHTY PABHO €I'0 TEeKYIEU
[feHe (TO eCcThb HamnpaBJIEHHOE IOBMXEHMEe ILeHH 0a30BOTO
VMHCTPYMEHTA He InpenrnojiaraeTcd) .

OnmMHOUYHASTI OJIMHHASI [IOBUILIMSI IIO OIILMOHY M OITHMMAaJIBHOEe
£

PaccMOTpMM OOBIUHYK [OKYINKY KOJIJI-OMNLMOHAa. BMeCcTO
TOT'O UTOORI IJ1d HaXOXIOEeHMA OIITMMAJIbLHOT'O f
MCIIOJIb30BATh IOJIHYKD MCTOPMI CHOEJIOK IIO OILMOHAaM
IaHHOWM PBIHOUHOM CUCTEMEHL, MEI paccMoOTPUM BCE
BO3MOXHBEIE WM3MEHEHMS ILIeHEl OaHHOTO OIllLMOHAa 3a BpeMA
ero CyuwecTBOBAHMA WM B3BECUMM KaXIBM pPel3yJjbTarT



BEPOATHOCTBIO €TI0 OCYUWECTBJIEHMA. IOTOT B3BEUEHHBIU 10
BEPOATHOCTAM pesyJjbLTaT aBJjideTrcd HPR,
COOTBETCTBYIIOUMM LeHe [IOKYTIKM OTILIMOHA . MbI
PacCMOTPMM BECh CIIEKTP PpesyJibTaToB (T.e. cpelnHee
reoMeTpruUecKoe) IOJid KaXIOoI'o BHaueHud f »m  TakuMm
obpas30M HaumIgeM OITHMMAJIbHOEe 3HadeHMe. [louTu BO BCEeX
MOOEJIAX LeHooOpa30BaHMUA OTILIMOHOB BB O OHBIMM
[IepeEMEHHEIMA, VIME IIVMIN HauboJiblee BJIMSHUE Ha
TEOPETUMUECKYK LI€HY OILMOHa, M4ABJAKTCA: (a) BpeMmd,
ocTamlieecHd bife) MCTEeUeHUd CPpOKa, (0) LeHa
MCIIOJIHEHMA, (B) ULeHa 606as30BOT'O MHCTPyMeHTa u (I)
BOJIATUJIBHOCTBL . HekOTOpEIE MOIENIM MOI'YT MMETbH U
OpyIrMe BBOIHBEIE  HOAaHHBEE, HO MIMEHHO BTM UYeTHpEe
IepeMeHHele 0OoJiblle BCETO BJIMAKT Ha TeOopeTudecKoe

3Ha4YeHUeE. I3 »5TMX  [OEepeMeHHEX »OBe —  BpeMHd,
OoCTaplleecd OO MCTEeUYeHMHa Cpoka, M ILieHa ©0a30BOIo
MHCTPYMEHTa — II€epeMeHHBEe BeJIMUMHE. BOJaTUIIBHOCTD

TOXE MOXEeT M3MEHATbLCS, OIHAKO penokKko B TOM Xe
CTEeIeHM, UTO IlieHa 0a30BOTO0 MHCTPYMEHTA MM BpEeMS
IO MCTeUueHMda CpoKa. lleHa MCIOJIHEHMA He M3MeHSeTCHd.
C IIOMOWBK Halley MOIeJIM MOXHO HaWTU TEeOpeTUUEeCKY
LeHY IJId BCeX SBHaueHMM LeH 0as30BOI'0 MHCTPYMEHTa U
BpPEMEHM, OCTaBUWIETOCA OO MCTeueHusa Cpoka. Takxkum
obpasoM, HPR @mya onumoHa 4gBjdgeTrcda  OQyHKUMEN He
TOJIBKO LeHH ©0a30BOTO0 MHCTPYMEHTa, HO U OYHKUMEN
BPEMEHM, OCTaBUEIOCHd OO OaThl MCTEUeHMS OIILMOHA :

(5.14) HPR(TL U) =1 +f+ (AT, U-Y)/S-1) " P(T V),

roe f = TecTUpyemMoOe 3HadueHue I;

S = Tekylasa LieHa OILMOHAa;

Z(T, U - Y) = reopeTmueckKas IlLieHa OILMOHa, Korza
lleHa 0as30BOTO MHCTpPpyMeHTa paBHa U - Y, a

BpeMsd, OCTaBlleecd OO CpoOoKa MCTeUYeHMd, PaBHO
T. 3Ty LEeHYy MOXHO OINpelesyiMTb C IIOMOUBK JIIOOM
MOIOeNM LieHOODOpal30BaHMSA, KOTOPYK I[IOJIbB30BATEJb
[IOCUMTAaEeT MNOIOXOISIEN;

P(T, U) = 1-xpocTasda BEpPOATHOCTbL TOI'O, UTO Ill€Ha
0as30BOT'O MHCTPYMeHTa pakHa U, KoI'ma BpeMmHd,



oCcTaBlleecsd IO MCTEeUeHMusa CpokKa MCIOJIHEHUS,
parHo T. DTO 23HaUYeHMEe MOXHO OIpeleyiuTh U3
JII000M bOopPMEL pacrnpenesieHusd, KOTOPYIO
[I0JIb30BATEJIb [IOCUMTAEeT NOOXOOAlEN;

Y = pas3HOCTb MexIy apudMeTUuecKUM MaTeMaTuueCKUM
OXuInaHmuem 06asz0BOT'O MHCTPYMeHTa (COIJIaCHO YPaBHEHUMIO
(5.10)) m Texkymem L eHOM.

C nomowbil 3TOM  QOPMYJIBL MOXHO paccumTaTrh HPR
(B3BEUIEHHOE 10 BEPOATHOCTM pesyJjbTaTa) I[I0 CIOeJIKe C
OIILIMOHOM, IIpM YCJOBUM, UYTO uUepes BpeMa T LeHa
0a30BOTO MHCTpyMeHTa OyneT parHa U. B 1maHHOM
YPaBHEHUM TIepeMeHHasa T npencrTaBJgeT coboy  IOOJIo
roma (BEHPAXEHHYK IeCATUYHOM »OpoObK), OCTABUYKCS IO
MCTEUEeHMS CPpOKa ONIMOHa. I[Io®TOMYy Ha IOaTy MCTEUEeHUS

T = 0. Ecam OO MCTedeHMd Cpoka OcCTaeTcd OIMH IOon,
7o T = 1. IlepemenHHasa Z(T, U - Y) 3aBUCUT OT MOLEJU
LHeHoOOpa30oBaHmud, KOTOPYIO BEL MCIIOJIb3yeTe.
EovHCcTBEHHAd rTepeMeHHasd, KOTOPYIO BaM Hano
paccuurars, — »TO0 P(T, U), T.e. BEpPOATHOCTbL TOTO,
yTO Oa30BHM MHCTPYMEHT OynmeT paBeH U OpM 3adaHHOM
T (Tr.e. BpPEeMeHM, OCTaBlUleMCHd OO KOHLa »OeNCTBUA
ONLIMOHa) . Ecam wucCnojabr30BaAThH MOIesib DBiaska-lloyJca

MJin MOIOIeJIb TOBAPHEIX OIILMOHOB BHSKa, TO MOXHO
paccumurTaTre P (T, U) caenymoumM oOpa30M:

ecqim U < munm = O:

(5.15)  P(T, U)=N((In(U /Q)) / (V= (L " (1/2)))),

ecamum U > Q:

(3.156)  P(T, U)=1-N((In(U/Q))/(V*(L" (1/2)))),
roe U = paccmMmMaTpuBaeMad LieHa;
Q = Tekymwad LeHa 0a30BOT'O MHCTPYMEHTA;

V= 1omoBas BOJATUJIBLHOCTbL 0Oasz30BOIO MHCTPYMEHTA,

E=noJssa rona, BBIPAXEHHAa A IeCATUYHON npobbio,
npouwenuas C TexX II0p, KOI'ga OIUMOH OBl NPpUOOpeTeH;

N() = oyHKUMA HOPMAJIbLHOI'O paclpenejieHusa (ypabBHeEHUE
(3.21));



In() = QyHKUMA HATypPaJIbHOTO JioTrapudmMma.

B wmTOTre MBI NOJIYUMM B3BeElIEeHHOEe II10 BepoaTHocTm HPR
oJI19 KaxXIJoro mMcxoa. BO3BMOXeH MMPOKMM IOManasOH
pPes3yJIbTaTOB, HO, K COXaJIeHMI, 5STU Pel3yJIbTaTh He
HelpepsBHEL. HanpuMmep, BpeMsa IO MCTEeUeHMSI CpoKa He
3adaeTCd HeINpepeBHOM QyHKUMeM. O MCTedeHMus CpoKa
BCeIrma OCTaeTcd LeJjioe UMCJIO; TO Xe& BEPHO U OJd
LIeHEl 0a30BOI'O MHCTpPyMeHTa. EciamM LieHa akxkuuMmM paBHa,
HanpmuMmep, 35, a MMHMMAJIbHOE M3MEHEHMEe ILEeHB PaBHO
1/8, To wMexny 30 m 40 Haxomurca 81 BO3MOXHOE
3HauUeHMe. 3Had BpeMda, UYepes KOTOpoe ME cobupaeMcsd
IponaThb OILMOH, MOXHO pPacCCuUMTaThb B3BEUEHHEE 10
BepoATHOCTM HPR 1nyiga BCcex BOS3MOXHEIX LIEH Ha 3TOT
PBIHOUHEIV IIeHb . B HOPMAaJIbHOM pacrnpenesieHnm
BepodaTHoCcTM 99,73% BCex pel’yJIbTAaTOB [IONamaknT B
MHTEPBAaJl TPpexX CTAaHIOAPTHEX OTKJIOHEHUM OT CPpenHeTo,
KOTOpOEe B HalleM cJjiydyae 4gBJISeTCd TeKylleM LeHOU

0az30BOTO VHCTPYMEHTA . [TosTOMY HaM HeOoOXOOMMO
paccumTaTs HPR 1nyma onpenejyieHHOT'O PEHOYHOIT'O IOHA U
KaxIoom OVICKPETHOM lLIeHBI MEeXOy - 3 n + 3

CTaHIOAPTHBEIMM OTKJIOHEeHMAMM. MOXHO MCIOJIb30BaThL 4,
5, 6 wmim OoJiblle CTAaHIAPTHBIX OTKJIOHEHMM, HO OTBET
OT BTOI'O0 He CTaHeT 3HAuUMTEeJIbHO TOYHee. He crienyert
TaKxXe COKpallaTh LIEHOBOE OKHO bife) 2 I 1
CTAaHOAPTHOTI'O OTKJIOHEHUSA . Bribop 3 CTaHIOAPTHBK
OTKJIOHEHMIV, KOHEUHO, He H4BJIgeTCHd TBEepObM I[IPaBMIIOM,
HO B OOJIBIIMHCTBE CJlydaeB OHO IIpueMJeMo. Ecam M
MCIIOJIb3yeM MozmeJsib Biska-lloysica miayM MOIEJIb OIILMOHOB
Ha  Obwouepce Biska, TO  MOXHO  y3HATh, KaKOMY
M3MEHEHUIO L€ HEL 6a30BOTO MHCTPYMEHTA U
COOTBETCTByeT 1 CTaHOapTHOE OTKJIOHEHME:

(5.16)  CrannaptHoe otkioneHne = U = EXP(V * (T * (1/2))),

TIe U = Tekymasa lieHa 0a30BOTO0 MHCTPYMEHTA;
V = romoBas BOJIATUJIBHOCTbL 0Oa30BOTO MHCTPYMEHTA;
T = npoyg T1T0I&a, BEHIPAXEHHasa JOeCATUMUHOM IOpobbio,

npouwenuas C TexX IOop. KOI'ga OIUMOH OBl NPpUOOpEeTeH;

EXP () = »kKCHnoHeHUMaJIbHasg QYyHKLMUS.
OrmMeTwrTE, JqTOo CTaHIOapTHOE OTKJIOHEHUE ABJIAEeTCH



byHKLMEN BpeMeHM, IIpolenuero C MOMEHTa OTKPHETUSA
[IO3ULUNA .

g ToukM, KOoTOopad Ha X CTAHOAPTHBEX OTKJIOHEHUUN
BHIIIE TEKYIIEM LEeHB 0a30BOT'O MHCTPYMEHTA, IIOJIydaeM:

(5.17a) +X crannapraeix otkioHeHu = U * EXP(X * (V* T ~ (1/2))

Ioia  TOuUukKM, KOTOpasd Ha X CTAaHIOAPTHBEIX OTKJIOHEHUN
HIVKE TeKylleM LeHBl 0a30BOT'O MHCTPYMEHTAa, II0JIydaeM:

(5.176) -X cra"gapTHeIX oTkiIoHeHmH = U * EXP(-X * (V* T * (1/2))),

e U =rekymasa LeHa 0a30BOT0O MHCTPYMEHTAa;

V =romorasd BOJIATUIIBHOCTbL ©Oa30BOI'O MHCTPYMEHTAa,

T =pgoma rozma, BEHIPAXEHHada  OEeCATMYHOM  OpoOB,
npoumenumasd C Tex I[I0p, KOoT'ma ONLUMOH OBl NPpMODpeTeH;

EXPQ = »BKCIOHeHLMaJIbHASg QYHKLUSA;

X =UmcJio CTAaHIOAPTHEIX OTKJIOHEHUM OT cpengHero, nOJid
KOTOPEIX BH XO TVTEe OoIllpeneJimTb BEPOATHOCTU.

Hanee cjenyer ONMCaHMe NpoL ey PLl rnoucka
ONTMMaJIbHOTO f @OJId9 ODaHHOTO ONLMOHA.

llar 1. PemmTe, 3BakKpoeTe JIM BH I[MO3ULMIO 10 OILMOHY B
KaKOM—TO KOHKPETHBM IeHb. EcCam HeT, Tor'ga B
OaJIbHEMIIMX pacyeTax MCIOJb3YyUTe IOaTy MCTEeUYeHUHA
CpOKa OILMOHA.

llar 2. Onpenenure, CKOJIbKO  IOHEeW BH OymeTe
yIOepXMBaTh I[IO3MLUMIO. 3aTeM IOIpeobpal3yuTre 5TO
YMCJIO OHEeM B IJOOJIO I'0Ha, BHPAXEHHYI OeCATUUHOM
OPOOBI0.

Mar 3. Inaga »HA M3 Wara 1 paccuuTamTe TOUKM,
KOTOpPBIE HaxXomaTcda Mexny +3 m -3 CTaHOapTHBEMU
OTKIJIOHEHVAMN .

llar 4. I[IpeobOpalyuTe IOualas3OHBEl LeH M3 mara 3 B
IOVICKPETHBIE 3HAUYEHN)d . IpyrmMmm cJIOBaMM,
MCIOJIb3Yd IIpMpalleHMsa IO 1 TUMKYy, OIpelesiiTe BCe
BO3MOXHBIE  LI€HBl IOMalas3oHa, BKJIIOUAsa  KpalHue

3HAUEeHMud.
Mlar 5. Jliig Kaxzooro M3  IIOJIYUEHHBIX PEe3YJIbTATOB
paccuuranre 2z2(T, U - Y) wm P(T, U), TO ecCcTb

paccumMTarTe «TEeOopeTMUecKyl I1ieHy  OIlMOHa, a



TaKXe BEPOSATHOCTL TOI'O, UYTO OAa30BBIM MHCTPYMEHT
K paccMaTpMBaeMEIM naTaMm byneT paBeH
OIpeleJyIeHHOM LieHe.

llar 6. Ilocjsle TOTO, KakK BB BHIIOJHUTe mar 5, y Bac
OyOoyT BCe BXOIHEIE IIaHHEIE, HeOOXOIOMMEIE @IJId pacueTa
B3BEUEHHOTO 10 BepoATHOCTM HPR.
(5.14) HPR(T, U)=(1 +fx(Z(L U-Y)/S- 1)) " (T, U),

roe f = TecTupyeMoOe 3HadeHue I;

S = Tekylasa LieHa OILMOHAa;

Z(T, U - Y) = TeopeTmyeckKas IlieHa OILUMOHa, Korza
LeHa 06a30BOI'O MHCTpyMeHTa pasHa U - Y, a
BpeMsd, OCTaBlleeCcd OO CpokKa MCTeUYeHMHd, PaBHO
T. OTy LeHy MOXHO OIpenOeJsiMTb C I[IOMOIIBLI
hasielele)i MOIIeJin LLeHOOOpa30BaHus, KOTOPYIO

[IOJIb30BATEJIL [IOCUMTAaEeT [NOIOXOIJlelN;

P(T, U) = 1-xpocTasda BEpPOATHOCTbL TOI'O, UTO ILi€Ha
0as30BOTO MHCTPyMeHTa paBHa U, kKoI'ma BpewMmHd,
oCTaplleecd OO MCTEeUeHMd CpOoKa MCIOJHEeHMud,
paBHO T. OTO 3HaAUEeHMME MOXHO OlpenesjinuTb U3
JII0OOM bOPMEL pacrnpenesyieHnd, KOTOPYIO
[IOJIb30BATEJIb [IOCUMTAET IIOOXOIAUEN;

Y = pal3HOCTh MexXny apudMeTUuecKMM MaTeMaTUudeCKUM
OXMIaHMEM ©a30BOTO MHCTPYMEHTA (cormyacHO
ypaBHeHuo (5.10)) m Tekymey LeHOM.

HeobxommMo  OTMETUTH, uTO QopMa paclrnpenesieHud,
ucnogbpsyemoro nuga P(T, U), He ob6g3aTesyibHO IOJIXKHAa
OBITH TaKOM Xe, KakK ¥ B MOIeJM LeHOOOpas30BaHUA,
IPUMEHSEMOM IJId onpenejyieHmda 3HadeHum Z (T, U - Y).
HanmpuMmep, BB MCIHOJIB3yeTe MOIOeJib (QOHIOOBEIX OILMOHOB
Baska-llloysica njda onpenejieHmda 3HavyeHum 2 (T, U - Y).
STa MOIeJsib IpefrnojlaraeT JIoTrapudMMUeCKM HOpMaJibHOE
pacrnpenejyieHue 3MEHEHUN LIEHHI, OIOHAaKO oJ1s
omnpeneyieHuda cooTBeTcTBypmero P(T, U) BEI MOXeTe
MCIIOJIb30BaATh OPYyI'yI GOpMy paclpelesieHUS .

Mlar /. Teneppb MBI MOXEM HadaThk IIOMCK ONTMMAJILHOTO f
C TIIOMOUbI MeToma uTepaumuu, rnepebupad BCE
BOBMOXHEIEe RHaueHmda f mexny O m 1, mMIM C IIOMOULIO



MeTona [IapaboJIMUeCKOM MHTEPIONAUur, WinM JiodoTro
OpyToro OOHOMEPHOT'O aJropmTMa [IoMCKa.
[loncraBiiaa TecTupyeMbele 3HaueHuda f B HPR (y Bac
yXxe ecThb HPR oJid KaxIoro nus3 BO3MOXHBIX
npMpameHmuy L eHB Mexny + 3 M - 3 CTaHIapPTHBEMU
OTKJIOHEHMAMM Ha  IOAaTy MUCTEUEeHUd Cpoka Wi
YKaszsaHHYy OaTy BEXOIA), BEH MOXETEe HAUTU CpelHee
TeoMeTpUuUeCcKoe oJis IIaHHOTO TECTUPYEMOT'O
3HaueHuda f. JJyid 5TOr0 Hano [NepeMHOXuUTb BCce HPR,
Y IIOJIYUEHHOE TIIpOoM3BEeIeHMe BO3BECTM B CTEIIEHb
€OVHMILIBI, OEJIEHHOM Ha CyMMa BEPOSTHOCTENM:

+38D +3SD

(5182 GET={ [] HPRTU)"(1/ X, PTLY),

U=-35D U=-35D
IO TOMY

+35D

186  GED={ [] a+r@mu-v/s-1) pauy

U=-35D

+38SD

“ (1/UZ P(T,U)),

=-35D

roe G(f, T) = cpemHee rTeoMeTpUuueckoe HPR gnmnsga
OIaHHOTO TeCTUPYEMOTIO 3HaueHusa f;

f = TecTupyeMOe 3HauveHue I;

S = Tekyumasa LieHa OILMOHAa;

z(T, U - Y) = meopeTHyeckasd ILieHa OIllLMOHa, KoIrna
eHa ©0as30BOI'O MHCTpyMeHTa paBHa U - Y, a
BpeMs, OCTaBlleecd IO CpokKa MCTEeUeHMSd, PaBHO
T. DS5Ty LEeHY MOXHO OINpelejMTb C [IOMOUBK
JII000M MOIIeJin LLeHOOOpa30BaHus, KOTOPYIO

[I0JIb30BATEJIL [IoCUMTaeT I[IOOXOIAUel;

P(T, U) = BepOdTHOCTbL TOT'O, 4YTO OAB0BEM MHCTPYMEHT
paeeHn U, KoOI'ma BpeMs, OCTaBlleeCd OO MCTEUEHUHA
CpOKa MCIOJIHEHMS, paBHO T. 3TO 3BHAUYEHME MOXHO
OIlpEeneInTh 1n3 Juoboy  QOpMEL  pacrnpenesyieHud,
KOTOPYI IMOJIb30BATEJIb INOCUMTAET MNOOXOIOSUEN;

Y = pal3HOCTh MexXny apudMeTruUyecKMM MaTeMaTudeCKMM
OXMIaHMEM ©a30BOTO MHCTPYMEHTA (cormyacHO
ypaBHeHuo (5.10)) m Tekymem 1L€HOM.

SHaueHMe f, KOTOopoe B pel33yJjibTaTe OacT HauboJbliee



CpelHee I'eoOMeTpuUeckoe, MABJISeTCH OITUMAaJIbHEM.

Mer MOXeM ONTMMM3MPOBATE [, omnpemesmMB ONTUMAJIbHYIO
narty BeIXOma. HpyruMmM CJjioBaMy, Mbl MOXEM HaWUTU
3HaUYEeHMe ONTUMaJIbHOTO f 154 I»DaHHOTO OILMOHa Ha
KaXIpll IeHb MexXDOy TeKyLMMM IHeM M IHEeM MWCTeUeHUd.
3anuumeM ONTMMAaJIbHEle f M CcpenHMe IeoMeTpUuUecKMe OJid
KaXIOoM yKasaHHOM HIaTel BexXOIa. Korma ME 3aBeplrM
5Ty IOpoLenypy, Mbel CMOXeM HaWTM Ty OaTy BHXOIa,
KOTOpas HOacT HaMBECLIEe CpelHee TeoMeTpuYecKoe.
TaxuM o00OpasoM, MBI [IOJIYUMM IOEHB, KOI'JAa IOJIXHBEl BEIUTU

"3 TO3ULIUU o ONLIMOHY nJis TOTO, YTOOH
MaTeMaTUUdeCKoe OXMIOaHUE OBLIIO HAMBBICIIMM (T.e.
cCpenmHee TeoMeTpuuyeckoe OBJIO HaMBHCHIKMM) . Me Takxe

y3HaeM, KaKoe OITUMMaJIbHOEe KOJIMUEeCTBO KOHTPAKTOB
cienyeTr KyIUTh.

Tenepb Yy HaAcC €eCTh MaTeMaTUUEeCKUM MeTo, C
TOMOIIBID KOTOPOT'O MOXHO BHXOIUTH M3 I[IO3ULUM 10
OMILMOHY UM  TIOKYIIaThb OMLMOH TIIPU  IOJIOXUTEJIEHOM
MaTeMaTUUECKOM OXMIOAHUM. ECHIM MBI BEMIEM M3 I103ULIUU
B IeHb, KOT'Ja CcpelIHee TeoMeTpuuecKoe MaKCUMMAJIbHO U
OHO Bosbue 1,0, TO cyienyer MIOKYIIaTh UMCJIIO
KOHTPakTOB, MCXOoIms W3 onrTuMalbHoTro f, KOTOpoe
COOTBETCTBYET HAMBEICHIEMY CPEeIHEMY IT'€OMETPUUECKOMY .
MaTemMaTmuueckoe oOXuIaHMe, O KOTOPOM MBI TOBOPUM, —

3TO I'€OMETPHMUYECKOE  OXMIOaHME. IJpyruMm  cJjioBamy,
cpenHee TeoMeTpruUecKoe (MMHYC 1,0) ABJISAETCHA
MaTeMaTUUECKMM OXMIOaHMeM, KOoI'la BBl PEeMHBECTHUPYyETE
[IPMOBLIIN (apudpmMeTHUEeCckOe [IOJIOXUTEJILHOE

MaTeMaTudecKoe OoxXuaaHume OyneT, KOHEUHO Xe, Bhle,
yeM IeoMeTpuryeckoe) .

[Iocsle TOI'O KakK BH HaMgeTe OITHUMMaJIbHOE f 1ons
IOaHHOT'O OILMOHAa, MOXHO IIpeobpasoBaTh I[IOJyUYEeHHOE
3HaUeHMre B  UMCJIO KOHTPAKTOB, KOTOpoe CcJenyerT
IOKYyIIaTh :

(5.19) K=INT(E/ (S/f)),

roe K = onrTmMasJbHOE UMCJIO OILMOHHEIX KOHTPAKTOB
IOJIA TIIOKYIIKIM;

f= sHaueHwme onTmMasabrHOTO I'(oT 0 mo 1);

S = Tekylasa LieHa OIILMOHAa;



E = obumm OajilaHC cuUeTa;
INT () = QyHKLUMS LI€JIOM YaCTU.

Hiia pacuera TWR cinenyeT 3HaATH, CKOJIBKO pas MH
xXoTenu OB BOCIPOMBBECTM BTy Xe CHOeJIKy B OyOyleM.
IpyrmMmM CJioBaMyM, €CJiM Halle CpelHee I'eOMeTpUuduecKoe
cocraradgeTr 1,001 m HeoOxommMo HauTu TWR, xoTOpOe
coorpeTCcTBYyeT sTOM Xe wmurpe 100 pas nompdanm, To TWR

oyoner 1,0017100 = 1,105115698. [loeTOMYy  MOXHO
oxmnaTb 3apaborka B 10,5115698%, ecam npoBecTu 3Ty
CIOeJIKYy 100 pas. dopmyiia nJ1s npeobpa30BaHUA

cpenHero TIreoMeTpuueckoro B TWR 3amaeTcda ypaBHEHMEM
(4.18) :

(4.18) TWR = CpenmHee reomMmeTpuueckoe ~ X,
roe TWR = OTHOCHUTEJILHHM KOHEUHHM KaluTall;
X = 4umMcJyo pa3, KOTOPOEe MH «IIOBTOPSIEM» 3TY UIPY.

MBI MOXeEM ONpenesiMTb M JpyI'ue TI[NOOOUYHEE TMIPOOYKTH,
HanpuMep, TeOoMeTpuUecKoe MaTeMaTUuuecKoe OXMIaHue
(CpenHee TreoMeTpUUecKOoe MMHYC 1). Eciam Mel BO3bMEM
HauOOJIbWMM BO3MOXHBIM INPOUTPHIL (CTOMMOCTB CaMOTIO
ONLIMOHA) , Ppal3dejMM €TI0 Ha OonTuMaJibHOe f M YyMHOXUM
Ha TI'eOMeTpMUYeCKOe MaTeMaTMUecKOoe  OXMIaHue, TO
[IOJIyUMM CPEeIHIKn I'€OMETPUUECKYI CHOEeJIKy. KakK BB yXe
3aMeTUJI, [OIPU MCIOJIB30BAHUM MeTOoHa OINTMMAaJiIbHOTO f
B TOPIOBJIE OILMOHAMM I[IOABJISETCH €lle OIOMH ITOOOUHEM
[IPOOYKT — OIITMMAaJIbHA A naTa BEIXOZA . MeL
paccMaTpMBaaM IIO3ULUMM IO ONUMOHaM IIPU OTCYTCTBUMU
HanpaBJIEHHOT'O IOBMXEHMS LIeHEl 0as30BOI'O MHCTPYMEHTA.
;1 yKaz3aHHOM HOaThl BEIXOIA TOUKM, CMeENeHHEIe Ha 3
CTaHOAPTHBIX OTKJIOHEHMSA BHIIE UM HMWXE, PaCCUUTHBATCH
M3 TeKylley LeHB, TaKyuM o0pa30M, MBI HMUETO HE 3BHAaeM
O OynylleM HallpaBJIEHUM LeHbl 0as30BOI'O MHCTPYMEeHTa. B
COOTBETCTBUU C MaTeMaTUude CKMMU MO LEeJIAMU
LLeHOODOpa30BaHUA MEI He [1OJIy UMM [IOJIOXUTEJIbHOE
apupMeTMUeCcKOoe MaTeMaTMUeCKOoe OXMIaHue, eciau Oynem
YIOEPXMBATH [IOBULMID I10 OILMOHY IO CPpOKa MCTEUEeHUS.
OnmHako, Kak MBI yXxe BUOEIN, MOXHO IOCTUUD
[IOJIOXUTEJILHOTO TeOMeTPUUECKOT'O MaTeEMaTUUECKOTO
OXMIOAaHMA, €CJIM 3aKPBTh [IO3MLUMID B OIPEeleJIEHHBI IeHb



IO CpoOKa MCTedeHUd.

Ecau BB HOpefnojiaraeTe OlIpenejieHHOE  M3MEHEeHUe
IIeHEl ©0a30BOTO MHCTPYMEHTa, ero MOXHO YUeCThb.
JonycTum, MBI paccMaTpuMBaeM OILMOHEL Ha ©0Oas0BHU
MHCTPYMEHT, KOTOPEM B HacTodmee BpeMa ctomuT 100.
Iajlee HOpenrnoJioXMM, UYTO Ha OCHOBE aHajM3a pPBHKA
BEIABJIEH TPEHD, KOTOPBM IHOpennojiaraeT ueHy 105 k
ImaTe MCTeUueHusda, M BTa nmaTta orcTtouT Ha 40 pPBEHOUHBIX
IOHeyM OT CcerogHgmHeM »JaTel. Mel oxmuzgaeM, dYToO lieHa
I[IOBEICUTCS Ha b5 nyHkToB 2a 40 gpgHem. EciaM MCXOIUTH
13 JIMHEVMHOTO M3MEHEHMS LeHbl, TO ILleHa JOOJIXHa pacTu
B cpenHem Ha 0,125 0OyHKTOB B »OeHb. IloaToMy nOJid
3aBTpallHETO  IOHHA (kak OHAS BHXOIA) MBI BO3bBMEM
3HaueHre U, paBHoe 100,125. [Hna cJaenywoimey OaTH
BHIXOOa BO3bMeM U, paBHoe 100,25. K TomMy BpeMeHN,
KOI'Ia YyKaszsaHHas IaTa BeEXOIAa CTAaHEeT OaTOoM MCTedeHUS
Cpoka onumoHa, U ©Oymer paBHO 105. Eciaum 6©6as30BBM
VMHCTPYMEHTOM HABJISE€TCHS aKLMS, TO BH JOJIKHE BHUECTDH

OVBUIIEHIB nus U, BOCIIOJIbL30BABUMCH YPaBHEHUEM
(5.04) . TpeHOo MOXHO  YyUYMTEBATH, ecJIM WUBMEHSTH
KaxIbl IeHb 3BHauveHue U, MCX0oOd M3 CIEJaHHOTO
NporHo3a. Tak KakKk yYpaBHeHUud (5.17a) n (5.170)
UBMEeHATCS, S3HaueHuda U NOBJIMAKT Ha OITMMAJIbHBEIe f u
no®ouHele NOPOOYyKTEI. OTMEThbTEe, UYTO B YPABHEHUAX

(5.17a) m (5.176) wmcnoabl3ylTCd HOBEE 3HaueHusa U,
T.€. I[IPOMCXOIMUT aBTOMaATUUYECKOE IpUBEIEHMEe IaHHBIX,
cJlenoBaTeJIbHO, [IOJIYUEHHEIE OIITUMAJIbHEIE f OyaOyT
OCHOBAHEI Ha IAaHHBEIX, IIPMBEIEHHBIX K TeKyllelM LeHe.

Kormoa BEI oymeTe MCIIOJIb30BATH BHIIEOIIMCAHHYI
TEeXHUKY paboTel C OonTuMaJibHEIM f, TO 3amMeTuTre, dYTO
ero BHAaueHMe KaxXOell »OeHb MeHdeTcd. [IpellloJioxXmM,
CeronOHA BBl KYNUJIM OILUMOH M pPacCumMTaJiYM OITMMAaJIbHYI
oaTy BEIXOIA . [TocseszsaBTpa LIeHa OTILMOHA MOXEe T
M3MEHUTHLCHA, UM €ECJIM BH OINATh [OIPOBeIeTe NPOoLeldypy
pacueTa ONTMMaJIbHOTO f, TO TakXe MOXeTe I[IOJIYUUTH
[IOJIOXMTEJIbHOE MaTeMaTHMueckKoe OXuIaHue, HO YyXe.
IPYyI'yIO maTy BBEIXOODa. UTO BTO O3HAayaerT?

Curyalumda aHaJIoOT'MuHa JiIoWaIMHBEIM ©OeraM, I'Ie MOXHO
oejlaTh CTaBKM IIOCJIe Hauajla CKaukuM M 10O UX
3aBepmeHusa. llaHChl NOCTOAHHO MEHSITCS, M BE B JIKOOOM
MOMEHT MOXeTe OOMEeHSTh KYIIJIEHHBM OujieT Ha OEeHbBIU.
CkaxeMm, IO Haudaja CKadeK BB CTaBUTe 2 »gojujlapa Ha



ONpeneJyIeHHYK Jiolladb, OCHOBHBASACH Ha I[IOJIOXMUTEJILEHOM
MaTeMaTUUECKOM OXMIOaHUM, M JolWladb IIOCJie IIePBOIT0
KpyTa OpuberaeT nOpenrnocjienHel. I[lpennosyioxmM, Ball
OoujyieT, KYIJIEHHBM 3a 2 »OoJjijlapa, CTOUT Telepb TOJIbBKO
1,50 noJijapa. BEI [IO—IIPEXHEMY cumuTaerTe, UTo
MaTeMaTHUUYeCKOe OXMIaHMe B I[I0OJIb3Y Balem Jolanu,
MCXOOS M3 Pes3yJbTaTOB IMPOUJIEIX CKadekK M HBHEIHUX
NaHCOB. BH pelaeTe, UTO Tekymas lLeHa Owmiaera B 1,50
nojuiapa Ha 10% 3aHmMxeHa. MOXHO IMIOJYyUMTh HOEHBIU II0
ousleTy, KYIJIEHHOMY -IOO Hauajla CKadek 3a 2 »oJujapa
(cemtuac oH cTouT 1,50 momyapa), ™ MOXHO Takxe
Kynmurbs ©Owmner 3a 1,50 g»gomjapa, dYTOOB CHOEJIATH elle
OIOHY CTaBKY . Taxkum obpazoM, BEI rnojiyyaere
[IOJIOXUTEJIEHOE MaTeMaTUdecKoe oOXumaHue, HO Ha
ocHOBe Owumineta 3a 1,50 pmosyapa, a He 3a 2 JoJjJjapa.
Ta xe aHaJlIoTMa OPpMMEeHMMa M K OILMOHAaM, I[IO03MULMA II0
KOTOPEIM B HACTOAMMM MOMEHT HEMHOTO YyOBITOYUHAa, HO
yMeeT IIOJIOXMTEJIbHOe MaTeMaTUuuecKoe OXMIaHMue Ha
OCHOBE HOBOM IL€HE. BH IOJIXHE MCIIOJIB30BaATb OpyIroe
onTmMasibHOoe f 1IJIS HOBOM LIeHH, PeTryJMpysa TeKyUYIo
no3mMumMK (ecam »HTO HeobxoomMmoO), WM 3aKpeBATH €€,
MCXOOa U3 HOBOM OINTMMAJILHOM IaThl BHEXOIAa. TakuMm
obpasoM, BEI MCIIOJIb3YyeTe 1O CJIe OHIO0 LIEHOBYIO
MHbopMaLmo O 0Oas30BOM MHCTPYMEHTE, UYTO MHOT'Ia MOXET
3aCTaBUThL Bac YIEpPXMBATHL [O3ULMUID OO MUCTEUEeHUd
Cpoka OIILIMOHA . BO3MOXHOCTB [IOJIyUYEeHUA
MMOJIOKUTEJIBHOTO MAaTEMATUMUECKOTO OXMIOAaHMA OpM padbore
C  OILMOHaMH, KOTOPEIE TEOpeTUUEeCKM CIPpaBenJIMBO
OlLIEHEeHBI, CHaudaJla MOXeT I[I0Ka3aThbCAd [IapamoKCOM WU
NPpOCTO mapJjlaTaHCTBOM. Me 3HaeM, UYTO TeOopeTHuduecKue
LIeHBEl OIILUMOHOB, HaMIEeHHBEe C IIOMOIBI MOIEeJIeM, He
[IOBBOJISIOT TIIOJIYUUMTL  IIOJIOXMTEJIbHOE MaTeMaTuuecKoe

oOXmMoaHue (apudmMeTHUECKOE) HU [IOKYyIIaTeJo, HU
NpomaBlly . Mongenu TEeoOpeTUUYECKU CIIpaBeJIVBEI C
[IOTIPABKOM «EeCJIM YIOEPXMBAKTCHA IO MCTEUEHUA CPpOKa».
VIMeHHO Ta OTCYyTCTBRYyOIAA rnonpaBka [IO3BOJIAET
OINLMOHY OBITH CripaBenjmuBO OlleHEeHHEBIM COIJIACHO

MOIEeJIAM U BCe-TaKM MMETLb IIOJIOXKUTEJIbHOS OXMIAaHUe.
[IOMHMTE, UYTO lLleHa OILMOHA YyMEeHbIlaeTCd CO CKOPOCTBIO
KBAIPAaTHOTO KOPHS BPEMeHU, OCTaBIIeTOCH bife)
MCTeueHnusa Ccpoka. TakmuMm oOpasz3oM, II0OCJe I[IepPBOT0 IIHHA
MIOKYIKM OIIMOHA €TI0 NpeMusa IOOJDKHA yIIacTb B MeHbIeln



CTeIlleHN, ueM B rocJjiegymomme IIHU . PaccMoTpuM
YPaBHEHUS (5.17a) 121 (5.170) oJid lIeH,
COOTBETCTBYKRIMX CMelmeHMio Ha 4- X m - X CTaHIOapTHEIX
BEJIMUMH II0 McCTedeHun BBpeMeHM T. OKHO LIeH KaxXIbM
IeHb pacuuMpdaeTCcsd, HO BCe MeJjiIeHHee U MeJJIeHHee, B
[IEPBEM EHb CKOPOCTH paCULIMPEeHMS MaKCcuMaJibHa. Takum
obpasoM, B I[IEPBHM IOEeHb I[IaleHMe I[IpeMUM I[I0 OILUMOHY
OyIoeT MMHMMAJIbHBEIM, a OKHO X CTaHOAPTHBEIX OTKJIOHEHUMN
OymoeT pacumMpsaTbCH oeICTPpEE BCeTO. UeM  MeHblle
BpeMeHM IpoumeT, TeM C OOJIblle BEPOSATHOCTBI MEL
OyoeM MMeThb IIOJIOXMTEJIbHOE OXMIAaHMEe TII0 OJIMHHOM
Io3MUMM OILMOHAa, ¥ dYeM WyMpe OKHO X CTaHIapTHBIX
OTKJIOHEHMM, TeM BepOodaTHee, UYTO MB OyIeM MMETh
[IOJIOXKUTEJIbHOE OXMIaHMe, TaK KakK YOBTOK OI'PaHUUEH
LLeHOM OILMOHa, a BO3MOXHas IMNPMOBJIb He OI'PpaHMUYeHa.
Mexny OKHOM X CTaHIOAPTHEIX OTKJIOHEHUM, KOTOpoe C
KaXOelM OHEM CTaHOBUTCSH BCe mIMpe M mmMpe (XoTa CO
BCe 0OoJiee MeIJIEHHOUW CKOPOCTBIO), M IIpeMMel OILMOHAa
(mameHre KOTOPOM C KaxXOelM »OHEM [IPOMCXOIOMUT BCe
OricTpee " oeICTpEEe) [IPOUCXOOUT «IIepeTarmMpaHue
KaHaTa».

B HepBBM IOEeHb MaTeMaTUUeCKOe OXMIAaHME MaKCUMaJIbHO,
XOTd OHO MOXET M He OBTb [TOJOXUTEJIbHEM. IpyIMMU
CJIOBaMM, MaTeMaTMueCcKoe OXuIaHue (apudMeTnueckoe u
reoMeTpmuyeckoe) camoe OoJiblloe II0CJIe TOI'O, KaK BH
npomepxaju ONUMOH 1 »OeHb (OHO B IOEUCTBUTEJIBHOCTU
caMoe OoJiblioe B TOT MOMEHT, KOI'Ia BH NOpuobpeTaeTe
ONLMOH, W Jajiee TIIOCTEIEeHHO IIOHMXaeTCd, HO MH

paccMaTpuBaeM OV CKPETHEE BEJIMUMHEIL) . Kaxnei
rnocyegynimuy  IOeHb  OXMIAHME  IIOHMXaeTCcsd, HO BCe
MeIJIEHHEee 17 MeIJIEHHEeE . Crnenymwouasd Tabauiia
WIIJIIOCTPUPYET INOHMXEeHMEe OXMIAHMUS I[10 IOJMHHOM [IO3ULIUM
ONLMOHA. JOTOT IIPUMMEP YyXe YIOMMHAJICIS B IaHHOM
rjaaBe. KoJsu-onumoH wmMeeT LeHy ucnojaHenHus 100,
Oa30BHIM MHCTPYMEeHT cTouT Takxe 100; maTa mcTedeHUSd
— 911220. BOJIaTUIILHOCTE cocTamBJgeT 20%, a
cerogHAmHaa paTta 911104. Me wmucnoabsyeM GopMyJIy
TOBAPHBIX OIILIMOHOB Briska (H onpeneyigdeTrcs nus3

ypaBHenus (5.07), R = 5%) m 260,8875-O0HeBHBI TOn.
BosbmeM 8 CTaHOAPTHHIX OTKJIOHEHUMM IJId pPacueTa
onTuMasibHOTO f, a MMHMMAJBbHEM mWarl THUKA I[IPUMEM
pasuemM 0, 1.



Jara Beixoza AHPR GHPR f

Bropuuk 911105 1,000409 1,000195 0,0806
Cpena 911106 1,000001 1,000000 0,0016
Yereepr 911107 <1 <1 0

BHaueHmd cToJiblia «AHPR» ABJIAITCH CpenoHVIMU
apmuboMe TMUEe CKUMU HPR (pacuertT OymeT PaCcCMOTPEH
Io3xgHee B 53TOM 1UlaBe), a GHPR gapjageTcsa CpelHUM
reoMeTpnuue CKMUM HPR. Cromnber «t» npengcraBisgeT
onTuMalibHEIEe I, M3 KOTOPEIX HAXOOATCS  SBHAUEHUHA
CTOJIOLIOB AHPR n GHPR. ApubmMmeTHueckoe
MaTeMaTnuueckoe OXMIOaHME PaBHO AHPR - 1, a
TreoMeTpruuUecKoe MaTeMaTuueckoe oxumaHme pabBHO GHPR
- 1. OTMeTbTE, YTO HauboJibliMe  MaTeMaTUdeCKUe
OXMIOAaHUA (HeobOA3aTeJIbHO  IOJIOXUTEJIbHEIE  OXMIOAaHMUA,
Kak B DTOM IIpuUMepe) BO3HMKAIT B HOEeHb IOCJe
npmobpeTeHMsa  OILMOHA. Kaxmelm nocrienyoumMi  OeHb
OXMIOAHMA YMEHbUATCH, IIPUUEM CKOPOCTb YMEHbUIEHUS C
TeUEeHUEM BPEMEHU 3aMenigaeTcHd. [Tocne 911106
MaTeMaTHUeCcKMe OXMIOAHUSA (HPR - 1) CTAaHOBSATCSH
oTpuuaTesbHEIMM. ' Ecam OB HaM OPUMIIIOCHE TOPI'OBATH
o »sToM wumHOOpMaLUMM, ME MOIJIM OBl BOMUTU CETOHOHSHA
(911104) wm BEHMTM 0OpM 3akpeHTUM 3aBTpa (911105).
CnpaBenysiMBad lleHa OINILMOHa paBHa 2,861. Ecaum MH
OONYyCTMM, 4YTO OH KoTupyeTca no ueHe 100 posnapos
3a TIIOJIHBEIM TIIYyHKT, LI€Ha OILMOHa cocTaBuTr 2,861 *
$100 ~ $286,10. PasmeamB 2Ty IlLieHY Ha OITHMMAJILHOE
f= 0,0806, MBI HaMigeM, 4YTO CJIeyeT TOPIOBaATb OIHUM
ONLIMOHOM Ha kaxnele 3549,63 pmosjapa  Ha ©OajlaHce
cueTa. Ecim OB MB JepxXaJM OILUMOH IO 3BaKPHTUS
911106 (mocyemnHMM @OeHb), KoI'la OH BCe ele MJMeeT
[IOJIOXUTEJIbHOE MaTeMaTUuUdeCKoe OXMIOaHMe, TO OTKPEHIB
MO3ULNI0 CeI'0OHd, MCIOJNb3ysa IJ4 »OHS BeXoma (911106)
cooTBeTCTBYyWIEee ontuMalbHoe f= 0,0016, Toproranu
Ol 1 KOHTpaAakTOM Ha kaxzoele 178 812,50 gpmosmapa Ha
bajslaHce cueTta ($286,10 / 0,0016). OrMeTnbTE, UTO
npM DSTOM OXMIaHMEe HaMHOT'O HMXe, dYeM B CcJydae
TOPTOBJIM 1 KOHTPAKTOM Ha kKaxiee 3549, 63 moJsulapa Ha
BaJjlaHCe CcueTa M BEIXOJA [0 ILeHe 3aKpPHTUS 3aBTpa
(911105) .



CKOpOCTH UBMEHEHUS MEeXIIy IBYMS QYVHKIIMSIMM :
VMEHBIIEHUEM rpemMmn C TeUeHUEM BpPEMEHM u
pacmmMpeHmeM OKHa X CTAaHAAPTHBIX OTKJIOHEHMM, MOXET
cCoB3OaThk I[OJIOXUTEJIEHOE MAaTEMATUUECKOEe OXMIAHME IOJISI
IOJIMHHOM IIO3MUIIMM IO OIILMOHY. 5TO OXUIAHUE MMEET
HamboJsipniee SHAYeHMEe B MOMEHT OTKPBITUS HNO3UIIMM U
nocjie 5TOIr'0 MHOHMXAaeTCsa C YMEeHBUHAKnIENCsS CKOPOCTBD.
TakuM o060Opasz30M, CIHpPaBEeIJIMBO OLIEHEHHBIM OILUMOH (Ha
OCHOBE BHILIEM 3JIOXEHHBIX MoIeJsien) MOXET METhb
[IOJIOXMTEJIbHOE MaTeMaTUdeCcKoe OXMIaHue, ecnmn
MO3MLMI IO HeMYy 3aKPBITh B Hadaje I[IepMuoma IIaldeHUd
npemMun. B ciaepyoumeynm Tabiauile paccMaTpUBaAEeTCHd TOT Xe
KOJIJI-OTLMOH C LeHoM wucnojsHeHusa 100, HO Ha »TOT pas
UCIOJIB3YITCA OKHa pPas3JIMUHOTO pasMepa (pas3JIMuHBE
3HAUEHMA CTAaHOAPTHBEIX OTKJIOHEHUM) :

Uycjio CTaHOAapPTHBIX OTKJIOHEHMUM

2 3 5 8 10

AHPR 1,000 1,0003 1,000 1,000409 1,0004

102 79 409 09
GHPR 1,000 1,0001 1,000 1,000195 1,0001
047 8 195 95
f 0,043 0,0781 0,080 00,0806 0,0806
989 6
HOHaTa 91110 911105 91110 911106 911106
BBEIXOZ 5 6
a
AHPR m GHPR — 5T0 apmupmMeTmUuecKMe M IT'eOMeTpUdeCKHue

HPR mnpum ontuManbHoM f nmjuga »OHa 3akpeirua 911105
(camaga OJgaronpmMdaTHas »DaTa BeEXODa, TaK Kak OHa
umMeeT HaupBecuime AHPR wm GHPR). £ cooTBeTcTByeT
onTuMmasibHOMy f myiga 911105. 3HaueHusa cCcTpoku «aTa
BEIXOIA» — D2TO IMNOCJeIHMEe IaTh, KOoI'Ia €le CYIleCTBYyeT
[IOJIOXMTEJIbHOEe OXuIaHume (T.e. korma AHPR wm GHPR
Oosipmie 1) . VMHTepecHO oTMeTuThb, duTOo AHPR, GHPR, f m
IlaTa BHXOIJA CXOIOATCHA K OINpeleJIeHHBIM 3HadeHMuaM,
KOoT'Ja Mbl YBEJIMUMBAEM UYMCJIO CTAHIAPTHEIX OTKJIOHEHUM.
3a npegnesiaMM S CTAHOAPTHBEIX OTKJIOHEHUM 3TU SBHAUEHUI
eIra 3aMeTHO M3MEHSITCSH, 3a npenesiaMm 8



CTaHIOAPTHBEIX OTKJIOHEHUM OHM I[IPpakTUUYEeCKM BOOOUe He
M3MEHATCH. HenmocTraTrkoM  MCHOJIB30BaHMA  OOJIBLWOTO
upcia CTaHIOAPTHBIX OTKJIOHEHUN ABJISAETCH
HeOOXOOVMMOCTb B 3HAUUTEJIBHOM KOMIBIOTEPHOM BPEMEHU.
B HaweM »OpuMepe 5TO He TakK BaxHO, HO KOI'la MH
OymeM paccMaTpuMBaTb OOHOBPEMEHHYK  TOPITOBJIK IO
HECKOJIbKMM  I[1O3ULMAM, BEl YBUIUTE, 4yTO  Kaxnad
IONOJIHUTEJIbHAA [NO3ULMA SKCIOHEHUMAJIbHO YyBeJIMUMBaEeT
HeOoDOXOoOMMOe KOMIIBITEpHOe BpeMda. g OIOHOM I103ULUU
8 CTaHOAPTHBIX OTKJIOHEeHMM OoJjiee dYeM »OOCTAaTOYHO,

OIOHAKO JJIA HeCKOJIBEKMX HOBMLU/IVI, OTKPBITHEIX
OIOHOBPEMEHHO, HeoOxXoamMO YMEHBIINTDB UMCJIO
CTaHIOAPTHBIX OTKJIOHEHUN . CﬂenyeT OTMEeTNThE, gTo

NPaBMUJIO 8 CTAHIAPTHHIX OTKJIOHEHUM [IPUMEHUMO TOJIbKO
TOTHOAa, KOoTIa JIoTapudMe M3MeHEHMUM IeHB paclpeleieHb
HOPMAaJILHO .

OmMHOYHAaSsS KOpOTKasl NIOSMUMLIMsI 110 OIILMOHY

Bce CKa3aHHOe 1o IoBOOY OIOVMHOUYHOM OJIMHHOM
ONLMOHHOM IIO3ULMUM OCTaeTCHd BEPHBM UM IOJIS OOMHOUHOM
KOPOTKOM OILUMOHHOM I[O3ULUM. EIMHCTBEHHOE OTJIUUME
3aKJIUaeTCcd B MHOM HalMCaHUM ypaBHeHusa (5.14):

(5.14) HPR(TL, U)=(1+f+(ZT U-Y)/S-1) " KT U),

roe HPR (T, U) = HPR @msg »OaHHOT'O TEeCTUPYEMOIO

3HaueHusa T u Uy

f = TecTupyemoe 3HaueHue If;

S = Tekylumasa LieHa OILMOHA;

Z(T, U - Y) = reopeTryeckKas LieHa OILMOHa, KoIrza
IeHa 60a30BOT'O MHCTpyMeHTa parHa U - Y, a
BpeMsd, OCTaplleecd IO CpoOokKa MCTEedYeHMS, PaBHO
T,

P(T, U) = BepOdTHOCTBb TOI'O, UTO OA30BEM MHCTPYMEHT

paBeH U, kKoI'a BpeMd, OCTaBlleecCd OO MUCTEeUeHUd
CpoKa MCIIOJIHeHudA, paBHO T;

Y = pas3HOCTb MexIy apudMeTHUuecKMM MaTeMaTUueCKUM
OXMIaHMEM ©az30BOTO MHCTPYMEHTA (coryacHO
ypaBHeHuo (5.10)) m Tekymeym LEeHOM.

s OIOVHOUHOM KOPOTKOM OIILIMIOHHOM [IOBULIUU 2TO



ypaBHeHMEe peobpal3yeTcsa B:
(5-20) HPR(T, U)=(1+f*(1-Z(T U-Y)/S)) " P(T, U),

roe HPR (T, U) == HPR @mjga »DaHHOTO TeCTUPYEMOTO
3HauveHuda T m U;

f= mecTupyemMoe 3HadeHue I;

S = Tekylasa LieHa OIILMOHAa;

Zz(T, U - Y)= TeopeTmueckas LieHa OILMOHAa, KOI'Ia
eHa ©0as30BOT'O MHCTpyMeHTa parHa U - Y, a BpewMm4d,
ocTaBlleecda OO CpokKa MuCTedeHMusa, paBHO T;

P(T, U) = BepOSTHOCTbL TOI'O, 4YTO OAa30BEM MHCTPYMEHT
pareH U, koI'la BpeMd, OCTapleecd IO MCTeUeHUd
CpoKa MCIIOJIHEeHMVH,

paBHO T,

Y = pa3HOCThb Mexny apudMeTuUyecKMM MaTeMaTudeCKMM
oXunoaHmeM 0a30BOT'O MHCTPyMEeHTa (COIJlaCHO YPaBHEHMIO
(5.10)) m TexkymeMm LIEeHOM.

ObpaTure BHUMAaHME, UTo eIMHCTBEHHBIM OTJIMUMEM
ypaBHeHus (5.14) 1Oyg OIOMHOYHOM IOJIMHHOM ONLMOHHOMU
no3uumMy oOT ypaBHeHMd (5.20) OJd OOMHOUHOM KOPOTKOM
[IO3ULIUN aBJisgeTcsd BEIPAXEHME (z (T, U-Y)/s-1),
KOTOpoOe BaMeHsgercs Ha (1-zZ2(T, U - Y) / S). Bce
OCTaJIbHOE B OTHOUEHUM OIMHOUHOM IOJIMHHOM OILMOHHOM
NO3UMUIMM BEPHO U IOJId OIOMHOYHOM OILUMOHHOM KOPOTKOM
[IOBULUNA .

OmMHOUYHAST IIOBULIMS IIO 6asoBomy MHCTPpYMEHTYy

B r1jgaBe 3 MBI OOOPOOHO pPacCCMOTpesM MaTeMaTUkKy
IOMCKa OINTMMaJIbHOTO f [napaMeTpMyecKMM CIIOCOOOM.
Ternnepb MBI MOXEM MCIIOJIB30BATH TOT X& MEeTOHn U IJid

OOVMHOUYUHOM  IJIMHHOM OIILIMOHHOM 10 3ULIUN C YUEeTOM

HOBOTO HPR, xOTOpOE paccumMTEIBAETCHA I[I0 YPaBHEHUIO
(3.30):

(3.30) HPR(U)=(1+(@L/W/-H))) "B

roe HPR (U) = HPR gpgmnsa ma”"HoOTO U;

L= accouumpoBaHHOe P&L;
W = accoummporaHHOe P&L xynwero ciydad (»ToO BceTrza



OTpMuLlaTEeJIbHOE BHAaUeHUe) ;

f == TecTUpyeMOe 3HaueHue f;
P = accoummpoBaHHasa BEPOATHOCTH.
s IJIVIHHOM IO 3ULUN [IepeMeHHasd L, T.E.

accouuypoBsaHHoe P&L, onpenesideTcd KakK PasHOCThb
MeXIy LEeHOM 0a30BOI'0 MHCTpyMeHTa U M LIeHOM S.
(5.21 a) L nng pgnmuHHoOM nozuumm = U - S

Hiia KOPOTKOM IO 3ULUN aCCOoLMMPOBaAHHOE P&L
paccumMTeEBaeTCad HaoDOpOT:

(5.210) L mig kopoTkou nosuuum = S - U,

roe S = Tekymasa LeHa 0a30BOT'O MHCTPYMEHTA;

U = ueHa 0as30BOT'O MHCTPYMeHTa oJjd mnaHHoro HPR.

MBI MOXEeM TakKxXe paccumMTaThb onTmuMaabHoe £ 14
OIMHOUYHOMN [IO3ULIUN 1o 0a30BOMY MHCTPYMEHTY,
UCIOJb3yS ypaBHeHue (5.14). Ilpm »TOM HamgoO MMETH B

BUIOY, YTO OINTMMaJIbHOe f MOXeT HnoJiyuuTbcsa OoJsipume 1.
[lycTe uUeHa 0a30BOTO MHCTpyMeHTa paBHa 100, u MH
oOXMIoaeM IAThb Pe3yJibTaTOoB:

PesysnpTaT BepoaTrHocTe P&L

110 0,15 10

105 0,30 5

100 0,50 0

95 0,25 -5

90 0,10 -10

OTmMeTbTe, UTO MCXomda wm3 YypaBHeHusa (5.10) Haume
apubMeTMyeCcKOe MaTeMaTUMUeCKOoe OXMIaHMe IO 0a30BOMY
VHCTPYMEHTY COCTAaBJISET 100,576923077. CLie)
O3HadvaeT, 4YTO I[epeMeHHad Y  1OJd (5.14) paepHa
0,576923077, Tak Kak 100,576923077-100= =
0,576923077. Ecnmu paccuuTaThb ONTMMaJIbHOE f,
UCIOJIb3YySa CcToJiben, P&L ©  ypaBHEHUE (3.30), MBI

nonyuum f= 1,9, uUYTOo cCooTBeTCTBYyEeT 1 eIuMHMIE Ha
Kaxnele 52,63 @moJulapa Ha cueTe. EcamM B ypaBHEHUU
(5.14) wmcnonp30BaTh IOAHHHE U3 CTOJOLAa «PesyabTaT»,



TOoTOa InepeMeHHad S paBHa 100. B »ToM ciaydae MBl HE
BEIYMTAEM 3HadeHre Y (apudpMeTmMyeckoe MaTeMaTUdecKoe
oxmmaHue 606a30BOTO0 MHCTPYMEHTa MMHYC €TI0 TekKkylas
ueHa) u3 U npm onpenejsieHum rnepemeHsHom 2 (T, U - Y),
u noJjiyyaem ONITUMAaJIbLHOEe f OKOJIO 1,9, yTo
cCoOoTBeTCTBYyeT 1 enmHMIle Ha Kaxiee 52, 63 nmoJjapa Ha
cueTe, TakK Kak

100 /1,9=52,63.

Ecam BHUECTbL 3HaueHMe Y B BHpaxeHnum 2 (T, U - Y),
ABJIARIEMCS DJIEMEHTOM YypabHeHUsa (5.14), MBI [DOJy4dUM
MaTeMaTUUYECKOEe OXMIaHMe I[I0 0a30BOMY MHCTPYMEHTY,
PaBHOE €TI0 TeKylleMy 3HadeHMK, U nosToMy f He Oyner
ONTMMaJIbHEIM. TeM He MeHee HaM CJIeOyeT BHUECTbD
3HaueHmne Y B Z(T, ug - YY) oJd TOoTo, T OO
COOTBETCTBOBATHL pacuyeTaM LIeH OILMOHOB, a TaKxXe
bopwmyIie KIIYT—KOJLJI» rapmureTa. Ecnu MBI Ooynoem
MCIIOJIB30BATh ypaBHEHUE (3.30) BMEecCcTO ypaBHEHUS
(5.14), Torma wm3 Kaxmoro B2RHaueHmsa U B (b.2la) wu
(5.216) cnegyeT BHUECTBbL 3HaAaueHMe Y, TO eCThb HaZo
BEIUECThL Y M3 Kaxmoro P&L, dYTO ONgGTh Xe CcO3IJaerT
CUTyalLUM, KOI'Ia HET IIOJIOXUTEJIBHOT'O MAaTEMATUUECKOITO
OXMIaHMda, U IIO03TOMYy HEeT OINTMMaJIbLHOT'O 3HaueHus f.
Bce BhIIECKaA3aHHOE OB3HAadvaeT, UYTO EeCJM MBE OTKPOEM
No3MIMI IO 0Oa30BOMYy MHCTPYMEHTY, HEe UMMesa HUMKAaKUX
NpencTaBJIEHMM O HaANpPaBJIEHUM OBUMXEHMS €I'0O LeHB, TO
He IIOJIYUMM IIOJIOXKMTEJIbHOTO MAaTEMATUUECKOIT'O OXUIAaHWUA
(KaK MNIPOUCXOIOUT C HEKOTOPBIMM OILUMOHAMM) U [IOBTOMY

He HamimeM  OITMMAJIBHOI'O f. MeI  MOXEM  IIOJIYUUTH
OINTMMAaJIbLHOE f TOJIBKO B TOM craydae, Ko oa
MaTeMaTUudeckKoe OXMIaHME [IOJIOXMTEJIbHOE . CLife
npomsonuneT, eciM 0a30BBIM MHCTPYMEHT «B TPEHIE».

Ternepsb y Hac ecTb METOOOJIOTUS, [I03BOJIAKNA I
onpenesmMThb onTmMalibHoe f (M ero noOouHbBle NPOLYKTEH)
IOIJId  OILMOHOB M  0as30BOT'O MHCTPYMEHTA (pas3HBIMM
criocobamm) . OTmeThTE, UyTO MCIIOJIBRYEeMHEe B DBTOU

TJjlaBe MeTOIBl OlpelnesieHMs OINTMMAaJIbHEIX f M [TOOOUHEIX
NPOOYKTOBR IJIS OILUMOHOB WJIM 0Oa30BOT'O MHCTPYMEHTA He
TPpedbynT 004a3aTeJIbLHOT'O [IPVIMEHEHU A MEeXaHMUECKON
CUCTEMBEI. BCIOMHMM, UTO OJSMIMPUUECKMM MEeTOHI IIOMCKa
ONTMMAJILHOTO f OCHOBaH Ha 3JSMIMPUMUECKOM II0TOokKe P&L,



CO3IAaHHOM MEeXaHMUeCKOM CUuCcTeMoM. VM3 1JjlaBEl 3 MEI

y3HaIu o rnapamMeTpuyeCcKOM MeTome IoucCKa
onTvManbHOTO f Ha OCHOBE IAaHHBIX, KOTOPHEE MMEIT
HOpMaJIbHOE  pacnpenejieHne. ToT Xe  MeTOXd  MOXHO

MCIIOJIb30BATh IJId I[IOMCKa OINTuMaJIbHOTO f npm JodoMm
pacrnpenesyieHMy  OaHHEIX, ecy cyumecTByeT  OyHKLIUSA
pacnpenesieHusa. V3 1JyaBel 4 MBL  [IO3HAKOMMIIMCB  C
napaMeTpmudYecKuM MeTOIOM I[IOMCKAa OITMMAJIbHOTO [ nJid
pacnpenesyieHul  TOPIT'OBBIX P&L, KOTOPHIE He  MMET
byHKLIUM pacrnpenesyieHnA (oyisa MEeXaHMUECKON NI
HEMEXaHMUECKOM CUCTEMBI) UM C METOIOM IIJIaHUMPOBAHMUA
CLleHapud.

B sTOoM TJiaBe MH MI3YyUMJIM METOJ II0MCKAa OITUMAJIbBHOIO
f 1ma HeMmMexaHMUeckux cucreM. OOpaTuTe BHUMAaHUE,
BCE paCuUeThH IOONYyCKAaklnT, YTO BH B HEKOTOPHBIM MOMEHT
BPEMEHU «CJIermno» OTKpPEIBAETE IO3ULINIO, npryaeMm
HanpaBJIEHHOTO IOBWXEHMS LIeHbl ©0a30BOTO MHCTPYMEHTA
He oxumaeTcsa. Takum obOpasom, IMIPEeIJIOXEHHBM MEeTOI
JIMeH KakoTro-Jmbo IPOTHO3a OTHOCUTEJILHO LI&HEI
6a30BOTO0 MHCTPYMeHTa. M yBUIEIM, YTO MOXHO YUYECTb
LIEHOBOM TIIPOI'HO?3, U3MEeHSsS KaxIellM IOeHb S2RHaueHUue
0a30BOT'O MHCTPYMEHTa B ypabBHeHusax bH.l7a m 5.176.
Haxe  cJjabelM TpPeHI  SHAUMTEJIbHO MeHdeT  OQYHKLMIO
oxXmmaHmda. OnTuMaJjibHasS JaTa BHXOIa MOXeT He OHTh
Ternepb PBHOYHBIM IHEM Cpa3l3y I[IoCcjie IOHA Bxola, O0oJjee
TOT'O, OITMMaJIbHASa »OaTa BHXOIJAa MOXET CTATb OaTOM
MCTeUeHusI CpoKa. B TakoM cCjlydae ONLMOH OyIeT MMETHb
IOJIOXUTEJIbHOE MaTeMaTUMUeCKOoe OXMIAaHMe, »Oaxe ecCcJiu
ero gmepxaTb OO OaThH MCTedueHMd. [lpy HeOOJbIIOM
TpeHIe L& HBI ©az30BOTO MHCTPYMEHTA 3HAUUTEJILHO
U3MEeHUTCS  He TOJIbKO  QYHKLMA oOXUImaHms, HO U
onTuMmaJgbHee £, AHPR m GHPR.

[IpomnoCcTPUPyEM BHIIECKA3aHHOE Ha clenyoieM
npuMepe. IlyCcThb lleHa MCHIOJIHEHMS KOJIJI-OIMNLMOHA pPaBHA
100 U OH UcrekaeT 911120, lIeHa ©as30BOTO
MHCTPYMEHTA paBHa TaKXe 100. BoslaTuUIIBHOCTB
cocraBager 20%, a ceromHamHag zpmaTta 911104, Mu
OyIeM MCIOJb30BaATh (QOPMyJly TOBAPHHX OIMNLMOHOB Biizka
(H HaxomomMm w©m3 ypaBHEHUS (5.07), R = 5%) u
260,8875—gHeBHE TOn. g 8 CTAHIOAPTHBEIX OTKJIOHEHUMN
paccumMTaeM OnoTuMaJibHele f  (UTOOBl COOTBETCTBOBATH



NpouielIM TabjauilaM, KOTOPEE He YUYMTHEBAKT TPEeHO IO
0as30BOMY MHCTPYMEHTY), U MCIOJIB3YEM MUMHMMAJIbBHOE
npupamweHue tuka O0,1. B Z»DaHHOM cJjydae Mel OyIewm
YVUUTHBATH TPEeHI, npu KOTOPOM LIeHa ©asz30BOTO
MHCTpyMeHTa pacrteT Ha 0,01 nyHkra (OOHY »OeCATy
TUKA) B JEHb:

IJaTa BHIXOHDa AHPR GHPR f

BTopHUK 1,000744 1,00035 0,1081663
911105 7

Cpemna 1,0001491,00007 0,0377557
911106 7

UeTBEpPT 1,0000031,00000 0,00400674
911107 3

[IaTHUIIA <1 <1 0

911108

OrMeTbTe, Kak Hebombmom TpeHn (0,01 nyHkTa B IOEHb)
MEHSAEeT pesyJibTaTel. Hama onTuMaJibHasd JaTa BHXOIA
ocraerca 911105, HOo onTtmmansHoe f= 0,1081663, uTO
COOTBETCTBYET 1 KOHTPAKTyY Ha KaxIdee 2645 @moJjnapoB
Ha ©OaJjsaHce cuera (2,861* * 100 / 0,1081663). Kpome
TOT'O, IJIS D2TOTO OILMOHA OXMIAaHME IIOJIOXUTEJIBEHO BCEe
BpEMHA bife) 911107. Ecnam TPEeHI oynoeT CuJibHee,
pes’yJIbTaTel M3MEHATCH elle ©OoJbme. I[locnenHee, UYTO
HeOOXOIOMMO yYeCThb, — HBTO pPa3Mep KOMMUCCMHMOHHEIX. lleHa
ONLMOHA ™3 YypaBHeHuda (5.14) (BHaAUeHMEe I[IepPeMeHHOU
Z(T, U - Y)) noxHa OBTH yMEHBbIIEHA Ha pa3Mep
KOMMCCMOHHEIX (ecyiMm C Bac OepyT KOMMCCUMOHHBIE U IIPU
OTKPBITUM [IO3ULUM, TO BB IOJIXHBE YBEJIMUUTHL 3HAUEHUE
[IEpEMEHHOM S U3 ypaBHEHUd (5.14) Ha  pasMep
KOMMCCHMOHHEIX) .

Mel  paccMmoTpesM @ IIOMCK  onTmMmaJibHOro f . ero
NOOOUHEIX MNPONYKTOB, KOI'Da MexXaHMdecKasa CHUCTeMa He
VCIIOJILEBYEeTCH. Tenepsb rnepenneM K 3y UEeHUIO
OOHOBPEMEHHOM TOPIOBJIM IO HECKOJBbKMM MMO3ULMAM.

TOPIOBJII IO HECKOJIBEKMM MNOBULIMSIM IIPM HANWUYUN
OPUYMHHOM CBSBU



[Ipexne ueM HadaThb obCcyXIOeHue OOHOBPEMEHHOM

TOPT'OBJIM 1o HEeCKOJIb KM MO3ULIUAM, He0OXOIOVMO
MMOSCHUTHL  PABHUIY  MEeXOy  NIPUUMHHBEIMM  CBS3GMU U
KOPPEeJNISLUMOHHEIMM CBSA3AMM. B cliydae C I[IPUUMHHOM
CBSIBLIO CyIeCcTByeT baxTnueckoe, cBazywoiee
ODOBSACHEHME  KOppeJsdaumuy Mexnay OByMsa uiau  0Oojee
COORITUSAMM, T. €. IPUUMHHAS CBS3b — DBTO Takoe

OTHOIIEHUE, e ecThb  KoppeJnauud, M ee  MOXHO
OOBACHUTE JiOoTMUeCcKMu. OOBUYHAA KOPPEeNSalUMOHHAasa CBSA3b
rnogpasyMeBaeT, UYTO €CThb 3aBUCUMOCTBL, HO D3TOMY HET

[IPUUMHHOT'O OOBACHEHMUA . B KayecTBe npmuMepa
IPUUMHHOM CBS3M JaBalTe pPacCCMOTPUM IIYT—OILUMOHEL U
KOJIJI— OIILIMOHEL Ha aKLMmM IBM. OuerBMOHO, uTo
Koppesidaumnga Mexnmy nyT u KOJIJI-OIUMOHaMM IBM

cocTaprJageT -1 (MAM HaAXOOUTCHA OUEeHb OJIMBKO K D3TOMY
3HAUEHUD) , HO ©BTa CB493b O3HauvaeT OoJblle, ueM
npocTo Koppegdumda. Mel 3HaeM, UYTO, KoI'na II0 KOJUJI-
onumoHaM IBM BO3HMKaeT IOaBJIeHME BBepX, II0ABJIAeTCH
OaBJIeHME WM BHM3 IO OYT-OINLUMOHam (BCce OCTaJIbHOE
cumMTaeTrcd [IOCTOAHHEIM, BKJIIOUA A BOJIATMIILHOCTB) .
OnmMcaHHOEe JIOTMUEeCKOe CBA3yKllee OTHOIeHMe O3HauvaerT,
yToO Mexnoy IIOyT UM KOJIJI-olnumMoHamm IBM cyluecreyerT
[IpUUMHHaAA CBA3b.

Korpma cymecTByeT Koppendumd, HO HeT IIPUUMHEL, ME
[IPOCTO TOBOPMM, UTO €CThb KOPPEeJALMOHHasd CBS3b (B

[IPOTUBOIIOJIOXKHOCTE  [IPUUMHHOM CBA3M) . OOBUHO IIpKU
KOPPEJAUMOHHOM CBA3M KO20OMUMeHT koppengaumm (o
abCOJIITHOM BeJIMUMHE) MeHblIe 1, KakK npaBuiio,

abCOJINTHOE 3HauUeHMe KO300MLUMeHTa KOoppenduuuM OJimxe
k 0. HanpummMmep, LEeHH Ha KYKypy3y UM COeBble OOOB B
OOJIBLIMHCTBE CJlydaeB OBUXYTCH apajuleJIbHO. XOTd UX

KOBObOOULIMEeHTE] KOoppenaumnm He PaBHEI TOWHO 1,
cylmecTByeT I[pMUMHHad CB43b, TakK Kak ofOa peHKAa
pearnpynT Ha coOrulTHA, KOTOPEIE 3aTParmMBaKnT

3EepHOBEIE. ECJiM MBI paccMaTpMBaeM KOJJI-ONLUMOHEL IBM m
NyT-ONUMOHE KoOMIaHmMu Digital Equipment (mam KOJIJI-
OITILIMOHEI) , MBI HEe MOXEM CKa3aThb, UYTO MexXOy HUMU
CymecTByeT dYeTKasa I[IPpUYMHHAA CBA3b. Yro-TO  OT
[IPUYUMHHOM CBA3M B 3TOM CJiydae 0Oe3yCJIOBHO €CThb, Tak
Kak oba BuIma 0as30BOTO MHCTPYMEHTa (aKUMM) BXOOAT B
KOMIIBIOTEPHYK TPYIINy, HO TOJIBKO IIOTOMY, UYTO ILI€HAa



IBM pacrTeTr (mnam nazmaeT), akumm Digital Equipment
He o0043aTesIbHO IHOOJDKHBI pPacTM WMIM IIazjaTb. Kak
BUIOUTE, HET UYeTKOM  TI'pPaHu, KOTopasa pasdelideT
[IPUUMHHEIE UM KOPPEeJIALMOHHEE CBA3U.

HeBO3BMOXHOCTE UYETKOI'O OIpeleJieHusS BuIia CBA3U
cCOo3IaeT HeKOTOpee npobjieMbel B pabore. CHauvajia MH
pPaccMOTPUM TOJIBKO IPUUMHHBIE cBA3U, NI TE,
KOTOpPEIE, KakK Mbel IIoJjlaTaeM, SABJSITCHA IPUUMHHEIMM. B
clenywuey 1rJjaBe M @ OOCyIMM KOPPEJALMOHHEE CBSA3MU,

KOTOPEIE BKJIOUAKT TaKXe U [IPMUYMHHBE CBA3M. B
TTOJIKHEL [IOHUMAaTh, uTo MeTOIHl, YIIOMSHYTEIE B
cllenywuey IJlaBe B OTHOUEHUM KOPPEeJIALMOHHEIX CBA3eM,
[IPMMEHMMEL W IOJIS I[IPUYMHHEIX CcBA3ey. OfOpaTHOEe He

BCeTrma BEPHO. I[IpMMeHeHMEe MEeTONOB, MCIOJb3YyEMBIX OJIS
IPUUYMHHEIX CBS3€eM, B CJllydae, KoI'la CBS3M IIPOCTO
KOPPEJNIALUMOHHE, ABJSeTCd OoumMbOKoM. I[IpMUMHHAA CBS3b
nompasyMeBaeT, UYTO KOSOOMLUMEHTEl KOppedaluuy Mexny
IJeHaMr @OBYX OOBEeKTOB cocTaBjadinT 1 wuim -1. ig
yopoumeHus OynemM CUuTaTh, UyTO I[PUUMHHAA CBA3b
3aTparMepaeT OBa MHCTPpyMeHTa (akumusa, ToBap, OILMOH
M T.O.), WMeOIMX OIOMH Oa30BHM MHCTPYMEHT. OJOTO
MOTYT OBITH CHP3IOB, CTPENJIBl, <«IIOKPHTAd OpOoIaxa» WIn
mobasg gpyrad nos3uMlMsa, KoTJda BH MCHOJNb3yeTe 0Oas30BHU
VMHCTPYMEHT COBMECTHO C OIHMM MM O0oJjiee ONLUMOHaMU
UM OIOMH WMJIM HEeCKOJIbLKO OIILMOHOB II0 OIJHOMY ©Oa30BOMY
VHCTPYMEHTY, Oaxe ecJjiM y BacC HEeT HO3ULMM I10 STOMY
6a30BOMY HMHCTPYMEHTY .

[IpocTenmumm [IpMIMEpPOM OOHOBPEMEHHEIX [1O3ULUN
ABJIAeTCHd KOMOMHAaLMS  OIILMOHOB (T.e. [IO3ULIMA  II0
0a30BOMY VMHCTPYMEHTY OTCYTCTBYeET) , KoTma
COBOKYIIHasa I[IO3ULMS 3aHOCUTCA B nmebeT M MOXHO
MCIIOJIb30BaATh YypabHeHue (5.14). Taxkum oOpa30M, BEH
MOXeTe OolNpelesiMTh OoITuMaljibHoe f 1Jjd BCcer [no3uMumu,
a Takxe TIOOOUHBEE IMNPONYKTHE (BKJKUYAA OITMMAaJIbHYI
IaTy BBEIXOIA). B B»TOM CJiydae IepeMeHHasa S BhEpaxaeT
obuMe 3BaTpaTe Ha CIOEJNIKY, a nepemMeHHasda 2z (T, U - Y)
BEIpaXaeT <«OOUyl» ILIeHYy BCeX OIJHOBPEMEHHBIX I[103ULIUM
npu LeHe 606a30BOTO MHCTpyMeHTa U, KoOrga BpeMHd,
ocTaBlleecsa IO MCTEUeHMA CpOKa MCIIOJIHeHMA, paBHO T.
Korma COBOKyINHasa MHO3ULMS 3aHOCUTCS B KPeOuT, MOXHO
OIIpeneJyInThb OIITUMMAaJIbLHOE f ¢ n$nomMomp ypaBHEHUA
(5.20). Kaxk wm B nOpejdpoyuleM Cciiydae, Mbl IJOJDKHBI



M3MEHUTHL IepeMeHHele S u Z (T, U - Y) nojaga OoTpaxXeHUusd
KUMCTOW» L& HEL BCEX [TO3ULIMN . Hanpumep, MBI
paccMaTpMBaeM BOBMOXHOCTE OTKPBITUA OJIMHHOTO
cTpemjia (mDOoKymnkKa NOYT-ONLUMOHA M KOJIJI-OINLUMOHA IO
OOHOMYy 0as30BOMY MHCTPYMEHTY C OIOMHAKOBOM LIEHOM
UCIIOJIHEHMSA U  OATOM MUCTEeUeHUud) . JomnycTum, gyTOo
[IOJIydeHHOEe C IIOMOULI0 STOT0 MeToIa oITuMalbHoe f
COOTBETCTBYET 1 KOHTPakTy Ha kKaxzaele 2000 mosyaposr.
TaxmuMm ob6pa3oM, Ha kaxzele 2000 mosmapoB Ha CcUYeTe ME
IOOJDKHEI TIOKyINaThb 1 cTpenn (1 noyT-onumMoH »m 1 KOJIJI-
OIILIMOH) . OnTmMaJsibHOe f, [IOJIYUEeHHOEe C TIIOMOUBIO
IOaHHOTO MeTona, OTHOCUTCHA K OMHAHCUPOBAHMIO 1
eIVHULE @OJIS BCEeM INo3ulMM. 9OToT (PaKT KacaeTcsd Bcex
METOIOR, PaCCMOTPEHHBIX B IOaHHOM TJaBe. Hirxe
NpelcTaBJIEHO YypPaBHEHMEe IJiId OIOHOBPEMEHHBIX [103ULIUM,
IpUUYEeEM He UMMeeT 3HaueHWUs, MCIOJb3YyeTCsa I[IO3ULMA 10
06a30BOMY MHCTPYMEHTY WJIM HeT. M OyIdeM IIPUMEHSTH
5Ty OOOOmeHHYyK O(QOopMy IJIS OIOHOBPEMEHHEIX IMIO3ULUM C
[IPUUMHHOM CBS3bIO:

N
(5.22) HPR(TLU) = (1 + Y, C(T.U)) * P(T),

i=]

roe N = 4UmMcJjIO <«HOI'» (UMCJIO COCTAaBJISKIMX
CJIOXHOUM IIO3MLIUN) ;

HPR (T, U) = HPR gnnsa TecTuMpyeMmbx 3HaueHum T u U;
C(T, U) = xo30buLUMEeHT 1-0M «HOI'MU» TIIPU ITaHHOM
3HavueHum U, KOT'Ia BpPeMs, OCTaBlleecsa IO MCTEeUeHUsd
cpoka, paBHO T.

II;ia  OINLMOHHEIX «HOI», 2aHeCeHHBEX B neber, WK
IJIVMHHOW MNO3ULMM O 0Aa30BOMY MHCTPYMEHTY :

(5232) CMU)=f+ZT U-Y)/S-1)

71 ONLMOHHBIX «HOTI», 23aHECEHHHEX B KpeauT, WIn
KOPOTKOM IMMO3ULIUM [TO OaA30BOMY MHCTPYMEHTY :

(5.236) CL U)=f+(1-Z(T, U-Y)/9),

roe f = TecTupyeMoOe 3HaueHue f;
S = Tekylasa LeHa OILMOHa MM 0as30BOTO MHCTPYMEHTA;
z(T, U - Y) = mTeopeTHdyeckasd IlleHa OIlLMOHa, KoIraa

eHa ©0as30BOI'O MHCTpyMeHTa parHa U - Y, a BpewMmd,



OoCTaBlleecd OO CpoOkKa MucTedeHmda, paBHO T;

P(T, U) = BepOSTHOCTBb TOTO, UTO OA30BHM MHCTPYMEHT
pareH U, KoOrga BpeMsda, OCTabBlleecd IO MUCTEUEeHUHd
CpOKa MCIIOJIHEHMA, paBHO T;

Y = pas3HOCThL MexIy apudMeTUdyecKMM MaTeMaTuuyeCKMM
oxmIaHyuemM ©0a30BOT0 MHCTPYMeHTa (COIJIaCHO YpPaBHEHUIO
(5.10)) m TexkymemMm L eHOM.

YpaBHeHue (5.22) craenyeT MCIOJIL30BaAThb, KOT'Ia pPeub
uneT o6 OIOHOBPEMEHHO MCIOJIb3YEMEIX <«HOTAxX», WM BaM
HeOoOXOoIOMMO HaMTM OITMMaJIbHoOe f M onTMMaJbHYID IaTy
BEIXOOA IO BCceu no3muum (T.e. Korga pedb wugeT o060
OOHOBPEMEHHOM TOPTOBJIE IO HECKOJbBKMUM IIO3ULMUAM) .

IIi1a kKaxgoro SHaueHmda U BH MoxeTe HamTtu HPR c
IOMOIIbID ypaBHeHUs (5.22), a Ooag kKaxmoro 3HadeHusa £
BEI MoxeTe HaMTU cpenHee TeoMeTpudUeckKoe,
cocTaBJieHHOe w3 Bcex HPR, C IIOMOUBK YPAaBHEHUA
(5.18a) :

+8SD +8SD

(5.18) GG T)={ X, HPR(L U} "(1/ 2, P(T, L)),
U=-85D U=-=8SD
roe G(f, T) = cpenHee rTeoMeTpudeckoe HPR ninsa

IaHHOT'O TEeCTUPYyeMOTO 3HauveHmsa £ w104
IaHHOTO BPEMEHM, OCTaKnleIroCd OO MCTedeHUd
CpOKa OT YKasaHHOW IaTeE BHEXOIA. 3HaAUeHUH
f m T, KOTOpEHE AT HaAMBECIIEE CpedHee
reoMeTpudeckoe, ABJISIOTCHA 3HAUYEHUAMU,
KOTOPHE CJledyeT MCIOJIb30BaTh IOJId BCeTO
Habopa OIOHOBPEMEHHBIX I[103ULIUM.
[loopemeM wumTOr'. HamM Hamo HaWMTM OINTMMaJbHOe f 1OJsga
Kaxgoro IOHS (Mexnoy TeKylMM IHEM M OHEM MCTEeUeHMS)
KakK IH4 BBEXOHa. /Mg KaxOoM OaThl BHXOIa HeOOXOOMMO
ONpenesiMTh LIE€HBEl MexXOy IIJIIOC M MMHYC X CTaHIapPTHEIX
OTKJIOHeHUM (0OpuHO X ©OyzdeT paBHO 8) oT ©6asoBOM
HeHs 0a30BOT'O MHCTPpyMeHTa. baszopas LieHa MOXeT OBITh
TeKylenym LeHoM 06a30BOI'O MHCTPYMEHTa, WM Xe OHa
MOXeT OBITh CKOPPEKTMPOBAHa MOJIS ydeTa LEeHOBOI'O
TpeHIa. Tenepb BaM HAIOO HAWTU 3HadeHMe 14 f Mexny
0 " 1, KOTOpoe nacrT HauboJibllee cpenHee
reomMeTpmnueckoe HPR, wcnonssya HPR 1noja Lmuen wMmMexnoy
JIOC M MMHYC X CTAHIOAPTHBIX OTKJIOHEHUM OT ©Oas0BOMU



LeHBl OJId YKAa3aHHOM IaTe BEXOIa. TakKuM o0pas30oM, OJid
KaxIoM QJaThl BHEHXOIa Yy Bac OymeT onrtmMalbHoe f u
COOTBETCTRYyKIIEE cpenHee TeoOMeTpUuUecKoe. IaTa
BEIXOIa, KOoTOpada maetT HamboJbliee cpenHee
TreoMeTpuUecKoe, SBJISeTCH OINTMMAaJIbHOM IJaTOM BEIXOIA
u3 nosuuum, m f, COOTBETCTBYKIIEE 3BTOMY CpPpeIHEMY
TeoOMeTPUUEeCKOMYy, HGBJSeTCcda onTuMalibHeM f. CTpyKTypa
STOVM MNPOLEenyph CJenyiuasd:

719 KaxIOM IaTH BHEXOIA MEeXIy TeKylleyM IOaToM UM IOaToM’
NCTEeueHusa

Isiga  Kaxmoro sBHadeHusa £ (moka He OyJdeT HaMIeHO
OIITMMAaJIbHOE)

IJ1g KaXIOOWM PBIHOUHOWM CUCTEME

IIns xaxmoro TuMKa Mexnay +8 um -8  CcTaHOapTHBEMU
OTKJIOHEHUAMU

Onpenenrte HPR

CrnenmyerT OTMETUTE, UTO MBI MOXEM ONIpenesinTh
ONTMMAJIbLHYK IIaTy BHXOIa, T.e. »OaTy, KoI'Ia CJenyeT
3aKPBEITH BCK HO3UMIMIO. MOXHO HNPUMEHMUTH DBTY  Xe
NpoLenypy IOJIS HaxXOXIEeHMS OINTMMAaJIbHOM IJaTH BEXOIOA
oJis KaxXIoom KHOTU» (oTmesnbHOM no3mimm) , uTo,
npaBna, TEeOMETPUUECKM YBEJIMUMUT UMCJIO PaCUEeTOB.
Torma npouenypa HECKOJIbKO U3MEHUTCH u OyneT
BEIIJIAOETH CJleOyiulrM Oo0pa30M:

IJid KaXOOWM PBEIHOUYHOM CUCTEMEL
719 KaxIOM IaTH BEXOIA MEeXIy TeKylleyM IOaToM UM ITaTou

MCTeueHua
Imna kaxgoro =RsHaueHusa f (nmoka He O6yzmeT HaAMIEHO

ONTMUMAJIbLHOE)



718 KaXIOOM PBEIHOUWHOM CMCTEMEL
Inga xaxzmoro TuMKa Mexny +8 m -8 CcTaHDapTHBEMU
OTKJIOHEHUAMU

Onpepesinte HPR

MTak, MBH PaACCMOTPENIM OOHOBPEMEHHYI TOPTOBJIO II0
HECKOJIbKMM TIO3ULMAM I[IPY HAJIUUUM [IPUUMHHOM CBS3MU.
Ternepb PaAacCMOTPMM CUTyallMio, KOI'Ia CBS3b CllydyalHa.

TOPI'OBJISI IO HECKOJILKMM [OBULMSIM PV HAIWUYUNU
CIIy4YaMHOM CBSIBU

Bel OOJIXHEL 3HaTb, dYTO, KakK M B CJIydae C HquMHHOﬁ

CBA3bK, METOHIE, VYIOMAHYTEE B CJleOypler IJabe,
MOCBAINIEHHOV KOPPEJALUMOHHEIM CBA3SM, IPUMMEHMMEB UM OJI4
CJIydaMHEIX CcBa3er. Ho He HaobopoT. HenpaBWIIBHO
[IPMMEHATH Me T OBl IJia CJIy4alHBIX cBAa3en K
KOPPEJNALUVMOHHBEM CBA34M (korTma KOBSOOMLUIMEH TH
Koppensauuu He paBHel 0). Ilpu ciayyamHOM  CBSA3U
KOBObbuLMeHT KOoppendaumum MEeXIY LleHaMM OIBYX
MHCTPYMEHTOB BcCcerma pakeH 0.

CriiyuamnHasa CBA3b MeXxXny IBYMS TOPIT'Y €EMBEIMU

MHCTPYMeHTaMM (axkumy, OQboOYEpPCH, OILUMOHEL M T.n.)
VMEeEeT MEeCTO B TOM CJlydae, €CJIM MX I[JEHB HEe SBaBUCHT
opyr oOT »mpyra, T.e. KOos30bMUMEeHT KOoppeldluumM LIeH
PaBEH HYJK, WIM OXMIAEeTCSH, YTO OH OyIeT paBeH HYJIO
B ACUMIITOTUUYECKOM CMEICJIE.

Korma xoO300ULMEeHT KOppesduuM OBYX COCTAaBJISKIMX
paBeH O, HPR @OJjia COBOKYIIHOM IO3ULUM PACCUUTHIBAETCH
crlenymouyM obpasoM:

N N
5249 HPREL U=+ ¢ u)-Ilpm v,
i=1 i=1
Toe N = UMCJIO «HOTI'» IIO3ULUNA;
HPR (T, U) = HPR @njyig OAHHOTO TEeCTUPYEMOIT'O SBHAUEHUH
T m U;
C. (T, U) = ko20dMUMEHT 1-0M «HOTMU» IIPU OaHHOM

3HaueHum U, KOT'Da BpeMd, OocCcTaBlleecd OO MCTEeUeHUA
cpoka, paBHO T.



IJia  OINLMOHHEIX «HOI», 3aHeCeHHBEX B neber, wWINM
IOJIVMHHOM MHO3ULUMM O 0a30BOMY MHCTPYMEHTY :

(5.232) C(T, U)=f*(Z(T, U-Y)/S-1)

;1S  ONUMOHHEIX «HOTI», S3aHECEeHHBEX B KpeomuT, WUIKu
KOPOTKOM TMO3ULUM 10 Oa30BOMY MHCTPYMEHTY :

(3.236) C(L U)=f=(1-Z(T U-Y)/S),

roe f = TecTupyeMoOe 3HaueHue f;

S = Tekyumasa LieHa OIILMOHA;

Z(T, U - Y) = mTeopeTHyeckKas lLieHa OILMOHa, KoTrza
lileHa 60as30BOI'O MHCTpPyMeHTa parHa U - Y, a
BpeMsd, OCTaBlleecd IO CpOKa MCTEUEeHMS, PaBHO
T;

Pj(T, U) = BEPOATHOCTbD TOTO, JyTo ©a30BHM

MHCTPYMeEHT paBeH U, KoI'ma BpeMs, OCTaBlleecsd
IO MCTEeUYeHMd CpOoKa MCIOJIHEeHMSA, paBHO T;

Y = pas3HOCTb MexIOy apudMeTMdeCcKMM MaTeMaTudeCKUM
OXMIOaHVEM 0az30BOIO MHCTPYMEHTAa (coryacHO
ypaBHeHMo (5.10)) m TekymeM LIeHOM.

Ternepb MBI MOXEM pPacCCuUMTaThb CpelHee TI'eOMEeTpPpUUeCcKoe
HPR 1njga ciy4yalrHOM CBA3WU:

+88D +8SD N N
525 GED={ [] ..... [T w+Xcauop-ITrmup-
U1=-88D UN=-8SD

+85D N
YD > Ilexup

rone G(f, T) = cpenHee TeoMeTpudeckoe HPR 1nnsa
IOAaHHOT'O TEeCTUPYEMOT'O 3HaueHusa [ M OaHHOT'O BPEMEHU
T, ocTawpmerocd OO MCTEUEeHMS CpoKa OT YKa3aHHOMU
IoIaTel BEHIXOIA . SHaueHnd f n T, KOTOPEIE OanT
HauboJiblee cpenHee reoMeTpruyeckoe, OIITMMAJIbHEL .
CTpyKTypa 5STOM IIpOoLenypE Takas Xe, Kak M B CcJjydae
C IPUUMHHOM CBHA3bI0:

719 KaxXIOM IAaThH BHXOIA MEXIy TeKylleyM IOaToM UM IaTou

VicreueHmd



I1g kaxgoro sHaueHusa I (nmoka He OymeT HaMIEHO
ONTUMAaJILHOE)

19 KaxXIOOM PBIHOUHOWM CUCTEME

IIns xaxmoro TMKa Mexngy +8 um -8  CcTaHOapTHHMU
OTKJIOHEHUAMU

Onpegngenmure HPR

EOVMHCTBEHHOE pal3JiMuMe Mexy IMIPpOoLenypOor HaxXOXIeHUS
CpelHero TI'eOMETPUUECKOTO MJIS CJYy4YaMHBIX CBS3€M U
IPpOLEnYyPON IJIA [IPUUMHHBEIX CBA3€M COCTOMT B TOM, UTO
rrokasaTesb CTeleHM IJjd Kaxznoro HPR npm ciiydaHOM
CBS3M PpPaCCUMTEIBAETCHA IIyTEM YMHOXEHMSA BEPOATHOCTEN
TOT'O, UYTO <«HOTM» OyOyT HAXOIOMTBCS Ha OAHHOM ILIeHe
onpenejsieHHoro HPR. Bce 5T CcyMMBl BEpPOATHOCTEMN,
VCIIOJIB3YEMBEIE B KauduecTBe IOoKal3aTeJIeM CTeNeHu OJ4
kaxnoro HPR, camm 1o cebe Takxe CYMMUPYIOTCHd, Tak
uTo, korma Bce HPR T1NepeMHOXEeHEl OJjIid IIOJIYyUYeHUS
npoMexyrTouHoro TWR, er'o MOXHO BO3BEeCTUM B CTEIIEeHb
eIVMHMIIEI, IOeJIEHHOM Ha CyYyMMYy I[OKasaTeJIey CTeIleHN,
VCIIOJIb 3y EeMBIX B HPR. n CHOBaA npouenypy MOXHO
V3MEHUTHh, UYTOOB HaAMTM OITMMAJIbHBEIE IOATH BEXOIOA IOJI4
KaxIoM COCTaBJIAKIEN [TO3ULIUN.

HecMmMoTps Ha BCKH CJOXHOCTL, ypaBHeHue (5.25) Bce-
TakKM He peumaeT OpobJjieMy HeHYJIEBOTO KO3(duLUMeHTa
JIMHEVHOW KOppessauuM MexIy LeHaMM IBYX KOMIIOHEHTORB.
Kaxk BUIONTE, onpenesieHue OIITVMAaJIb HEIX BECOB
KOMIIOHEHTOB SBJISE€TCHA IOOBOJIBHO CJIOXHOM 3ajauem! B
CIIenyniMxX HECKOJIbKMX IJlaBaxX BH YBUIMTE, KaK HaAUTHU
IpaBUJIbBHEIE BecCa OJIS KaxXIoM COCTaBJIANIEN [103ULIUM,
Oyob TO aKuuMda, TOBap, OIUMOH WIM JIIOOOM »OpyI'ou

VHCTPYMEHT, HEe3aBUCKMO oT CBA3U (IpMumMHHa4A,
CJlydalHasa WM KOPpPEeJIaUMOHHAad) . BXOIOHBIE  IOaHHEBE,
KOTOPHE HaM norpedbynrcHd, crlenymoiume : (1)
KOBObOOULIMEeHTEL KOoppendaumnum CpenHMX IHEeBHEBIX HPR
nosmuuy B noprhesie Ha OCHOBe 1 KOHTpakTa, (2)
apupMeTUde CKHME CpenHee HPR n CTaHIOAPTHHE

OoTKJIOHeHmda HPR.
YpaBHEeHUS (5.14) u (5.20) [IOKasERAaKT, KakK



HaxoouTb HPR @OJjid OJMHHBEIX UM  KOPOTKMX [IOSMULMUM 10
ONLIMOHAaM. YpaBHeHUE (5.18) [IOKas3eBaeT, KakK
HaXOIOIUTb CpenHee TreoMerTpmuueckoe. Ml MOXeM TakKxe
OIpenesInNTh CcpelHee apudMeTmyecKoe:

IJ19 OJIMHHBIX OILMOHHBEIX IIO3ULMM, T.&. OTHECEHHHX B
neber:

+85D
(5.262) AHPR={ ) ((1+f*(ZTU-Y)/S-1)*PTU)}/

U=-85D

+8SD

/ Y, P(T,U)

U=-8SD
):[JIH KOPOTKMX OIIONVMOHHBIX HOBMLLMI?JI, T.€. OTHECEeHHBIX B
Kpegurt:
+8SD

(5.266) AHPR={ >, ((1+f*(1-Z(T U-Y)/S))*P(T, U)}/

U=-85D

+85D

/Y, P(T.U)

U=-85D

e AHPR = cpenHee apudpmeTmueckoe HPR;
f= onrTmMmanbHoe f (orT O mo 1);

S= Tekyllas lLieHa OIIlMOHAa;

z(T, U - Y)= TeopeTmrueckasd lieHa OIlMOoHa, KoIrnga
IeHa 60a30BOT0O MHCTpyMeHTa paBHa U - Y, a
BpeMsd, OCTaBlleecsa IO CpOoKa MCTedeHUsd, PaBHO
T;

P(T, U) = BEepOATHOCTb, UYTO Oa30BEM MHCTPYMEHT

paBeH U, korma BpeMsa, OCTaBlleeCcda OO MCTEeUeHUd
CpOKa MCIIOJIHEeHud, paBHO T;

Y= pasHOCTb MexXOy apudMeTUUdeCKMM MaTeMaTudeCKMM

OXMIOaHVEM 0az30BOTO MHCTPYMEHTA (coryacHO
ypaBHeHuo (5.10)) m Tekymey 1LI€HOM.
SHada cpenHee TreoMeTpruyeckoe HPR n cpenHee

apupmeTmyeckoe HPR, MOXHO ONpeneyiMTb CTaHIOapPTHOE

OTKJIOHEeHMEe 3HaueHuMm HPR:
(5.27) SD=(A"2-G*2)~(1/2),

raoe A = apudpmMeTHueckoe cpenHee HPR;



G = reomMeTpmueckoe cpenHee HPR;

SD = cTaHmapTHOEe OTKJIOHEeHMEe 3HaueHum HPR.

B sTOM 1mJjlaBe MBI [IO3HAKOMUMJIIMCH €lle C OOHMM CIIOCODOOM
pacueTa OIITMMAaJILHOI'O f. [TopenoxeHHBIN METOL
IOOXOONUT oJis HEeCMCTEMHEIX TPENOEPORB. B BUIE
BXOIHOTO rnapameTpa 3IeChb MCIIOJIb3YyEeTCH
pacrnpenesyieHre pes3yJibTaTor I[IO0 0as30BOMYy MHCTPYMEHTY
K OoIpeneJyieHHOM naTe B OyayuweM. JaHHBM & TIOOXOI
[IO3BOJIAET HAMTM OITMMAaJIbHOe f Kak IOJa9 OTIOEeJIbHBIX
OMNUMOHHEIX I[IO3ULMM, TakK U IOJ4 CJIOXHBIX T[IO3ULIUN.
CymecTBeHHEIM HeIOCTaTKOM MeToda SBJSeTcd TO, UYTOo
CBA3M MEeXIOYy BCEeMM MNO3ULUIMU IOOJIKHBEI OBITH CJIyYalMHBIMU
UYL TPUYMHHBEIMMU .

O3HavaeT JIM BHIIECKA3AaHHOE, UTO MBI HE MOXEM
MCIIOJIB30BATH Me T O OhI IomckKa ONITUMMAaJILHOTO f,
PAaCCMOTPEHHEIE B IMNPEeduHOylMx IJlaBaxX, IOJA HECKOJIbKUX
OOHOBPEMEHHO OTKPBITEIX T[O3MUMM WM ONUMOHOB? Her,
BEl BCeI'Jga MoOXeTe BHOpaThk Hambojiee 300eKTUBHBEIM C
Bamen TOUKM 3peHud IoOxXom. MeTonHl, IeTaJIbHO
OIIMCAaHHEIE B HBTOM TIJlaBe, MWMEKT KaK OlIpeleJIeHHEE
HeIJgocTaTKH, Tak u IOCTOMHCTBA (HanpuMep
BOBMOXHOCTE pacueTa OINTUMAJIbHOT'O BPEMEHM BEXOHA) .
B CIIenyIeEN TJaBe MBI Oyoem M3ydaTh TEeMEI,
Kacawoumyecsa IIOCTPOEeHMS OITMMAJIbHOT'O HnopTohesis, dUTo
No3aHee TIIOMOXEeT HaM B yIPABJEHUM KalMTaJIOM I[IPpU
OOHOBPEMEHHOM TOPI'OBJIE IO HECKOJIbKMM I[IO3BULMUAM.

[esp 2TOM KHUIM — MI3YUUTh [HOPTOESIM PBIHOUHBIX
CUCTEM, VICIIOJIb 3YINX pPas3JInYHEIE VMHCTPYMEHTEL C
PAa3JIMUHBEIX PBEHKOB. B @»OaHHOM TIJlaBe Mbl JOCTATOYHO
IOOPOOHO PAaCCMOTPEJIM TEOPEeTUUYECKME L EHB OINLMOHOB U
Ternephb IeperieM K CO3IaHMI OINTMMAJIbHOT'O MopTdesid.

I'naBa 6
KoppensaumuoHHie CBsIZM M BHBeIOeHMe sbdpexTmMBHOM

I'PaHMIIE

Mrl  y3HaJIM HECKOJIBKO CIIOCOOOB IIOMCKA ONTHUMAJIEHOI'O
KOoJIMYeCcTBa IIpM TOPI'OBJIE (QroOUepcamMyu, aKIUSIMU U



onnmoHamMu (IO OTOEeJIBEHOCTM WMJIM COBMECTHO C OPYIMMMU
MHCTPYMEHTaMu) , Korma cyumecrByeT Jamubo cJjaydyarHas,
JIM6O HIPUYMHHAS CBSA3B MEXIY IL[EHAMM MHCTPYMEHTOB.
MoxHO onpenejyinTh O THMMAaJIbHEINA Habop, Kornma
KOBQQUIIMEHT JIMHEMHOM KOppeJIsaLmm IBYX JIFOORIX
SJIEMEHTOB Hnoprgens paseH 1, - 1 wmim 0. O»OHAkKO
CBS3U MeEXIy OBYMS BJIEMEHTAMMU noproesnsd,
paccMmaTpmBaeM JI MEI KOPP eI IIeH (B
HEMEXAHUUYECKOM  TOPI'OBOM CHCTEME) MM MU3MEHEHMUM
bajsiaHCca (B MEXaHMUYECKOM CHUCTeEME), PEeNKO HAanT TakKue
Y IOOOHEIE BHAUYEHMUA KOBQQUIIMEHTOB JIMHEMHOM
KoppeJsisanmu. B 5Toy 1JiaBe ONMcaH Ccrnocob onpenejleHUs
S5QPEKTUBHOM T'PAHMIE HOpTHesier PBEIHOYHEIX CHUCTEM,
Korna KOSQQUIIMEHTE JIMHEMHOM KOPPEeJSLmy JIOOBX IOBYX
KOMIIOHEHTOB pPacCMaTpMBAEMOI'O MHOPTQEes I NIPUHUMAKT
IPOMBBOJIBEHEIE 3HAUYEeHMsT Mexny -1 wm 1 BKIOUYUMTEJIBEHO.
llanee onmucaH MeTon, HIPUMEHSEMEBI MIPOQYEeCCHOHATIaAMU
IJjis ~ pacyera OIITVMAJIbHEIX noproesnen aKLIMM. B
cienyoumemn TJIaBe MEI aganTupyeM ero JJ15
MCHOJIE30BaAHMA JIIOOBIX MHCTPYMEHTOB. J[aHHas IJlaBa
OCHOBAaHAa Ha BaXxHOM IPEennosOXeHMM, KOTOpoe
B3aKJIOYaeTCsI B TOM, UTO pacHpenesyieHus, I'€HEePUPYOIME
ocjen0BaTEeNIBHOCTE CIOEJIOK (pacrnpeneyeHms
nopubeUier) , MMERT KOHEUHYI OucHepcuin. llpeldjioxeHHEBe
MeTOnr SQOEKTMBHE TOJIBEKO TOoI'Zda, KOI'Za MCIOJIb3YEMEE

BXOIOHBIe IAHHBIE MMeKRT KOHEUHYI ,HMCHepCMIOl.

OnpegneneHne npobiieMsl

Ha HekOoTOpOe BpeMsa OCTaBMM CaMy MO OINTMMAaJIbBHOIT'O
f (MBIl BepHeMCsa K HeMy I[I03%Xe) . Jlerue BCcero IIOHATH
[IapaMeTpmuueckKoe BEIBEIIEHME 50PeKTUMBRHOM TPaHuLIEL,
eCJIM paccMOTpeTh nopTdesib akumMm. ByldeM MCXOOUTHL U3
TOT'O, UYTO STU aKUMM HAXOOATCS Ha IOEHEXHOM CcuUeTe U
[IOJIHOCTBIO OIlJIaUueHB, T.e. OHM KYIIJIEHE He 3a CdYeT
KpenonuTra, IOJIYydeHHOT'O OT OpOoKepckoM OGuPMEL (He Ha
MapXrHaJibHOM cueTe) . C ydeTOM D3TOI'O OI'PAaHMUUYEHUS ME
BEIBEIEM HOOEeKTUMBHYI TI'paHuUlLly nopTohesen, T.e. U3
IPEeOJIOXKEHHBEIX aKUMM Cco3JanvM KOMOMHAalLMK, KoTopasd
OymoeT MMeThb HaMMEHBbIIMM YPOBEHb OXMIOAEeMOI'O pPMUCKa
OJI9 OaHHOTO YPOBHS OXMIAEeMOT'O BEMIPHIIA. ITU YPOBHU
3a0anTCcHd CTEIEeHb  HEeNpUATMA  PUCKa MHBECTOPOM.



Teopmsa Mapxorulla (mnam CoOBpeMeHHas Teopusa nopToesid)
yacToO HaswvlBaeTcd Teopmem E— Vo (Expected return
(oxmpmaemMasa npubewib) —Variance of return (ODucnepcusa
NPUOBLIIN) ) . OTMeTBTE, gyTo BXOIHEIE rapaMeTpPErl
OCHOBAHEI Ha OAHHBEIX I[I0 [IPUOBLIIN, TakMM obpaszou,
BXOIHBIE IOAHHBEIE IIJId BHEBEIEHUS SOOEKTUMBHOM I'PAHMULEL —
5TO OPUOBUIM, KOTOPBEE MBI OXMIAEM I[10 HOAaHHOM aKUUM, U
OUCIIEpCUd, KOTOpad OXuoaeTcd OT DBTUX [IPpUOBIIEN.
[lopuObIM IO AaKUMAM ONPenesIdlnTCd KakK OUMBUIEHIH,
OXMIOaeMele 3a OIPeneJyiIieHHBEM [Iepuol BPEeMeHM, IIJI0C
[IOBBIIEHME  PHHOYHOM CTOMMOCTM  aKLUUM (MM MMHYC
YMEHBIIEHUE) 3a DBTOT Xe Iepuon, BEIDAXEHHEIE B
NpoLEeHTax. PaccMoTpuM yeTHpe [IOTEeHLMAJIbHEE
VHBECTULIUM, TPU M3 KOTOPBEIX — B aKUMM, a OIHA — B
cbeperaTesibHEI CUeT C TPOLIEHTHOM cTaBkou 8 1/2% B
Tom. OTmMeTbTE, uTo B DTOM npuMepe
NPOOOJIXMTEJIbHOCTE [epuola MHBECTUPOBAHMA (KOT'Ia MEI
u3MepsaeM NpubbliM M MX Oucnepcum) — 1 T0n0:

VMuBecTHLMa OXMIaeMad OxmnaeMas

NPMOBLIIb OMCIIepPCUA NPUOBLIIM
Toxico 9,5% 10%

Incubeast 13% 25%

Corp.

LA Garb 21% 40%

CbeperaTesibHE 8, 5% 0%

1 cuerT

Ecmnm npmubaBUThb K 3HAUEHNI OXMIoaeMon IPUOBLIIN
egMHuily, Mbel nosayumMm HPR. Takxe MBI MOXEM WM3BJIEUb
KBAaIPaTHEM KOPEHb M3 3HAUEHMA OXUIAEMOM IOUCIEePCUMU
[IPUOBLIIN 17 [IOJIYUYUTH oXxXmnaeMoe CTaHOapTHOE
OTKJIOHEHMVE NPUOBLIN.

JICIONIb3yEMEI BPEMEHHOM TOPM3OHT HE MVMEeeT 3HAUeHUS
rnpm YCJIOBUH, UTo OH OOVMHAaKOBEIN IJid BCEX
paccMaTpMBaeMEIX ~KOMIIOHEHTOB. Ecim peub wupmeT O
NPpUOBIM, HEBAXHO, 4YTO MEl MCIOJIB3yeM: I'oI, KBapTall,
5 Jier wiIM OeHb, — IIOKa OXMIOAeMBle NPpUOBIIM U
CTAHIOapTHEIE OTKJIOHEHMS IJiId BCeX paccCMaTpuBaeMBIX
KOMIIOHEHTOB MMET OIOHM U Te Xe& BPEeMEHHbBEe pPpaMKMU.



CHUCTEeMEl KOOPIOMHAT

NMuBecTuuma OxmIoaeMad OxmnaemMmoe
npubesib (HPR) cTaHmapTHOEe
OTKJIOHEHME
IPUOBLIIN
Toxico 1,095 0,316227766
Incubeast 1,13 0,5
Corp.
LA Garb 1,21 0,632455532
Cbeperaresir 1,085 0
HEIVI CUET
Oxmnaemasd nOpubBIJIB — STO TO Xe caMmMoe, dYTo
IIOTEHIMAJIEHAA [IPUOEIIE , a OVCIIEPCUA (o
CTaHIOAPTHOE OTKJIOHEHME) OXMIOaeMblX NPUOBIIEM ~ TO Xe
camMoe, UTO W [NOTEHIMAaJbLHEN puck. OTMeTbTe, UTO
IaHHad MOIeJib IOByMepHad. Mel MOXeM CKa3aThb, UYTO
MOIeJlb [pencTaBJjieHa I[IpaBbEM BEPXHMM  KBAIPaHTOM
OIeKapTOBOM CHMCTEME KOOpIOMHAT (CM. PHUCYHOK 6-1),
Toe IO BepTuKanlM (ocb Y) OTKIAOEBaeTCd oXumIaeMas
NpmbBIIL, a IO TOopM30OHTanu (ock X) OTKJIaOBIBAeTCHd
oxupmaeMasa OUCIepCHusa, WM CTaHODapTHOE OTKJIOHEeHUE
[IpMOBLIIEN .
1.4
1,3
La Garb
121 *
Incubeast
. | Coeperareuibiit cyer T‘::ico *
*
) 1 —— ! : ! * ' ’ !
.0, 0 0,1 0,2 0,3 0.4 0,5 0,6 0,7
PucyHork 6-1 I[IpaBENI BEPXHMY KBaIPAaHT OEKAPTOBOM



EcTe M OpyI'Me acIleKTH I[IOTEHLMAJIbHOI'O PUCKa, TaKue
Kak [IOTEHLMAaJIbHEI PUCK (BEPOATHOCTS)
KaTacrpodmueckoro yOBTKa, KOTOpeM Teopud E — V He
paccMaTpmMBaeT OTIOEJIbHO OT »OUclepcum npuobsuier. Mel
He OyIeM mM3ydaThb D5Ty KOHLENLMO B IaHHOM IJlaBe, a
OyomemM obcyxmaTe Teopuwo E — VB KJIAaCCHMYECKOM
BapmaHTe. MapkKOBML TaKxXe YyTBepXIals, 4YTO IopTdelib,
[IOJIYUYEeHHEM M3 Teopum E — V, onoTmMMajJiIeH TOJIBKO B TOM
ciaydae, ecJu II0JIE3HOCTH, T.€. «KYIOBJIETBOPEHME»
VHBECTOpPa, aABJIdeTCHd JIUIIBb byHKLIMEN OXMIoaeMom
NpUOBJIM U OUCIHEePCUM OXMIOAEeMOM MNIPpUOBIIM. MapKOBMUIL]
yKasaji, 4YTO MHBECTOP MOXET MCIOJIb30BaTh U 0OoJjee
BEICOKME MOMEHTHE paclpelesieHMd, a He TOJIbKO IIepPBHE
IBa (Ha KOTOPEIX OCHOBaHa Teopuda E — V), Hanpumep
ACUMMETPUI U DKCLECC OXMIAEMBIX IIPUOBLIIEN.

[lJoTeHUIMAJBHEIM PUCK — OUeHb €eMKOe IIOHATHue, OH
ABJISETCHA byHKLIMEN Topasngo OoJiplero uyciia
IepEeMEHHEIX u BKJIOUAQET boJiee BEICOKUE MOMEH THI
pacnpeneyieHum. TemM He MeHee MB OyIeM OINpelnesiaTh
[IOTEeHLMAaJIbHEM PUCK Kak OVCIIEPCUIO OXM DA EMBIX
npubweiem. He crhnemnyeT, OIOHAKO, IoJlaraTb, 4YTO D3STUM
PMCK TIOJIHOCTBI ONpeneJieH. PMCK HAMHOTO WKUpe, M €TI0
peasibHasga InOIpMupoma IIJIOXO I[IOoOJaeTCsa KOJIMUEeCTBEHHOU
OllIEHKE.

[lepBOe, UYTO IOOJIXEH CIOejlaThb MHBECTOP, XeJaKlun

MCIIOJIb30BaTh TEeOPMIO E — v, 3TO npmgaThb
KOJIMUEeCTBEHHBIN CMEICJI CBOVM [IPenrnoJIOXEHUAM
OTHOCUTEJIBHO OXMIIaeMEIX IpuOBLIIEN 17 O/ICIIepCUM
[IpMOBLIIEN paccMaTpMBaeMEIX LI€HHEIX OyMar Ha
onpeneJjyieHHOM BPEeMEHHOM TOPMU30OHTE (nepmone
yIOepXaHusd) . Sl rnapaMe TpEl MOXHO [IOJIYUUTh

SMIIMPUUECKM . VHBECTOP MOXEeT PacCMOTPEeTh IMIPOUITYIO
NCTOPMI ILIeHHHX OyMar ¥ PacCuMTaTb OPUOBIIM ¥ UX
OUCIIEPCUM 3a OoIpeneJyiIeHHBe Mnepuonbl. Kak yxe ObBLIOo
OTMEUEeHO, TEepMUH «IpuOBUIM»® OBHAauaeT He  TOJIbKO
OVBUIOEHOE I[I0 LIeHHOM ©OyMare, HO M JiOOBE IIOBHIIEHNU

CTOMMOCTM LEeHHOM OymMarm (B NpoOUeHTax) . Hucrnepcusa
ABJIAETCHA CTATUCTUUECKON IUCIIepCcHuen [IPOLLEH THEIX
npubeier. g onpenesieHMsa OXMIaeMOV NPUOBIIM B

nepuon  yIOepXaHus MOXHO MCIIOJIb30BAaTh JIMHEMHYIO
perpeccur IO HOPOUJIBIM OpuObBIAM. Juchnepcmsa Kak



BXOIOHOM napamMeTp onpenesgaeTcd nyTeM pacuerTa
OUCIEPCUM KaXIOM IMPOIJION TOUKM HOaHHEIX Ha OCHOBE ee
CIPOTHOBUPOBAHHOT'O 3HAYeHMS (a He Ha OCHOBE JIMHUMU
perpeccun, PacCUMTaHHOM IJ1s [IPOTHOBUPOBAHUSA
crlenymumey OXumaemMoum NpubbliM) . BMecToO TOI'O UTOOEL
omnpenesyidTb DOTM 3BHAUEHMUS DJOMIMPUMUECKMM CIOCOOOoM,
MHBECTOP MOXET OLEHUTh 3HAUYeHUs OyIOylUuxX HPUOBIIEN U

nmcnepcmﬁl. BosMOXxHO, HaMJIydiM criocobom
HaxOXIEeHMS TIapaMeTpoOB SBJISeTCHd KoMOMHaALMSI 0O00UX
IOOXOIOOB. uBecTOpyYy crenyeT MCIIOJIB30BATH
SMIOVPUYE CKUM Iogxon (T.e. MICIIOJIB30BATH

MCTOPMUUYECKMEe HOaHHBE), 3aTeM, eCclIM 3TO HeoOXoomMmo,
MOXHO YUYeCTb IIPOT'HO3 OTHOCUTEJIbHO OyInyllMX SHAYEHUUN
OXMIaEMBIX IpUOBLIIEN n OUCIIEPCUN . Crle nyouymm
rnapaMeTpamMmy, KOTOPEE »OOJKEeH 3HaTb MHBECTOPp nOJid
MCIIOJIb30BaHUA IIaHHOTO MeTona, ABJIATCHA
KOSOOULUMEHTE JIMHEMHOM KOoppeldumM Opubbier. 3TU
napaMeTpPsl MOXHO IIOJIyUYUThb OSMIUPUUECKM, IIyTEM OLIEHKU
MJIYM C IIOMOIBK KOMOMHAaLUM OOOMX MNOOXOLOB.

[lom onpenesyieHUMM KOSOOUULUMEHTOB KOPPEJALUMM  BaXHO
MCIIOJIB30BATh  TOUKM  HOAHHBIX TOI'O X&  BPEMEHHOI'O
rnepuona, KOTOPpBM OBJI MCIOJIB30BAH NIJIA OlIpeleJleHUd
OXMIOaeMblX IMNpuOBIJIEN UM OUCHepcur. JpyI'uMM CJIOBaMM,
€CJIM BBl MCIIOJIb3yeTe I'ONOBBE HOaHHBEE IJIA OlpeleJleHUd
oOXMIOaeMbelx I[IpUOBJIEM ¥ OUCIepcumM npubsien (T.e.
BemeTe pacyeTH Ha TOOOBOM OCHOREe) , ciaenyeT
MCIIOJIb30BAaTh I'ONOBBE IaHHEIE U I[IpU OlpeleJieHUU
KOSOOULMEHTOR  KOPPEeJIALUN. Ecam  BE MCHOJIB3yeTe
IOIHEBHEIE IOaHHBIE IJIS OlpelesieHUS OXUIOAEMBIX IIPUObLEEN
M Oucrnepcum npmubeiem  (T.e. BeImeTe pacyeThH  Ha
IHEBHOM OCHOBE), ToI'la BaM CJlefyeT MCIOJIb30BaTh
IIHEBHEIE IIaHHEBIE nJis onpeneJyieHnA KOBb0OULIMEHTOB
Koppessauuu. BepHeMCd K HallMM 4YeTBPpeM MHBECTULUAM —
Toxico, Incubeast Corp., LA Garb m cbeperaTejlbHOMY
cyeTy. [TpmcBOUMM M CUMB OJIBI T, 1, L n S
COOTBETCTBEHHO. Hirxe npuBeIeHa TabauLa X
KOSQOULUMEHTOB JIMHEVHOW KOPPEeJIALUN:

I L S

T -0,15 0,05 O



L O
Ha OCHOBREe IIOJIYUYEeHHBIX IIapaMeTpoOB MBI MOXeM
pacCumMTaThb KoBadpmnalimmw MeXnOy IBYMHA II€ HHBEIMM
OyMaraMm :
(6.01) COV, (=R, ;*5.*S,

TIe COVa, += KOBapualus MeXy LieHHOM Oymaroii a u nieHHoM Gymaroti 6,

R, , = k0athdUIHEHT THHCHHOM KOPPEIALMY MEXTY a U 0,
S, = CTaHIapTHOE OTKJIOHEHHE LEHHON OGyMaru a;

S.= CTaHIapTHOE OTKJIOHEHUE LEHHOH Oymaru 6.

CTaHIapTHBEIE OTKJIOHEHUS S, U Sg MOXHO HAaWTK, B34B
KBaIPaTHEY KOPEHb OUCIEPCUM OXMIOAEMEIX NPUOBIJIEV IOJid
LIeHHEIX OyMar a m 0. BepHeMCca K HalleMy OpuMepy. Mo
MOXEM OINpenesMTh kKoBapuauuion Mexdy Toxico (T) wu
Incubeast (I) craenymouyM 0Opa30M:
COV, | =-0,15%0,10 " (1/2) * 0,25 * (1/2)

= -0,15 * 0,316227766 0,5

=-0,02371708245

3Hasa KoOBapMalMi UM CTaHOAPTHBE OTKJIOHEHMS, MBI MOXEM
paccumMTaTh KOBOOMUMEHT JIMHEVHOM KOPPEeJIaLUN:

(6.02) R, ,=COV, ,/(5,*8y,
e COVa, s = KOBApMAlMA MeXy LeHHOH OyMaroi a u LgHHOH OymMaroi 6;
R, ; = xoadduuneHT MmHeiHo# Koppeiuuy Mexay a n 6;
S. = craHgapTHoe OTKJIOHeHHE IIeHHOI OyMary a;

|#2]
n
]

CTaHJapTHOE OTKJIOHEHUE LIeHHON Oymaru 0.

OTMeTbTEe, UYTO KoOBapmalumusda LeHHOM OyMaru CcaMoOM K
cebe 4BJIAeTCHd IOUCIEpPCHUen, TaxK KakK KO20QULUMEHT
JIMHEVIHOM KOppeldauuy LIeHHOM OyMarM caMoum K cebe
paBeH 1:



(6.03) COVX’X =1x*S§ *§
=1%§,"2
=5,"2
=W’
rae COV, = KoBapuauus LCHHOI GyMaru camoit K cebe;
| S, = CTaHIapTHOE¢ OTKIIOHEHHE LIEHHOX Oymarwu;
V= oucnepcus LeHHOM Gymaru.

Ternepbr MOXHO CO34aThb TabOMlly KoBapMalMM -OJId HAaWEeITo
npyMepa C 4YeTHPbMSA MHBECTULMVOHHEMM aJIbTEPHATMBAMU :

I L S
T 0,1 - 0,01 0
0,0237
I - 0,0237 0,25 0,079 0
L 0,01 0,079 0,4 O
S 0 0 0 0

Mel cofbpaii HeOoOXOOVMMYK IIapaMeTpUUEeCKyY MHOOpMalLM
" Ternepb [IONBITaeMCH chopMyIMpOBaTh OCHOBHYIO
npobysemy. Bo-mnepBHX, CyMMa BeCOB ILI€HHBEIX ©Oywmar,
COCTaBJAKIMX TIHnopTdesb, IOOJDKHaA OBTb pPaBHa 1, Tak
Kak oepaumMm BenOyTCda Ha IEeHEeXHOM CcYeTe, UM Kaxnoad
LeHHad OyMara IIOJIHOCTBI OIlJlaueHa:

N
(6.04) Y X, =1,

i=l
e N == 4mMcJ0O LUeHHHX ©0ymMmar, COCTaBJISLIINX
noprdesis;
X = NPOLIEHTHBEM BeC LEeHHOM OyMarm L
BaxHO OTMETUTHL, UYTO B YypaBHeHuuM (6.04) kaxnoe
3HaueHre X OOJIKHO OBITh HeOTPpULATEJIbHBEIM UYMCJIOM.

Crenymwoiiee PaBEHCTBO OTHOCUTCH K OXMIOaeMom

NpuleIIM BCeIro noproensas — sTto E B Teopum E — V.
Oxmmaemasd IPMOBLIIb noproesda aBJIAEeTCH CYMMOM
npuoBLIIEN ero KOMIIOHEHTOB, YMHOXEHHBIX Ha

cooTBeTCTBYyKIME BEeCda.

N
(6.05) Y U *X,=E,

i=1



roe E = oxumaemasa Opubelib HOPTOENS;
= UMCJIO LEeHHBEIX OyMar, COCTAaBJIAOUMX IOPTOEJIb;

N
X; = TPOLEHTHHM BeC LEeHHOM Oymarm 1i;
U;= oxumaemas NpuOBJIL LIeHHOM OyMarum i. V HaKoOHell,

MBI TIOIOOIJIVM K IIapaMeTpy V, T. € IOVCIIEPpCUM OXMIaeMBIX

IpUOBLIIEN ¢

(6.06a) V= X,* X * COV,,

i J

(6.066) V= X*X*R *5 *+S,

i ] iJ

M= M-

]
—

M= 1M

(]
—_

i J

N N N

(6.068)  V=(DX,"2*S"2)+2+) ¥ XxXxCOV,
i=1 i=l j=141
N

N N
(6.06r)  V=(DX"2%5°2+2+), ¥ X*sX*R *5+S,
rae V = nucniepcus OXHIaeMBIX IpubBIeit moprdens;
N = 4yuca0 UIEHHBIX OyMar, COCTARIMIONIUX TOPTheNs;
X, = IPOLICHTHBIMA BeC LEHHO#H Oymar i;
S.= ¢TaHHapTHOE OTKJIOHEHHE OXMAAEMBIX TPUOBLICH
LIEHHO# OyMaru i;

COVij = KOBapHall{sa OXWJaeMbIX MpHObLUICH MeXTy LUeHHO#R OyMaroi i
M LIeHHO} 6yMaroii j;

RLJ. = K03 PHIUHEHT THHEHHON KOPPEIISTUHHA OXMIACMBIX TIPUOBLIE
MeXmy 1IeHHOM Gymaro# i M ieHHo# Oymaroii j.

Hawel UeJsipi0 4BJISeTCHA IIOMCK 3HAaueHuUM X (OIpuyeM Uux
CyMMa paBHa eIOuMHUIE), KOTOPHEIE OAKT HaAMMEHbIIEEe
3HAUEeHMe \4 oJ1s ONnpeneJyIeHHOT O BHAUEHNUSA E.
MakcuMmUsupoBaTh (MM MUHMMU3MPOBATH) OyHKUMIO H (X,
Y) OpM HalMuuy YCJIOBUS WM OoTIpaHuueHuda G(X, Y)
MOXHO C IoMouWbs0n MeTona Jlarpaxnxa. [[Iinga 3TOoro 3amalimM
byukumo Jlarpawxa F (X, Y, L):

(6.07) F(X,Y,L) = H(X,Y) + L * G(X,Y)

ObpaTuTe BHMMAaHME Ha QopMy ypaBHeHUMsa (6.07). Homasa
byuxkuma F(X,Y,L) paeHa MHOXxMUTeJiO JlarpaHnxa L (ero
3HaueHMe MB IIO0Ka  He 3HaeM) , YMHOXEHHOMY  Ha
OTPAHUUUTEJIbHYIO GYHKLMIO G(X,Y), [1JII0C
neppoHavaJgbHasa OoyHkuua H(X,Y), DBKCTpeMyM KOTOPOM



MBI M XOTMM HaAWTU.

PemeHye 5TOM CUCTEMBl M3 TpexX YPaBHEHUM HOacT
TOUkKM (X;Y;) OTHOCUTEJIBHOT'O 3KCTpPpeMyMa:
F.X,Y,L) = 0 F,(X,Y,L) = O F (X,Y,L) = O

IomycTuM, MH XOTMM MaAaKCUMU3UPOBATHL IIPOU3BeIeHUE
OBYyX UMCeJI IOIpuM YCJIOBMM, UYTO MUX CyMMmMa pabHa 20.

[Iycte X M Y »gBa udymcia. Taxkum obpasom, H(X,Y) = X *
Y aBJIgeTcHd byHKLIMEN, KOoTOpada OOJIXKHA OBITH
MaKCUMU3UPOBaAHAa npm HaJIM4umm OTPAHUUUTEJIBHOM
byakum G(X,Y) = X + Y - 20 = 0. 3BajpaguM OYHKLMUIO
JlarpaHxa:

F(X,Y,L) = X *Y 4+ L * (X + Y- 20) F,.(X,Y,L)=Y+L
F,(X,Y,L)=X+L F (X,Y,L)=

X +Y-20

Tenepr npmupasHdeM F*(X,Y,L) u Fy(X,Y,L) HYyJI©O u
peurM KaxIooe M3 HUMX OJI4 [NoJIydeHusa L:

Y+1L=0 Y=-L mu

X+L=0 X=-L

Tenepws, npuHae F(X,Y,L) = 0, Mel nojayuuMm X + Y -
20 = 0. HaxkxoHeu, BamMeHuM X U Y 3KBMBAJI€EHTHLMU
BEIPAXEHMAMM, cCcoIepxXamyuMm L :

(-L) + (-L) - 20 =0 2 * -L - 20 L=-10

Tak kak Y = -L, 170 Y = 10 m X = 10. MakcumadbHOEe

npomsBeneHue: 10*10= 100.

MeTon MHOXMTeJier JlarpaHxa OvUl [OIPOOEMOHCTPUPOBAH
Jigs  OBYX  [IEepEeMeHHBIX UM  OIHOMU OlpaHnMunTENIEHOM
byHkLUMM. MeTon MOXHO TakXe IPMMEHATHL, KOI'la eCThb
OoJjilee uyeM IOBe IIepeMeHHBEe U 0OoJjiee UeM OIHa
orpaHMumTeNnbHasa OQyHKUMA. Jajlee g IpuMepa clenyerT
bopmMa @mJig HOOMCKa BKCTpeMyMa, KOorma eCcTb Tpu
[IepPeEMEHHEIE M OBEe OI'PaHMUMTeJIbHbBEe QYHKLUN:

(6.08)  F(XY.ZL,L)=HXY,Z) +L *G(X\Y,Z) +L,*G,XY2)

B 5TOM ciydae, YT OOB onpenesyimTh TOUKM
OTHOCUTEJIbHEIX BJKCTPEMyMOB, BaM HAIIO PEUUTbL CUCTEMY
M3 OATU yYPaBHEHUM C [OATbK HEUM3BECTHBIMM. I[lOo3Xe ME
[IOKaXeM, Kak 2TO CchejyaTh.

CoopMynmpyeM NpobJieMy HECKOJIBKO MHaue: HeOoOXOIOMMO
MUHVMM3MPOBATE V, T.e. OUCIEPCHI BCero noproesnd, C



yueToM IOBYX CJIeOyRIMX OT'PaHMUEHUN :

N
(6.09) (in *U,)—-E=0

i=]

N
6100 Q. X)-1=0,

roe N=  umcijgo LUeHHBEX Oywmar, COCTAaBJIAKIMX
nopTdesis;

E = oxumaemasa OpuOBUIE HOPTOENIS;

X = NPOLIEHTHEM BEeC LIeHHOMW OyMarum 1i;

U. = oxunmaemas NpUOBIJIEL LIEeHHOM OyMarum 1.

MUHMMMBALUMA OTPAHMUEHHOV OQOYHKLUMM MHOTUX II€PEMEHHBIX
MOXeT OBITh I[IpOBeIeHa IIyTEeM BBEIOEHUS MHOXUTEJIEN
JlarpaHXa M dYacTHOTO muddepeHUMPOBAHMS IIO KaxXIou
nepeMeHHoOM . IloaToMy MBI COOPMYJIMPYEM IIOCTAaBJIEHHYIO
3amavyy B TepMMHaxX  OyHKUMM JlarpaHxa, KOTOPYIO
HaszoBeM T:

N N
(6.11) T=V+L*( D X*U)-E)+L*((DX)-1),
i=l i=1
roe V= IOuUCIepCHusa OXUIOaeMbIX NPUOBIIEeN NopTboesid mus3
ypaBHeHusa (6.06) ;
= UMCJIO LEeHHBIX OyMar, COCTaBJISOUMX IOPTOesb;

= oxXupmaeMasd NOpuOBIIbL HOpThesis;
= IIPOLIEHTHBIM BeC LIeHHOM OyMarm 1i;

= oxuImaemasd NpPpuOBUIb LIeHHOM OyMarm 1i;

, = TIIEPBEM MHOXUTEJIb JlarpaHXa;

H B G X MHE =2
|

= BTOPOM MHOXMTeJIb JlarpaHxXa.

MBI moJiyuuM nopTdesib C MMHMMAJIbBHOM Oucliepcuem (T.e.
MMHMMAaJILHEIM PUMCKOM) , TPMPABHAB K HYJI UYaCTHHE
Npou3BONOHEE QYHKUMM T 11O BCEeM IE€pPEeMeHHbBM.

NaBanTe CHOBaA BEPHEMCH K HallM YeTBEPEM
nHpecTuumam: Toxico, Incubeast Corp., LA Garb wu
cbeperaresbHOMYy CuUueTy. EcamM MB BO3bBMEM I[IEPBYIO

JAaCTHYI NPOM3BOIOHYI T 1o X;, TO IIOJIyUMM:



(6.12)  8T/8X,=2#X,+COV, +2%X,*COV, , +2%X, *COV, ,+
+2%X,xCOV, ,+L *U +1L,

[lpMpaBHSAB STO BHPAXEHME HYJI UM paslenmB obe UYacTu
YPaBHEHMS Ha 2, HOJIYyUMM:

X, * COV, | +X,*COV, , +X,* COV, , +

+X,*COV, , +05+L,*U +0,5+L,=0

TaxkuM xe obpa30oM:
8T /8X, =X, * COV, ,+ X, * COV, , + X, * COV, , + X * COV, ,+
+0,5+L*U, +0,5+L,=0
8T /8X, =X, * COV, | +X,* COV, , + X, * COV, , + X, * COV, , +
+0,5+«L,*U, +0,5*L,=0
8T /8X, =X, * COV, | +X,*COV, , + X, *» COV, , + X, *COV, , +
+0,5%L *U, +0,5%L,=0
Y Hac yxe ectb 8T / 8L, mockoneky ato ypaBHeHue (6.09), u 8T / 6L, — 370 ypaBHe-
Hue (6.10).

TaxkuMm obpaszoM, npobjieMy MUMHMMMI3ALUM V IIPM OaHHOM
E 1nna noproesns ¢ N KOMIOHEHTAMM MOXHO PEUUTb C
noMmomeio cucremel N+ 2 ypaBHeHunm ¢ N+ 2
HeM3BeCTHEIMM . [JId cCJjiydyad C 4YeTHPbMSA KOMIIOHEHTAaMM
obofmeHHasa ¢opMa OyneT MMEeThb CJEeOyoIMM BUI:

X *U+X*U+X+U+X,+U=E

X, +X,+X,+X,=1

X, *COV, \+X,*COV, ,+X *COV, ,+X,*COV, , +
+0,5«L *xU +0,5+L,=0

X,* COV, |+ X, *COV, ,+X,* COV, ,+X,*COV, , +
+0,5+L,*U, +0,5+L,=0
X, *COV,  +X,*COV, ,+ X, *COV, ,+X,+COV, ,+
+0,5+L,*U, +05+L,=0
X, *COV, +X,*COV,,+X,*COV, ,+X +COV, ,+
+0,5%L,*xU, +0,5%L,=0,
rone E = oxmmaeMas OpuOBUIL HOpTOesis;
X, = TIPOLIEHTHHM BeC LeHHOM OymMaru 1i;

1

U; = oxmpmaeMas NOPMOBUIL IO LIeHHOM OyMare 1;



COV a, B = KOBapmaumusd MexXOy LeHHBMM OymMaramMm A u B;

L, = [epBBM MHOXMTEJIbL JlarpaHxXa;

1, = BTOPOM MHOXMTEeJIb JlarpaHxa.

OboOueHHyYI G(OopMy MOXHO MCIOJIB30BAaTh OJd JIOOOTO
yyCcjla KOMIIOHEHTORB. HamnpmMmep, eCcamM pedb MOEeT O Tpex
KoOMIIOHeHTax (T.e. N = 3), cucTeMa ypaBHeHUM OymeT
BEITJISAOETH CJenyllyM oOpasoM:

X*U+X,*U+X *U=E

X, +X,+ X, =1

X, * COV, ,+X,*COV, ,+ X, *COV, ,+0,5+L, *U,+
+0,5%L,=0 ‘

X, * COV, ,+X,* COV, ,+ X, * COV, ,+ 0,5+ L, «U,+
+0,5+L,=0

X, + COV, +X,»COV, ,+X,+COV, ,+0,5+L + U, +
+0,5%L,=0

[lpexme dYeM pewaThk CUCTEMY YPaBHEHUM, HeOOXOIMMO
3amaTh YPOBEHb OXumaeMom npubeuin E. PemeHmem OynerT
KoMOMHaUMSa BeCOB, KOToOpasa nOacT mMckKoMoe E  mnpwu
HaVMeHbUEN OVCIIEPCUM. [Tocse TOT'O Kak BEI
onpenenmTech C BHOOpoOM E, y Bac OymyT BCe BXOIHEE
[IeEpEMEHHEIE, HeOOXOOMMBIE OJId TIIOCTPOEHMUS  MaTPULEL
KO20OUMLUMEHTOB .
[lepemeHHas E B [npaBoM 4YacTM I[IepBOI'O YypPaBHEHUS —
5TO 3HaAdYeHue IIPpUOBIIM. oJI9 KOTOPOM BB XOTUTE
omnpenesMTb KOMOMHALMI LIeHHBEIX ©OyMar B LHopToese.
[lepBOe ypaBHEeHME TOBOPUT O TOM, UTO CyMMa BCeX
OXMIOAEeMBIX NPUOBJIEV, YMHOXEHHBIX Ha
COOTBETCTByIME BecCa, OOJKHA PaBHATHCH SBaIaHHOMY
E. Bropoe ypaBHeHMe oTpaxaeT TOT (QakT, UYTO CyMMa
BECOB HIOJIXHa OBTH paBHa 1. BreUyla NokaszaHa MaTpula
IJig CJjlydasd C TpeMsd LEeHHBMM OyMaramy, HO BB MOXETE
MCIIOJIB30BATh OOOOUWEeHHYK GopMy nJjid N LIeHHBIX OyMar.
BosbpMeM OXMIOaeMble NIPUOBIIM M KOBapuaLUUM M3  yXe
M3BECTHOU TaOJINLIEL KOBapmauum 1z IO CTaBMM
KOBQOULIMEeHTE B 0O0OOOUWEeHHYKn O¢(opMy. TakuMmM oO0Opa3oM M3
KO20OMLUMEHTOBR OOOOIEeHHOM bOoOpPMEL MOXHO co3IaThb
MaTpuUlly. B cCcilydae dYeTepex KOMIIOHeHTOB (N = 4) wMe
nonayummMm 6 pamoB (N + 2):



X4 X5 X5 Xy Lq L, OrBeEeT
0,095 0,13 0,21 0,085 E
1 1 1 1 1
0,1 - 0,01 O 0,095 1 0
0,02
37
- 0,25 0,07 O 0,13 1 0
0,0237 9
0,01 0,07 0,4 0 0,21 1 0
9
0 0 0 0 0,085 1 0
OTmMeThTE, UTO MEI [IOJIYyUMIIN 6 CTOJIOLIOB
KODPPULIMEHTOR . Ecimnm nmobBaBuTb cToJiber] CBOOOIHEBIX
YJIEHOB K MaTpulie KO2QPULUIMEHTORB, MBI [IOJIYUMM
PaCIIMPEHHYK MAaTpUILY .
3amMeTeTe, UyTO KOO PULIMEH TH B MaTpulle

COOTBETCTBYIT Hamenm ODOOmeHHOM QopMme :
X, *U+X,*U,+X,*U+X,+U=E
X +X+X+X,=1
X,* COV, ,+X,*COV, ,+X,*COV, ,+X, *COV, , +
+0,5«L *U, +0,5«L,=0
X, *COV, ,+X,*COV, ,+X,+COV, ,.+X,*COV, , +
+0,5+L *U, +05+L,=0
X, * COV, ,+X,* COV, ,+X,* COV, ,+X,+COV, , +
+0,5+L, *U, +0,5%L,=0
X, * COV,  +X,*COV,,+X,*COV, ,+X *COV, ,+
+0,5+L *U, +05%L,=0
MaTpuia ABJISEeTCH Yy I OOHBIM npencTaBJIEHUEM DTUX
YPaBHEHUN . Eliyele)as PEeumTb CUCTEMY YPaBHEeHUN,
HeOOXOOMMO 3alaThb E. OTBETH, [1OJIyYeHHEIE npm

pelueHun 3TO’
CHUCTEMEI YPaBHEHUN, oanyT OTITVMMAJIb HEE BecCa,



MUHVMM3MPYIIME OUCIEPCUI0 NOPUOBIIM BCEeTro HopTohesis
IJisg BEIOPAaHHOTO YypPOBHA E.

HomycTuM, MBI XOTHMM HauTm peumeHme nnga E = 0,14,
4yTO COOTBeTCTByeT npubeim B 145%. [loocTaBMB B
vMarpuuy 0,14 mnaga E v HyaM 04 HOepeMeHHEX L, m L, B

IIEPBEIX IBYX CTPOKaAX, MB IIOJIY4YVMM CJIIeIYyRIYyKn MaTpPpMILy .

X, X, Xy X, L, L, |OTBe
T
0,095 0,13 0,21 0,08 O 0 0,14
5
1 1 1 1 0 0 1
0,1 - 0,01 O 0,09 1 0
0,023 5
7
- 0,25 0,07 O 0,13 1 0
0,023 9
.
0,01 0,0790,4 O 0,21 1 0
0 0 0 0 0,08 1 0
5

Heobxonumo HamTy N + 2 HEeM3BEeCTHEIX C nomMousin N + 2
YPaBHEHUN .

PelleHMe CHUCTEeM JIMHEMHEIX YPaBHEHMUI C MCIOJIbL3OBaHMEM
MaTpUL]-CTPOK .

MuorousieH — 3TO ajrebpamMyecKoe BHpPAaXeHUe, KOTOopoe
ABJISETCH CyMMOM onpenesyieHHOIT'O KOJIMdeCTBAa
5JIeMeHTOB. MHOTOUWJIEH C OIOHMM 3JIEMEHTOM Has3bBBaeTCHd
OOHOYJIEHOM, C IOBYMA D3JIeMeHTaMU — [OBYYJIEeHOM, C
TPEMS — TPEexXYJIeHOM M T.n. BepaxeHue 4 * A ~ 3 + A
~ 2 +A+2 4dBigeTcd MHOTOUJIEHOM, MMEKIMVM UYeTHpEe
yJIeHa . UYJIeHBl OTIEJIEHBEl 3HakKoM (+) .

MHOT'OUJIEHE MenT Pa3JIM4YHEIE CTelleHI. CTerneHb
MHOI'OUJIEHAa oripenejideTCc4d SHaA4YEeHIVEM HamboJibuen
CTerneHu JIboTro n3 SJIEMEHTOB. CTEerneHb SJIEMEHTAa
ABJIAEeTCHA CyMMa nokaszarTesien IIepeEMEeHHEIX,

comepXxXalmxXC4d B JSJIEMEHTE. [lToka3aHHOE BHIIE BEIPaXEHINE



ABJIA€TCHA MHOTOUYJIEHOM TpPeThbeM CTeleHM, Tak Kak
sjemMeHT 4 * A” 3 uMeeT TpeThl CTeleHb, U 3TO
HaVBEICIIad CTEINeHb CpelIM BCeX DBJIEMEHTOB MHOIT'OUYJIEHA.
Ecimm ©Owvl 53JieMeHT OvbI paBeH 4*A"3*B*62*C, wMbl OB
MOJIYUMJIM MHOT'OUJIEH MmMEeCTOM CTeleHM, TaK KakK CcyMMma
rIokaszsaTeJsiel NepeMeHHBX (3+2+1) paBHa 6.

MHOTOUJIEH [EPBOM CTEIEHM Ha3bBBaeTCs TaKXe JIMHEMNHEM
YPaBHEHMEM W TpaduuecKu 3alaeTCcd I[IPpAMOM JIMHUEN.
MHOTOUJIEH BTOPOM CTEIeHM HasbBaeTCd KBaJpaTHEM
YPaBHEHMEM U Ha rpadpmke npencTaBJideT coboun
napaboJjly. MHOTOUJIEHEl TpPEeThbEeM, UYeTBEPTOM U [IATOMN
CTEeleHM HasBBAKTCHA COOTBETCTBEHHO Kybuye CKuUM
YpPaBHEHMEM, YPaBHEHUEM yeTBEpPTON CTerneHu,
YPaBHEHUEM IsITOM CTEereHn u T.0. T'padmkm
MHOT'OUJIEHOB TpeTben CTEINIEeHM U  BHIIE IOBOJIBHO
CJIOXHEI . MHOT OUJIEHEL MOTYT METhb Jiroboe UMCJIIO
BJIEMEHTOB U JIIOOYK CTEIlEeHb, MBI OynmeM paboTarTshb
TOJIBKO C JIMHEVMHBIMM YPaBHEHUMAMM, T.€. MHOTOUJIEHAMU
IEPBOV CTEINEeHM. PellMTb CUCTEMY JIMHEMHBIX YPAaBHEHUM
MOXHO C IIOMOUEBI [Ipolrenyps Il'aycca-XopmaHa, WAV, YTO
TO Xe& caMoe, MeTohda I'ayCCOBCKOI'O MCKJIKNUEHMS. UYTOOH
MCIIOJIB30BATh B3TOT METOX, MBI IOOJIKHE CHaudaJla CO3IaTh
PacCUMPEHHYIO MaTPULLY , OOBEOMHUB MaTPULLY
KOBSQPUUMEHTOR M CcToJibell CBOOOIHEIX UYJIEHOB. 3aTeM
CJleOyeT IPOMBBECTU SJIEMEHTAPHEIE Npeobpal’0BaHMSI IJIiS
[IOJIyUYEeHUA eIVMHUYHOM Ma TPULIEL. C [TOMOIIB IO
BJIEMEHTAPHEIX IIpeobpas30BaHMM MbBl IIoJiydyaeM  0Oojee
IPOCTYI, HO BKBMBAJIEHTHYK II€pPBOHAYAJIbHOM, MAaTPUILLY.

SJIeMeHTapHbBE npeobpal30BaHMAa [IPOUBBOOATCSH
IOCPEINCTBOM ITOCTPOYHEIX onepammy  (Mel OOMIIEM  UX
HUXe) . EnomHmMuyHa4a MaTpulla aBJisgeTcd KBaOpaTHOM

MaTpuluem KoO3QOMUMEeHTOB, TI'Je BCe BJIEMEHTHE PaBHEL
HYJIO, KpOMe IOMaTl'OHAJIbHOWM JIMHUMM DSJIEMEHTOB, KOTOpad
HauyMHaeTCd B BepxHeM JeBOM ymiy. g MaTpULEBL
KOBO0OULUMEHTOB «UWEeCTb Ha WEeCTb» eIMHMYHasd MaTpulla
OyoeT BHEIJIAOETH CJenyllyM oOpasoM:

100000

010000O0

001000

000100

000010



000001

MaTpuua, TIOe UYMCJO CTPOK pPaBHO UMCIy CTOJIOLOB,
Ha3BEBaeTCHd KBapaTHOMN MaTpPHUIIEMN . Braronap4
oOoB0meHHOY QopMe 3aladuy MUHMMMBaAUUMM V IJId OaHHOTO
E, ™Mb BCerma OyneM WMMeThb IOeJio0 C KBaIpaTHBMU
MaTpHrLLaMm KOBOOMUMEHTOR . EovHmuHaga MaTpulla,
[IOJIydeHHasda C [IOMOIIB 0 [IOCTPOYHEIX onepauuu,
S5KBMBAJIEHTHA I[Ie€PBOHAUYAJIBHOM MaTpule KO30OULMEeHTOB.
OTBeTH IJIA Halley CHUCTEMB YyPaBHEHMUM MOXHO I[IOJIYUMUTH
13 KpaMHero IOIpaBOT'O BekTopa-cToJibua. EaomMHMIE B
[IEPBOM CTPOKE  E€IOMHMUYHOM MaTPULE COOTBETCTBYET
rnepeMeHHoy X,, TIIO3TOMYy 3HAUeHMEe Ha I[IepeCedeHun
KparHero nOpaBor'o CToJjiblla M IIepBOM CTPOKM OymerT
orBeToM mida X; TakuMmM xe of0pas3oM Ha I[IepecCedeHUn
KpaMHeIT o npaBoOIT O cToJsibla n BTOPOM CTPOKM
comepxmTcd oTBeT myda X, TaK KaK eaMHMIla BO BTOPOM
CTpOKe COOTBETCTBYyET X, lcnone3y4a [IOCTPOYHEIE
onepauun, MEI MOXEM COBeplaTh BJIEeMEeHTapPHEE
npeobpas30BaHMAa B IIepBOHAUYAJIbHOM MaTpMule, I[IOKa He
[IOJIyUVM EeIOVHMUYHYI0 MaTpuly. /3 eOMHUMUHOM MaTPULE
MOXHO [IOJIYUUTh OTBETEL IJ1s BECOB X4 .
Xy—KOMIIOHEHTOB noproend. HarnenHule Beca IanyT
noprdesip C MMHMMAJIBHOM »Oucrnepcuem V 1OJjsg IJOAaHHOTO
VPOBHSA OXMIaeMoil NpMOeIM E'.

MOXHO NPOBOIOMTHL TPU TUIIA IOCTPOUYHEIX OIepalun :
1. TlomMeHATHL MecTaMM JIKObBE IBE CTPOKMU.

2. YMHOXMTBH JIIOOYID CTPOKY HAa HEHYJIEBYID NOCTOSHHYIO.

3. JoOyn CTPOKY YMHOXMTBb Ha HEHYJIEBYK I[IOCTOSHHYK U
npubaBUTbE K JIOOOM OPYI'OM CTPOKE.

C [noMOWBID B3TUX Tpex olepaumy Me  I[IONETaeMCH
npeobpas30oraTh MCXOIOHYI MAaTpULy KOBQOULMEHTOB B
EOVHUUHYI MaTpULly

B pacumMpeHHOM  MaTpulle OpOoBeIeM  DJIEMeHTapHOEe
npeobpal0oBaHMe HoMep 1, MCHOJNIb3YyS IMIPaBUIIO HOMEP 2
IIOCTPOYHEIX  Olepaluin. Mer  BO3bBMEM  3HauUeHMe - Ha
[IepeceuyeHmy IIePBOM CTPOKM U I[IepBOTO cToJibua (OHO
paBHo 0,095) wm mnpeobpasyemM ero B enguHuLy. 4



3TOTO  YMHOXMM II€PBYK CTPOKY  Ha 1/0,095. B
pesyibTaTe, 3HaAUEHME Ha I[epeCedeHMM I[IepBOM CTPOKMU
M [OepBOI'O CTOJIOLla CTaHeT paBHO enuHuile. OCTalJlbHBE
3HAUEHMA B IIepBOM CPOKe M3MEHATCHA COOTBETCTBYWIMVM
obpasoM.

[l[poBemeM BJIeMEHTApHOEe INIpeobpa30BaHMEe HOMep 2.
Ing DTOT0 3ameMCTBYEeM [IPaBMJIO HOMEP 3 MIOCTPOUHBIX
orepaumnm (oJisa BCEX CTPOK, KpowMme [IepBon) .
[IlpenBapmUTEJILHO IJ1s BCEeX CTPOK npopeneM
BJIEMEHTApPHOE IpeobOpasoBaHMe HOMep 1, npeobpasoBasb
4yCcJIO, CTOodAllee B IIepBOM CTOJIOLIE KaxXIoM CTPOKM, B
eouVHMIy . 3aTeM BCe JYucjla MaTpMLE, KpoMe uMcelJl
IepBOM CTPOKM, YMHOXMM Ha -—-1. Ilocjge 53TOT0O MOXHO
[IeperT K HENOCPeNCTBEHHOMY I[IPUMMEHEHMIO IIpaBuila
HOMep 3. Iig »Toro npmbaBMM NEPBYK CTPOKY K KaxXIoM
CTpOKe MaTPMULEL: reprpoe YMCJIIO [IepBON CTPOKM
npmbaeuM K II€pPBOMY UMCJIy BTOPOM CTPOKM, BTOpOEe
UMICJIO IIEPBOM CTPOKM KO BTOPOMY UMCIIY BTOPOM CTPOKU
1 Tak najsiee. Ilocjse 3TOro npeobOpas30OBaHMS MEL [IOJIYyUYUM
HyJIM B IIepBOM cCTOJiIOlLe (BO BCexX CTpoKax, KpoMme
[IepBOM) .

Ternepb IepBBEM CTOJIOEL yXe  4aBJIgeTCd CTOJIOLOM
eOMHUYHOM MaTPULIEL . C ITOMOIIB K0 BJIEMEHTAaPHOTO
npeobpas3z0BaHMsa HOMep 3, MCIOJNb3ySd IPaBMJIO HOMEP 2
[IOCTPOUYHEIX onepaumu, npeobpasyeM 3HAUEeHUHA Ha
[IepeCeueHur BTOPOM CTPOKM UM BTOPOTO CToJiOla B
enuHMLy . IlocpencTBOM DBJIEMEHTAPHOTO INIpeobpa3oBaHUA
4, MCHOOJBb3YyS NPABUIIO HOMEp 3 IM[NOCTPOUYHEIX OlIepaluui,
npeobpalyeM B HYJIM 3BHAUeHMS BTOPOTO cCcToJibua (osg
BCeX CTPOK, KPOMEe BTOPOM) .

TakuM o00Opas3oM, C TIIOMOUBI IIpaBuUjla HOMEp 2 U
npaBmjla HOMEP 3 IOCTPOUYHHEIX OIepalul Mbl Ipeobpa3yeMm
SHAUYEHUA igfe) O/aroHalM B EOVHMUIE UM I[IOJIy4dUM
eOVHMUHYK MaTpuuy. Crojsbel, C OpabBOM CTOPOHEL OyneT
comepXaThb peleHte.

HepBOH(l'i(l/leaﬂ pacuiupernas mampuua

X, X, X, X, L, L Otser ObbscHenne

i
|
!
0,095 0,13 0,21 0,085 0 0 : 0,14
!
[
t
[

1 1 1 1 0 0 1
01 -0,023 0,0f * 0 0,095 1 0



-0,023 0,25 0,079 0 0,13 1 i 0
0,01 0,079 0,4 0 021 1, 0
o 0 0 0 0,085 1 : 0
Dnemenmapnoe npeobpazoearue 1
X, X, X, X, L, L, E OrtBer Oobbacuenne
11,3684 2,2105 0,8947 0 0, 1,47368 Crpokal * (1/0,095)
1 1 1 1 0 0 : 1
0,1 -0,023 0,01 0 0,095 1 E 0
-0,023 0,25 0,079 0 013 1,0
0,01 0,079 04 0 0,21 1 : 0
0 0 0 0 0,085 1 E 0
Dnemenmapnoe npeobpazosarue 2
X, X, X, X, L, L, i Ortser Oo6bacnenne
1 1,3684 12,2105 0,8947 0 0 : 1,47368
0 -0,368 -1,210 0,1052 0 0 : -0,4736  Crpoka2+(-1 * ctpoka 1)
0 -0,160 -0,211 -0,089 0,095 1 5—0,1473 Crpoka 3 + (-0,1 * ctpoka 1)
0 0,2824 10,1313 0,0212 0,13 1 : 0,03492 Crpoka4 + (0,0237 * crpoka 1)
0 00653 03778 -0,008 021 1 ,-0,0147 Crpoka5+ (-0,01*crpokal)
0 0 0 0 0,085 1 i 0
Dnemenmaproe npeobpasosarue 3
X, X, X, X, L, L, E Otser Oo0bacuenne
1 1,3684 2,2105 0,8947 0 0 : 1,47368
0 1 3,2857 -0,285 0 01 128571 Crpoxa 2 * (1 / -0,36842)
0 -0,160 -0,211 -0,089 0,095 t E -0,1473
0 0284 01313 00212 0113 1, 0,03492
0 0,0653 0,3778 -0,008 0,21 1 : -0,0147
0 0 0 0 0,085 1 E 0




Inemenmaproe npeobpazosanue 4

X, X, X, X, L 1L 1: Ortser O0pscHenne

1 0 -2285 1,2857 0 0 ,-02857  Crpokal+ (- 1,368421 * cTpoka2)

0 1 3,2857 -0,285 O 0 : 1,28571

0 0 0,3164 -0,135 0,095 1 |: 0,05904  Crpoka 3 + (0,16054 * crpoka 2)

0 0 -0,796 0,1019 0,13 1 : -0,3282 Crpoka4+ (- 0,282431 * crpoka 2)

0 0 0,632 00097 0,21 1 ,-0,0987  CrpokaS+ (- 0,065315 * cTpoka2)

0 0 0 0 0,085 1 i 0

BDnemenmapuoe npeobpasosanue 5

X X X, X, L, L, i Otser Oo0bsacuenne

10 -2285 12857 0 0, -0,2857

0 1 3,2857 -0,285 0 0 : 1,28571

0 0 1 -0,427 0,3002 3,1602 i 0,18658 Crpoka 3 * (1/0,31643)

0 0 -0,796 0,1019 0,13 1 : -0,3282

0 0 01632 00097 021 1 | -0,0987

0 0 0 0 0,085 1 |: 0

Hnemenmapnoe npeobpazosanue 6

X, X X X, L, L, E Otser Obbsacaenne
1 0 0 03080 0,6862 7,2233 : 0,14075  Ctpoka 1 + (2,2857 * cTpoka 3)
0 1 0 1,1196 -0,986 -10,38 : 0,67265  Crpoka 2+ (- 3,28571 * crpoka 3)
0 0 1 -0427 0,3002 3,1602 E 0,18658
0 0 0 -0,238 0,3691 3,5174 ', -0,1795 Crpoka 4 + (0,7966 * cTpoka 3)
0 0 0 0,0795 0,1609 0,4839 : -0,1291 Crpoka 5 + (- 0,16328 * ctpoka 3)
0 0 0 0 0,085 1 : 0



Dnemenmaproe npeobpaszosarue 7

X, X, X, X, L, L, i Otser Ofbbacuenne
1 0 0 0,3080 0,6862 7,2233 : 0,14075
0 1 0 1,119 -098 -1038 1 0,67265
0 0 1 -0427 0,3002 3,1602 E 0,18658
0 0 ¢ 1 -1,545 -14,72 'l 0,75192 Crpoka4 = (1 / -0,23881)
0 0 O 0,0795 0,1609 0,4839 : -0,1291
0 0 0 0 0,085 1 E 0
Daemenmapnoe npeobpazosanue 8
X, X, X X, L, L, i Ortser OobacHenne
1 0 0 O 1,1624 11,760 : -0,0908 Crpoka 1 + (-0,30806 * cTpoka 4)
0 1 0 0 07443  6,1080 | -0,1692  Crpoka2+ (-1,119669 * crpoka 4)
0 0 1 0 -0,360 -3,139 5 0,50819  Crpoka 3 + (0,42772 * cTpoxa 4)
0 0 0 1 -1,545 -1472 | 0,75192
0 0 0 0 02839 1,657 , -0,1889  Cpoka 5+ (-0,079551 * cTpoka 4)
0 0 0 O 0,085 1 5 0
. Jnemenmaproe npeobpaszoeanue 9
X, X, X, X, L, L, : Ortser Obmnacuenue
1 0 0 0 1,624 11,761 | -0,0909
0 1 0 O 0,7445 6,1098 : -0,1693
0 0 1 0 -0,361 -3,140 :l 0,50823
0 0 0 1 -1,545 -14,72 : 0,75192
0 0 0 0 1 5,8307 : -0,6655 Crpoka S * (1/0,28396)
0 0 0 O 0,085 1 : 0
Hoaywennan edunuunan mampuya
XXX, X, L L, :T Orser Oobacnenne
100000 l 0,12391 =X,
01 00 00 : 0,12787 =X,
00 1000 E 0,38407 =X,
0001 00 | 0,36424 =X,
00 00 10 \ -1,3197 /0,5 =.2,6394=1L,
00 00 01 E 0,11217 /0,5 =0,22434 =1L,




HUHTepnpeTauuss pesyJbLTaTOB

[locsle TOT'O KaK HaMIOeHa eOMHMUYHAas MaTpula, CcjenyerT
VHTEePpHNpeTUPOBAaTh IIOJIyYeHHEIEe pPe3yJIbTaTeE. B IOIaHHOM
cllydyae IIpM HaJIWuMy BXOINOHBIX IAHHBIX OO0 OXMIaeMEIX
IPUOBLIIAX " OVICIIepCUM [IpMOBLIIEN 10 BCEM
paccMaTpMrBaeMeM KOMIIOHEHTAaM, rnpm HaJIM4umn
KODQOMUMEHTOB  JIMHEVHOM  KOppesdauuy  KaxXIoM  IIapH
KOMIIOHEHTOB U OXMIOAaeMoM oTrnauve 14% Halle peleHue

ABJIAETCHA OTITVIMAJIb HEIM . CJI0BO KON THMMAJIBbHEI
O3HAauYaeT, UYTO IIOJIyYeHHOE pelleHMe »OaeT CaMyln HU3BKYI
OVCIEepCUi0 IOIpM oxmmaeMoy npubein 14%. Ml MOXEM

omnpeneyJMTb STO 3BHAUEHMEe IOUClIepcun, HO CHaudaJla
MHTEPIPpEeTUPYEM pPes3yJibTaTH.
[lepBEIE UYeTHPE S3HaueHusa, OT X; 1o X, »OanT HaM

BEeca, T.E. IOJIL  MHBECTUPYEMEIX CpencrTs, 14
[IOJIy4YEeHMA OITUMMAaJIbHOT'O noptrdesnsa ¢ 14%-om oxmmaeMom
npmubeuibio. Ham cienmyeT wmHBecTuporaTh 12,391% B
Toxico, 12,787% B Incubeast, 38,407% B LA Garb u
36,424% B cbeperaTeJsibHEM CcuyeT. EcaM MBI XOTUM

muepecTtuporaTs 50 000 momapoB, TO TMOJIYUMM:

AKIIMS [Tpouen (* 50000 =)
T cyMMa
MHBEeCTULIUN
Toxico 0,1239 $6195,50
1
Incubeast 0,1278 $6393,50
7
LA Garb 0,3840 $19 203,50
7

Cbeperaren 0,3642 $18212,00
BHBEIM CUeT 4

TakuM oOpazoM, B Incubeast ™Ml OB MHBECTUPOBAJU
©393,50 mommnapa. Temnepb OOOYyCTMM, dYTO Incubeast
KOTupyeTcsa no ueHe 20 @mojjlapoB 3a akuuio, T.e.
ciaenyer kymomurs 319,675 axumm (6393,5 / 20). Ha



caMOM zeJie MBI He MOXeM KyNOUTb IOPOOHOEe UMCJIO aKLUMM,
nosToMy kynuMm Jambo 319, awmbo 320 axkumm. Cihaenmyer
TakXe OTMEeTUTbL, UYTO Heboapmom Jjor mu3 19 wuam 20
aAKLUMM, OCTAaRIMMCS MHOocJie NOoKynku nepsBeix 300 axkumm,
OyoeT CTOMTb »HOOopoxe. HecTaHIapTHEE, MaJiele JIOTH
OOBIUHO CTOSAT HECKOJIbKO IOpOXe, O3 TOMY MBI
nepemygatuM 3a 19 wmimm 20 akuuM, a 5BTO KOCHeTCHd
oXMImaeMoy MNpMOBUIM I10 HAalleyM [HOo3UUuUMM B Incubeast u B
CBOIO ouepelb 3aTPOHET OTITUMAaJIbHYIO KOMOMHAaLIMIO
noprtdesyis. B HEKOTOPHIX CJIydadx CJenyeT OIPaHUUUTHhCH

TOJIbBKO CTAHIAPTHEIM JIOTOM (B HameMm ciydae — 270 300
axkumy) . Kaxk BugmTe, HeOOXOOVMMO YyUUTHBATH HEKOTOPHBIM
KODQPUUMEHT YXYOIEeHUS . MeI MOXEM OIIpEenesyiuThb

ONTUMMAJIbHEI I[IOPTOEeJSIb C TOYHOCTBI OO IOPOOHOM dYacCTuU
axKLuM, HO peaJibHas TOPIOBJIS BCEe pPaBHO BHECET CBOMU
KOPPEKTMBE. EcTecTBeHHO, uYyeM OOJIblle Ball CUeT, TEeM
Oike OyneT peaJlbHBM [IOPpToesib K TeOpeTUUYEeCKOMY.
IHonyctuMm, BMecTO 50 000 »mosjapoB BB OIepUpyeTe
NSThI0 MUJIJIMOHAMM IOJIJIAPOB. BB XOTUTE MHBECTUPOBATH
12,787% B Incubeast (ecam pedb MIET TOJBKO 00O BTUX
YeThHpEeX MHBECTUILMOHHEX aJIbTepHaATMUMBaAX) U II03TOMY
OymeTre wmHBecTupoBaTs 5 000 000%0,12787 =$639 350.
[Ilpr uerHe 20 @©DoJwlapoOB 3a& aKUMKO BH OBl KYyIWUJIU
639350/20=31967,5 axkumii. YUMTHBAS KPYIJIENM JOT, BH
kynure 31900 akumMm, OTKJIOHSSCb OT OITMMAJBHOTO
3HAUYEHUH [IPUMEPHO Ha 0,2%. Korma 14
MHBECTUPOBaAHMA y Bac ecTb ToJgbko 50 000 pmosnapos,
Bel kynmurTe 300 axkumMy BMECTO OITUMMAaJILHOT'O KOJIMUecTBa
319,675 u TaKMM obpasoM OTKJIOHUTECDH oT

ONTUMAJIbHOTO 3HAUeHMd NPUMMEPHO Ha 6,5%.

MHoxwutenn JlarpaHka MMEIOT IOCTAaTOYHO WHTEPECHYI0 HMHTEpIIPETAIMIO.
[Mepemennaa L, =-8V/OE, T e. L, sBisieTcss CKOPOCTLIO U3MEHEHHUS IMCIIEPCHU
1P U3MEHCHHH OXHIaeMbIX IPpUObUTet. B Hatilem mpumepe, rae L = - 2,6394, MBI MO-
XKeM CKa3aTh, 9T0 V M3MEHAETCA CO CKOPOCTHIO -L,, WK CO CKOPOCTbIO 2,6394 enuHu-
16l Ha Kaxaywo enuduly E (pu E = 0,14).

Hnst uHTepnpeTanny nepemeHHol L, Mpl 3ameHuM dopmyrty 6X = 1 Ha 60X =M,
rie M —cymMmma wuHBecrumii (B gomnapax). Taxum  obpasom, L,=o6V/
/M. [Ipyrumu cosamu, L, npeacrapiser co6oii CKOpOCTh M3MEHEHUS PUCKA DU YBe-
JIMYEHNH WIH YMEHbIICHUH MHBECTHIIMMT.

Tenepb BepHeMCs K AUCTIEPCHH BCETO MOPTdESi, MBI MOXEM HUCIIONb30BATh YpaBHe-
Hust (6.06) m1a omnpemeneHMs AMCIEPCHH. MOXHO 3aIedCTBOBaTh 060N BapUaHT
ypaBHeHuS ¢ (6.06a) mo (6.06r), MBI BOCIIOIB3yeMCA BADHAHTOM a:

N
(6.062) V=)

i=

M=

X,* X, COV,

—_
~
([}

—



[loocTaBMM 3HadeHMsa B ypaBHeHue (6.06a) (cTtp. 281):
TaxkuMm obpazoMm, npu E = 0,14 camMoe HUBKOEe 3HAUEHUE
V. = 0,0725872809.

Eciyu MBI 3axXOTMM OPOTECTMPOBAThH 3HaueHme E = 0,18,

TO CHOBa& HAUHEM C pPaCIMPEeHHOW MaTpPULEH,

TOJIBKO Ha

STOT pa3 IpaBas BepxHAd guelka OynmeT pasHa 0.18.

Xy
0,12
391
0,12
391

0,12
391
0,12
391
0,12
71877

0,12
71877
0,12
71877
0,12
7877
0,38
4077
0,38
4077
0,38
4077
0,38
4077
0,36
424
0,36
424
0,36
424

X
0,1239
1

0,1278
7

0,3840
7
0,3642
4
0,1239
1

0,1278
7
0,3840
7
0,3042
4
0,1239
1
0,1278
7
0,3840
7
0,3042
4
0,1239
1
0,1278
7
0,3840
7

COV; | |
* 0,1

x  -0,0237
* 0,01

* 0

*  -0,0237
x 0,25

* 0,079
0

* 0,01

x 0,079

x 0,4
0

0

0

0

0,0015353
088

0,0003755
116
0,0004759
011

0

0,0003755
116
0,0040876
842
0,0038797
714

0

0,0004759
011
0,0038797
714
0,0590039
06

0



0,36 * 00,3642 * 0 0

424 4
0,0725872
809
[lepponavajbHasg pacnmiMpeHHas MATPHIA
X, X, X, X, L, L, E OrBer
0,095 0,13 0,21 0,085 0 0o 0,18
1 1 1 1 0 0 1
0,1 -0,023 0,01 0 0,095 1 5 0
-0,023 0,25 0,079 0 0,13 1, 0
0,01 0,079 0,4 0 0,21 1, 0
0 0 0 0 0,085 1 40

C NOMOWBK MNOCTPOUYHEIX OIepaluM HOJYy4dMM €OMHUUHYI
MaTPULLY :

X, X, X X L L | Orser

1 0 0o 0 0 0 : 0,21401=X,

o 1 0 0 0 0 : 0,22106=X,

o o 1 0 0 0 ': 0,66334=X,

o o o0 1 0 0 | -0,0981=X,

o 0 0 0 1 0 } -1,3197/0,5=-2,639 =L
o o o0 0 0 1 : 0,11217/0,5=0,22434 =L,

Ha »TOT pa3 B UYEeTBEPTOM ddUelKe CToJifla OTBETOB MEI
[IOJIYUUJIM OTpPpMLATEJIbHEM pel3yJibTaT. 3TO O3HadaeT,
YTO HaM CJlelyeT MHBECTUPOBATH OTPULATEJIBHYI CYMMY
B pasmMepe 9,81% kanurasga B cbOeperaTeJibHBEIM CUET.
UTOOEl pelrTh OpoOJjieMy OTpMLAaTeJIbHOTO X; (T.e. KoOI'na
3HaUeHMe Ha I[IepecedeHur CTPOKM 1 UM  KpaMHEeTOo
npaBoro CcToJIOLa MeHbIIee WJIM PAaBHO HYJKO), MB IJOJDKHEL
YVOAJIUTh U3 I[IePBOHAUYAJIBHOM  PaCUMPEHHOM  MaTpPMULEL
CTPOKY 1 + 2 m croJjyifbel] 1 M peumMThb 3alady IOJIS HOBOM
PACIIMPEHHOM MaTPMLE. ECAM 3BHadeHMS I[IOCJHEeIHUMX IOBYX
CTPOK KpaMHeIro I[IpabBor'oc CToJiflla MeHblle WM PaBHEL
HYJIIO, HaM He O uUeM OeCIOKOUThbCH, IIOCKOJIbBKY OHU
COOTBETCTBYKT MHOXUTEJI M JlarpaHxa u MOT'YT



[IPVHMMATh OTpMLIATEJIbHEIE 3HAUYEHUA . Tak Kak
oTpMllaTeJIbHOE 3HAUeHMEe I[IEepPEeMEeHHOM COOTBETCTBYEeT
OTpPULIATEJIBHOMY BeCY UeTBEepTOI'O KOMIIOHEHTa, MBI
yIoaJvM 13 [IepBOHAYAJIBHOU PaCLIMPEHHON Ma TPULIE]

yeTBEePTEIN cToJibell u e CTYIO CTPOKY . 3aTeMm
MCIIOJIB3YyEeM IIOCTPOUHEIE  OllepaumMm OJjda I[IPpOBelIeHUd
BJIEMEeHTapPHEBIX npeobpal30BaHUM, UTOOEL [IOJIYUUTH

eOIVMHUMUHYI MAaTPULLY :

IlepBoHayaibHas PACHIMPEHHAA MATPHIA

X, X, X, L, L

Ortser

:
:
0,095 0,13 0,21 0 0 . 0,18
o 1 1 0 0 a 1
0,1 -0,023 0,01 0,095 P!
-0,023 0,25 0,079 0,13 |
0,01 0,079 0,4 0,21 1

o O ©

C MmoOMOIBbI MNOCTPOUHEIX OIepaluM MIOJIyUMM eIVHUUHYIO

MaTPULLY :

X, X X L L | Oter

1 0 0 0 0 : 0,1283688 =X,

o 1 0 0 0 i 0,1904699 = X,

o 0o 1 0 0 ! 0,6811613 =X,

o 0o 0 1 0 | 2,38/05=-476=1L,

o 0o o0 o0 1 | 0,210944/0,5=0,4219=1L,

Korma BEH ymajigeTe CTPOKM M CTOJIOLBE, BAaXHO IIOMHUTH,
Kakue CTPOKU KaKIMM rIepeMeHHEBEIM COOTBETCTBYKT,
OCODOEHHO KOI'Ia TaKMX CTPOK M CTOJIOLLOB HECKOJIBKO.
IonycTuM, HaM HaAIOO HAWTM Beca B noprdesie npm E =
0,1965. EnomHMUHasa MaTpula, KOTOpPyl ME CHadaja
nojgyumM, OyIeT CcoIepXaThb OTpPHUIATEJIbHEIE SHAUYEHUA
njsa BecoB Toxico (X;) m cbeperaresibHOTO cueTa (X,) .
[TosTOoMy BEpPHEMCH K Hawem [IepBOHAYaJIbHOM
PaCLIMPEHHOW MaTpuLe :



Hepnonaqanmaa pacmUpeHHas MaTpHIA

2

X, X, X, X, L, L, E Orger OrHocures K
0,095 0,13 0,21 0,085 0 0 : 0,1965 Toxico
1 1 1 1 0 0 : 1 Incubeast
0,1 -0,023 0,01 0 0,095 1 E 0 LA Garb
-0,023 0,25 0,079 0 0,13 1 : 0 Coep. cuer
0,01 0,079 0,4 0 0,21 1 : 0 L,
0 0 0 0 0,085 1 : 0 L

Tenepb yIalduM CTPOKY 3 M cToJbel; 1 (OHM OTHOCATCSH
k Toxico), a Takxe yImaJjMM CTPOKYy 6 um cTojbeln 4
(OHM OoTHOCHATCH K cOeperaTejlbHOMY CUeTy) :

IlepBoHaYa/ibHas8 paCHINPEHHAA MATPHIIA

X, X, L, L, i Orser OtnocHTes K
0,13 0,21 0 0 1 0,195 Incubeast
1 1 0 0 i 1 LA Garb
0,25 0,079 0,13 I, 0 L,
0,079 0,4 0,21 10 L

lTak, MB OymeM paboTaThk CO CJenyllley MaTpHULeN:

IlepBonavanbHas paciiMpeHHass MATPHIA

XZ X3 L1 L, I OTtBer OTtrocHTCA K
|
0,13 0,21 0 0 : 0,1965 Incubeast
1 1 0 0 S LA Garb
I
0,25 0,079 0,13 1 | 0 L,
|
0,079 0,4 0,21 1 | 0 L

2

C MmOMOIBK MNOCTPOUHEIX ONepaluM NOJIYUMM EeIVHUUHYIO
MaTPULLY :

X, X, L, Lz ! OTtBer OTtHocHTCH K
|
1 0 0 0 0,169 Incubeast
0 1 0 0o 0,831 LA Garb
0 0 1 0 2,97 /0,5 =-5,94 L,
|
0 0 0 11 0,2779695 /0,5 =0,555939 L,

PeumTbs MaTpHUILy MOXHO TakKXe C I[IOMOUWBID O0b6paTHOM

Ma TPMLIEL KOBQOMLIMEHTOB . ObpaTHada MaTpuLa npmu
YMHOXEHVM Ha I[IepPBOHAUYAJIbHYI MaTpPpULYy OaeT e€IOVMHUUHYIO
MaTPULY . B MaTPUYHOM anrebpe MaTpMLa 4acTo

obo3HauvaeTcsd BEIIEJIEHHOM 3arJIaBHOM OYKBOM.



Hanpumep, MEI MOXEM 00O0BHAUUTH MaTpULLYy
KO2SOOULIMEHTOB OyKBOM C. ObpaTHada MaTpula
rnoMeyaeTcsa BEepXHMM MHIOekcoM —-1. ObpaTHad MaTpula K
C obBosHauaeTcs kak C T'UTOBH MCIOJIBLBOBATH HSTOT
MEeTOH, HeODXOOMMO ONpemesjiMTbh OOPaTHYK MATPUILLY IOJIS
MaTPULE KOBOOULMEeHTOB. /g »TOoro moOaBMM K MaTpHUle
KOBObOOMLUMEeHTOR €IOMHMUHYI MaTpully. B nOpumepe c 4
AKLMAMMA :

IepBonavaibHas paciIMPeHHAs MATPHIA
Xl XZ X3 X4 Ll L2

Envnnynas MaTpuia

:
!

0,095 0,13 021 0,085 0 :
| 1 1 1 0 |
0,1 0,023 0,01 0,095 1 E
:

|

|

i

1

=l

1 000
1 00
10

[

-0,023 0,25 0,079 0,13
0,01 0,079 0,4 0,21 1
0 0 0 0,085 1

—

0 1
0 01
000 1

0
0 0 0
0 0 0 0
0 0 0 0
0 0 0
0 0

<o O o ©

VlcriosIb3ysa IMOCTPOUHBIE Olepaluu, Opeobpas’yeM MaTpully
KOROOUUIMEHTOR B E€OMHMUHYI MaTpully. Tak KakK KaxIas
TOCTPOYHAasa olepaluus, IpoBelleHHas cJieBa, OyIeT
npoBeleHa M ClpaBa, Mb IIpeobpal’syeM eIUMHUUHYIO

MaTpuUlly CIpaka B obpaTHy®w MaTpuuy C 1

@)

C!

2,2527  -0,1915 10,1049 0,9127 -1,1370 -9,8806
2,3248  -0,1976 0,9127 4,1654 -1,5726  -3,5056
6,9829 -0,5935  -1,1370  -1,5726  0,6571 2,0524
-11,5603 1,9826  -9,8806 -3,5056  2,0524 11,3337
-23,9957 2,0396 2,2526 2,3248  6,9829 -11,5603
0 01 2,0396  -0,173¢  -0,1915 -0,1976 -0,5935 1,9826
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Ternepbs MEI MOXEM YMHOXUTH OOPATHYK MaTpPULLY C™t na
[IepBOHAUYAJIbHBEIM KPAMHUM [IPAaBEM CTOJIOEl], KOTOPLIM B
HalleM CJjlydae BHIVIAOUT CJIeOy VM O0pasoM:
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[Tpm YMHOXEHUN Ma TPULIEL Ha BEeKTOp-CcTOoJbel] MEI
YMHOXaeM BCe 3JIEMEHTEl [IepBOI'0 CToJiflla MaTpPpMULBEL Ha
[IEPBBI  DBJIEMEHT BeEKTOPa, BCE€ DBJIEMEHTHl BTOPOTO
cTosiflla MaTPMLE Ha BTOPOM D3BJIEMEHT BeKTOopa, M Tak
nasiee. Ecam OBl BeKTOp OBJI BEKTOP—-CTPOKa, ME OH
YMHOXMIIM BCe& DBJIEMEHTEl I[IepPBOM CTPOKM MATPMLE Ha
[IEPBLEI BJIEMEHT BEKTOpa, BCe BJIEMEHTE BTOPOM CTPOKU
MaTPHULBE Ha BTOPOM 3SJIEMEHT BEKTOpa, M TaK »alee.
Tak Kak pedub uIeT O BeKTOpe-CTOoJble U IIOCJelHUEe
yeTepe DBJIeMeHTa HyJM, HaM HaIJo YMHOXUTHL [I€PBBU
cToJsibel, oOOpaTHOM MaTpMUE Ha E (oxmmaemMas OPUOBLIb
noprdesid) M BTOPOM cCToOJIOel oO0paTHOM MaTpMLUEL Ha S
(cymMmMma BECOB) . MBI [IOJIYUMM cJlenylmnm Habop
YPaBHEHUM, B KOTOPEIE MOXHO I[IOINCTAaBUTbL 3HaueHusa E u
S ¥ HOJIydMTHb OITMMaJIbHBEIE Beca.

MaTpuyHasa ajarebpa BKJIOYaeT B cebd I1opasno
bospme TeM M HOPUIIOXEHMM, uYeM OBJIO pPacCMOTPEHO B
570y I1viaBe. CymecCTBYyRT W OPYITHMEe MeTOHbl MaTPHMYHOM
ajnrebpel OIS pPEHNIeHMS CHUCTEM JIMHEVHEIX YPaBHEHMUM.
YacTo BB BCTpPEeTHUTE CCEUIKM Ha HnpaBuio Kpawmepa,
CUMIIJIEKC—METOH MJIA CHUMIIJIEKCHYK Tabjully. 5Ty MeTONEl
CJIOXHEee, dYeM MEeTOnNEl, OIMCaHHEIE B 5STOM IJlaBe.
CymecTByeT MHOXECTBO IIPHUMEHEHMM MAaTPUUHOM aJreOpEl
B OusHece wu HaykKe, MBl Xe& 3aTPOHYJIM €€ HACTOJIBKO,
HACKOJIBKO HeOobxommMo IJid Halmx 1ejger. Iisg 6ojee
nonpobHOI O MBYYEHMUA MaTPHUYHON ajlrebpel U ee
IpuMEeHEHMY B OMBHECE M HAayKe PEKOMEHAYK HIPOUYMTATH
KHUT'Y «MHOX€ECTBA, Ma TPMLIE u JIMHENHOE
nporpaMMmpoBaHmue»  Pobepra JI. Uniinpecca (Sets,
Matrices, and Linear Programming, by Robert L.
Childress) . Crnenymouas IJiaBa I[IOCBSIIEHA MeETOoHdaM, YXe
PacCMOTPEHHEIM B 5TOM IJIaBE, IPUMEHUTEJIEHO K JIOOOMYy
TOPI'YyEMOMY MHCTPYMEHTY C MCIIOJIE30BAHMUEM
ONTUMAJIBHOI'O f M MeXaHUYECKUX CHUCTEM.

T'nmaBa 7
T'eoMeTpus noprbenen

Mpl  yxe  [DOBHAKOMMUIIMCE C  HECKOJIBKMMM  CcIiocobaMiu
pacueTa ONTHMMAJIBHOI'O f 1JjIS PBIHOYHBIX CucCTeM. Takxe
MEI 3HaeM, KakK Hautu >5QQeKTUMBHYK IPaHuiy. B 5T0oHn



TJylIaBe MEl I[IOKaxeM, KAakK OOBeOUMHUTE HMAEK ONTHUMAJIEHOI'O
f wu ugen SOPEKTMBHOM  TI'PAHMIIE  IOJIS  [HOJIYUYEHMUS
JIEMCTBUTEIBEHO S0PEKTHUBHOIO rnoproesid,
T"eOMETPUUECKUM POCT KOTOPOI'O MaKCHMaJIeH. ME Takxe
KOCHEeMCS I'€OMETPMM HOopToesid.

Jimumy prHKa kanurana (Capital Market Lines — CMLs)

I3 npenplnyliell IJlaBe MEL Y3HAaJIM, KakK IIapaMeTpUuuecKU
BEIBECTU HBOOEKTMBHYI TITPaHMIy. Mel MOXEM YJIYUlIMThb
Jobon  nopTdesib IyTeM MHBECTUPOBAHMA OIpeleJIeHHOU
ero OoJuM B HaAJIMYHBIE (MJM, dYTO TO Xe camoe, B
OeCIPOLEeHTHEM BKJIaL) . PHMCYHOK /-1 I»OeMOHCTpuUpyeT
5Ty CUTyalLMUIo I'padUUecKH.

Ha pucysnke 7-1 mTouka A oTpaxaeT OpUOBJIbL II0
OEe3PUCKOBEIM aKTMBaM. Mel OymeM CcUMTaThb, UYTO D3TO
npuOeyib IO 91-OHEeBHBIM Kas3HAUYEMCKMM O0dA3aTesIbCTBaM.
Tak kak pPUCK B IaHHOM  CJiydae (cTaHmapTHOE
OTKJIOHEeHUE npuoOBLIIEN ) OTCyTCTBYET, TOUKa A
HaxXOOUTCA Ha HyJIe IO I'OPU3O0HTAJILHOM OCH.

AHPR

1,06 - /

1,04 +

DddekTHBHAA rpaHULA

1,02

1 - - 1 1 - 1

0 0,02 0,04 0,06 0,08

CTaHlIapTHOC OTKIIOHCHUC

Pucynor 7-1 YBeqmuyeHue HOpubeUier C  TOMOIBI0
Oe3pPUCKOBEIX AKTHUBOB

Touxka B cooTBeTCTByeT KacCaTeJIbHOMY IIOpPTOesin. 3TO
eIVMHCTBEHHBENM HopThesb, Jexamuy — Ha 2bbeKTUMBHOM
TpaHuile, KOTOPOTO KOCHETCH JIMHMA, [OPpOBEeIeHHasa U3
TOUKM C KOOPIOMHATOM: Oe3pucKOoBas CTaBka NPpUOBIIM Ha
BEPTUKAJILHOM OCM WM HOJIb Ha TOPUBOHTAJIBHOM OCH.



Jliobad Touka Ha oTpeske AB COOTBEeTCTBYyeT NOPTOeJIo
M3 TOUKM B B KOMOMHaALUUM C OE3PUMCKOBEIMUM aKTMBaAMM. B
Touke B BCce cpencTBa BJIOXEHEl TOJIBKO B IIOopThesb, a
B TOUKe A TOJILKO B Oe3pMCKOBEE AaKTHUBH. JllOad Touka
Mexny A M B CcooTBeTCTByeT OINpeleJyIeHHOM KOMOMHalMM,
KOI'la YacCTb aKTMBOB HAXOOUTCH B IHopTdesie, a dYacThb
B Oe3pMCKOBHEX akTmBax. OTMeTbTe, UYTO HOpTOoesib Ha
oTpeske AB 0OoJjiee BHI'OIEH, uyeM Jiobom nopTrdesib Ha
50bekTMBHOM TI'paHMLEe IPM TOM Xe YPOBHE pPUCKa, Tak
Kak, HaxXxoOdCcb Ha oOTpe3ke AB, OH uMeeT 0OoJiee
BEICOKYIO INPUOBLJIb IIPU TOM Xe

YPOBHe pucka. TakuM o00Opas30M, MHBECTOPY, KOTOPHU
XoueT I[IOJIydMTh MEHee PUCKOBAHHEM HOpTdhesib, UYeM
noprodesi B, crjlenyeT MHBECTUMPOBATHL CpencrBa B
noprdpesib B M B Oe3pMCKOBEHE aKTMBE, a He CMellaThbCd
no s0OeKTUBHOM I'PaHUIE B TOUKY C MEHBIIMM PUCKOM.
JIMHMA, BEXOOALIAA M3 TOUKM A Oe3pMCKOBOIO YPOBHSA Ha
BEPTUKAJIBHOM OCUM UM HYJIA Ha TOPUBOHTAJIBHOM OCU U
Kacamomagacd B 2 OOHOM Touke 20OeKTMBHOM T PaHMUILE,
HasbIBAETCSH JIMHMEM pPEHKA Kanurasna (CML). Cnopara oOT
Touku B JsimHmMa CML nOpencrasjideT noptToenwu, roe
VHBECTOP 3aHMMaeT CpencTBa -OJid MHBECTUPOBAHUSA B
noprtdesip B. OTmMeTbTe, UTO MHBECTOPY, KOTOPBEM XOUET
[IOJIYUMThb OOJibuyln NOPMOBJIL, YeM »naeT noproens B,
crenyeT IOCTYIUTb MMEHHO TaKuM o00pa30M, IIOCKOJIBKY
noprbenmr Ha JguHMM CML cnpaera oT ToukM B mawnT OoJiee
BEICOKYIO  NPUOBLIb, ueM noproesm  Ha - S0QeKTUMBHOU
TpaHulle IPpM TOM Xe ypoOBHe pucka. Kak npaswujio, B —
OUYEeHb XOPpOo1o OIVBEPCUOULMPOBAHHEIN noproesis.
BosnpumMHCTBO nopTdesier, PaCIOJOXEHHBIX ClpaBa CBEPXY
M CJieBa CHMI3Y Ha 300eKTMBHOM I'PaHMLEe, MMEKT OUEHb
MaJIO KOMIIOHEHTOB, noptTohenmn B cepelnHe 3>0QeKTUBHOMU
TPaHULEL, Toe I[IpoXOoIoMT  KacaTeJlbHadg, IIOCTATOUYHO
XOPOWO IOUBEPCUPULMPOBAHEI. TpaIMIMOHHO CUMTaeTCHd,

uTo BCE Pa3yMHEE VMHBECTOPEL XOTHAT [IOJIYUUTH
MaKCUMaJIbHYK T[PMOBJIb IPM HOAHHOM PUCKE WM IIPUMHATH
HaVMeHbUMM  PUCK IIPpM  3aIaHHOM  [IPUOBLIM. Taxkum

obpasoM, BCE MHBECTOPHl XOTAT OBTH I'Ie—TO HAa JIMVHUU
CML. JpyrmuMm cCJioBaMy, BCEe MHBECTOPEl XOTAT LOEepPXaThb
OOVH W TOT Xe noprodesb, HO C Pa3JMUHOM IJOJIEN
3aEeMHEIX CpencTB. HaHHOe pasanumue MeXnoy
VMHBECTULIMOHHEIM pelueHnueM n VHBECTHUPOBaAHMEM C



MCIIOJIb 30BAHUEM 3aEeMHBIX CpeInCcTB M3BECTHO KakK
TeopeMma pasneyieHus. Mbel OyneM UMCXOIUThb M3 TOT'O, UYTO

BepTMKAaJIbHasa wkajla (E B Teopum E — V) BbpaxaerT
apubmMeTmueckoe cpenHee HPR (AHPR) miia noproenen, a
TOPMBOHTAJIbHaS  lIKajJa (V) oTpaxaeT CTaHIapTHOEe
oTkJIOHeHre HPR. Iling 3amaHHOM OEe3PUCKOBOWM CTABKU MEL
MOXEM oOnpenesyinTh, Toe HaxXOOUTCH KaCaTeJIbHBIV
noprdesib Ha Hauwem 30PeKTUMBHOM I'paHMile, TaK KakK ero
KOOPOVMHA TEL (AHPR, V) MaKCUMU3UPYIOT CJIe oYY
OYHKLIMIO :

(7.0 1la) Kacarenpuum noptoenr = MAX{ (AHPR - (1

+ RFR)) / SD},

roe MAX{} = MakcmuMaJlIbHOE =3BHaueHUue;
AHPR =apubmMeTHueckoe cpepnHee HPR, T. e. kxoopIaMHaTa
E maHHOTO nopTdesida Ha 20OeKTMBHOM TI'PaHULE;

SD = craHmapTHOEe OTKJIOHeHMe HPR, T. e. KOOpIMHAaATAa
V maHHOTO noptrdend Ha H»0OeKTMBHOM IT'PaHULE;

RFR== Oe3spuckorad CcTaBka (risk-free rate).

B ypaBHenunm (7.01la) odopmysa BHYyTpu CkKobok ({})
npencraepjggeT cobom  oTHouweHue llapna. OTHOIIEHME
Mlapria mji4a noprdesnds — 5TO OTHOUWEHME  OXMIOAaEeMEBIX
M30BITOYHBIX 3HAUYEHUN IPUOBLIIN K CTaHIOapTHOMY
OTKJIOHeHMK. IlopTdesib ¢ HamboJsibuMM OTHOoleHMreM llaprna
ABJISIETCHA rnnoproeseM, roe JIVHN A CML KacaeTcsda

50beKTMBHOM TI'PaHMLEL [IPM OaHHOM 3HadeHuM RFER.
Crnenymumasa Tabauila I[IOKa3eBaeT, KaK MCIOJIb30BAaThH
ypaBHeHue (7.0la). B mnepBeIX IOBYX CTOJOLAX YyKa3aHEH
KOOPOMHATEL Pa3JIMUHEIX [opTohesiem  Ha 20beKTUMBHOM
rpaHule. KoopamHaTe maHel B dopmaTe (AHPR, SD), uyTO
COOTBETCTBYeT ocaM Y u X pucyHka /-1. B TpeTbeM

cToJsibue IpencTaBJIEHEL IaHHBIE, [TOJITyUYEHHEIE "3
ypaBHenus (7.0la), mnpu ©OespuckoBom cTaBke 1,5%
(AHPR= 1,015). Mel mcxomuMm M3 TOI'O0, uTOo HPR wuMenT

KBapTaJilbHBlE 3BHAUYEeHMda, TaKuM oOpasoM, KBapTaJlbHasd
Obe3pmuckoBasd CcTabBka 1,5% IOIpMMEpPHO pPaBHa ITOIOOBOM
o8

0e3pMCKOBOM CTaBKe 5. Hanpumep, njaa TpeTbero
Habtopa koopauHaT (1,002; 0,00013) nomydmm:



(AHPR - (1 + RFR)) /SD = (1,002 - (1 + 0,015)) / 0,00013
(1,002 - 1,015) / 0,00013
-0,013 /0,00013

=-100

[lpoBemeM  HOaHHBIM pacyeT IOJid  KaxXIoM  TOYKM  Ha
20PeKTUBHOU Tpa”HuLe. MakcrMaJibHOE 3HaueHue
YyPaBHEHUS (7.01a) 0,502265 COOTBETCTBYET
koopauHaTtam (1,037

0,02986), oOHM 3BamalT TOUKY, KOTOpasd COOTBETCTBYET
Touke B Ha pucyHke 7-1, 1me JsmHMa CML kacaeTcs
50beKTMBHOM TI'paHulEl. Toduka KacCaHMsa COOTBETCTBYyET
onpeneJyiIeHHOMY IHopToesio Ha >00eKTMBHOM I'PaHULE.
OrHomeHMe llapna onpepesigseT HakJjioH CMIL, npuyeM
CaMblM KPYTHIM HaKJIOHOM ofbJjlajaeT KacaTeJibHad K
50OEeKTMBHOM I'PaHULIE.

D¢ dexTHBHAA TPAHAIA JInnna CML
AHPR SD Ypasuenue (7.01a) IIpouent AHPR
RFR =0,015

1,00000 0,00000 0 0,00% 1,0150
1,00100 0,00003 -421,902 0,11% 1,0150
1,00200 0,00013 -100,000 0,44% 1,0151
1,00300 0,00030 -40,1812 1,00% 1,0152
1,00400 0,00053 -20,7184 1,78% 1,0153
IIpomoisrxkeHMe

AHPR 320bexTMBHad ITpaHMlla Jimumuga CML
SD YparHeHue (7.0la) IIpoueHT

AHPR
1,00 0,00083 -12,0543 2,78% 1,015
500 4
1,00 0,00119 -7,53397 4,005 1,015
600 6
1,00 0,00163 -4,92014 5,45% 1,015
700 8
1,00 0,00212 -3,29611 7,11% 1,016
800 1

1,00 0,00269 -2,23228 9,005 1,016



900
1,01
000
1,01
100
1,01
200
1,01
300
1,01
400
1,01
500
1,01
600
1,01
700
1,01
800
1,01
900
1,02
000
1,02
100
1,02
200
1,02
300
1,02
400
1,02
500
1,02
600
1,02
700
1,02
800
1,02

0,00332
0,00402
0,00478
0,00561
0,00650
0,00747
0,00849
0,00959
0,01075
0,01198
0,01327
0,01463
0,01606
0,01755
0,01911
0,02074
0,02243
0,02419
0,02602

0,02791

-1,50679
-0,99622
-0,62783
-0,35663
-0,15375
0

0,117718
0,208552
0,279036
0,333916
0,376698
0,410012
0,435850
0,455741
0,470873
0,482174
0,490377
0,496064
0,499702

0,501667

11,11%
13,45%
16,00%
18,78%
21,78%
25,00%
28,45%
32,12%
36,01%
40,12%
44,45%
49,01%
53,79%
58,79%
64,01%
69,46%
75,12%
81,01%
87,12%

93,46%

1,016
1,017
1,017
1,017
1,018
1,018
1,019
1,019
1,020
1,021
1,021
1,022
1,023
1,023
1,024
1,025
1,026
1,027
1,028

1,029



900

0

1,03 0,02986 0,502265 100,02 1,030
000 (rImK) % 0
1,03 0,03189 0,501742 106,791,031
100 % 0
IIpomoirkxkeHre
AHPR D0bexTHBHA YpaBHeHUe JimHusa CML

a rpaHuua (7.01a) [IpouenT AHPR

SD
1,03 0,03398 0,500303 113,80 1,032
200 % 1
1,03 0,030614 0,498114 121,02 1,033
300 % 2
1,03 0,03836 0,495313 128,46 1,034
400 3 3
1,03 0,04065 0,492014 136,13 1,035
500 % 4
1,03 0,04301 0,488313 144,02 1,036
600 3 6
1,03 0,04543 0,484287 152,13 1,037
700 % 8
1,03 0,04792 0,480004 160,47 1,039
800 % 1
1,03 0,05047 0,475517 169,03 1,040
900 % 4
1,04 0,05309 0,470873 177,81 1,041
000 % 7
1,04 0,05578 0,4660111 186,81 1,043
100 3 0
1,04 0,05853 0,461264 196,03 1,044
200 % 4
1,04 0,06136 0,456357 205,48 1,045
300 % 8
1,04 0,060424 0,451416 215,14 1,047
400 % 3
1,04 0,06720 0,446458 225,04 1,048
500 % 8
1,04 0,07022 0,441499 235,15 1,050
600 % 3



1,04 0,07330 0,436554 245,48 1,051

700 3 8
1,04 0,07645 0,431634 256,04 1,053
800 3 4
1,04 0,07967 0,426747 266,82 1,055
900 3 0
1,05 0,08296 0,421902 277,82 1,056
000 s 7

Crie myommmn cToJbel, «IlpoueHT» oTpaxaeT [IPOLIEHT
aKTUBOB, KOTOPEIE HeOoOXOOMMO MHBECTUPOBATH B
KacaTeJIbHBEM NOopTdesib, €ClM BB HAXOOMUTECH HA JIMHUU
CML npm onpeneJIeHHOM 3HAUEHUN CTAHOAPTHOTO
OTKJIOHeHMS. JpyI'MMM CJIOBaMM, I[IOCJEeIOHSasS CTpoKa B
Tabsuie (IpM  CTAQHODAPTHOM  OTKJIOHEHUU 0,082906)
COOTBEeTCTBYEeT Hajuuuio 277,82% pBammx aKTUBOB B
KacaTeJibHOM mnopTbdesie (OCHOBHad CyMMa MHBECTULUM U
3aeM eme 1,7782 poJjsiyapa Ha KaxXObM MHBECTUPOBAHHBEIM
OOoJIJIap IOJid OaJIbHEeMWeI'O MHBECTUPOBAHMSA) . [IPOLIEHTHOE
3HaUEeHMe MOXHO pacCumMTaTb, €CJM SBHATb CTaHIAPTHOE
OTKJIOHEHME KacaTeJIbHOT'O noprdesid:

(7.02) P=SX/ST,

roe SX = koopIMHaATa CTAaHIOAPTHOTO OTKJIOHEHUS
OolnpeneJyIieHHOM TOUKM Ha JmHum CML;

ST = KoOopIMHaTa CTaHIOapPTHOTO OTKJIOHEHUHA
KacaTeJIbHOT'O IopTodernd;

P= [IPOLIEHT aKTUBOB, KOTOPHIE HeOoOXOOMMO
MHBECTUPOBATL B KacCaTeJIbHBEM HopTohesib, dYTOOBE OBITH
Ha JimHuM CML oy mDaHHOTO 3HaueHuda SX.

Takmm obpazoM, ecyu 3HaAUEeHUe CTaHIOAPTHOTO
OTKJIOHEHMA TOUKM Ha  JimHuMM  CML (0,08290) nus
rnocJjenHeMm CTPpOokM Tabaulsl pal3dejiuTh Ha 3HaueHUe
CTAHOAPTHOTO OTKJIOHEHUSA KacaTeJIbHOTO noptTdessa
(0,02986), MBI noayuumMm 2, 7782, dYTO COOTBETCTBYET
277,82%.

B mnocrniegHeM cToJbOue TaOaMUE NOKa3aHO AHPR JMHMMK
CML npm »OaHHOM KOOpIMHATE CTAHIOAPTHOI'O OTKJIOHEHUHA.
OHO pPacCuUMTHBaAETCHA CJenyolrM o0pasoM:



(7.03) ACML = (AT *P) + (1 + RFR) * (1 - P)),

roe ACML = AHPR usumHMmM CML 0OpM »OaHHOM KOOPIOMHATE
pUcCKa, WM COOTBETCTBYKIIEM IIPOLIEHTE, PaCCUMTaHHOM
us (7.02);

AT =3HauyeHUue AHPR KacaTeJILHOM TOUKM,
nojsiyueHHoe m3 (7.01a);

P= IIPOLIEHT B KacaTeJIbHOM noproene,
PACCUMTAaHHENM U3 (7.02);

RFR= Oespuckorasd CTaBKa.

CTaHOapTHOE OTKJIOHEHME OIpPeneJIEHHOM TOUKM Ha
JIVHWU CML nJis IOAaHHOTO AHPR pPacCcuMTEBaEeTCA
crenymoimyM obpasoM:

(7.04) SD=P*ST,

roe SD = CTaHOapTHOE OTKJIOHEHME B IOaHHOM TOYKe Ha
JIVHUU CML npm onpeneJyIeHHOM [IPOLIEHTe P,
cooTBeTCTByKIEM OaHHOMY AHPR;

P = MIPOLIEHT B KacaTeJIbHOM noproene,
paccuuTaHHEM u3 (7.02);

ST = 3HaUeHMe CTAHIAPTHOI'O OTKJIOHEHMS KaCaTeJIbHOTO
noproesisa.

T'eomeTpnueckass sbpdexTBHaAsT rpaHMIa

OcoBeHHOCThL pPUCYHKa /-1 cocTtomMT B TOM, UYTO OH

oToOpaxaeT apupMeTruyeckoe cpenHee HPR. Ecan
[IPMOBLIIN PEMHBECTUPYIOTCH, TO IJ1s KOOPIOMHA THL
sbbexTUBHOM TPaHMLIEL 10 ocH Y IpaBUJIbHEE

paccMaTpMBaTh I'eoMeTpudeckoe cpenHee HPR. Takom
Iooxon MHOToe MeHdgeT. dopMmysia njd npeobpaszoBaHMA
TOUKM Ha 30PeKTMBHOM TI'paHMLEe U3 apudMeTmuyeckoIro
HPR B reomMeTpmueckoe TakKoOBa:

(7.05) GHPR=(AHPR *2-V) " (1/2),

roe GHPR = reomerpmueckoe cpenHee HPR;

AHPR = apuomeTnueckoe cpenHee HPR;

V= KoOpIMHaTa IOuUCIepcuM (OHa PaBHa KOOpIMHATE
CTAHOAPTHOTO OTKJIOHEHWUS B KBaIpare) .



AHPR

GHPR

Pucyuox 7-2 S¢9pexkTUBHaAA I'paHMIila C
PEMHBECTHMPOBAHMEM U be:s PEMHBECTHMPOBAHMA

Ha pucyHke 7-2 IoKazaHa »bdexTMBHaAa  I'paHUlE,
COOTBETCTBYyIIOIAA apuoMe TMUE CKMM cpenHmuM  HPR, "
rpaHuLla, COOTBETCTBYyKIIad ITeOMETPUUECKVM CPEeIHVM
HPR. [TocmoTpHUTE, 4yTO [OpOUCXOoOouT C BSOPeKTUMBHOM
TPaHMULIEV TPU PEMHBECTUPOBAHUMN.

[TocTpOUB JIVHUIO GHPR, MOXHO onpeneJyinTh, KaKoM’
nopToesib ABJISETCH TeoOMeTpruUeCcKH O TVMAaJIb HEIM
(HamBHICIIagd ToOuUuka Ha JiMHMM GHPR). BB MOXeTe HaAMTU
3TOT HopTdess, npeobpaszorar AHPR wm V kaxzmoro
noprbena Ha »s>dpdbexTmMBHOM TpaHuue AHPR B GHPR cC
noMomein yparHeHusa (7.05) wm BHOpaB MakKCuUMaJIbHOE
3HaueHre GHPR. OpmHaxko, 3Haga AHPR m V noprbesnen,
Jexaumx Ha s0bexkTuBHOM TpaHuue AHPR, MOXHO ele

rpoie ONpenelInTh TeoMeTpUuUeCKUM OIITMMAJIb HEIM
noprdess, OH IOJIXEH YIOOBJIETBOPATE cllenynueMy
YPaBHEHMUIO :

(7.06a) AHPR-1-V=0,

roe AH PR = apudMmeTnueckoe cpepnHee HPR, T.E.
KoopIMHaAaTa E  maHHOTO noptTbhesns Ha 200ekTUBHOM
TpaHuLE;

V= oycrepcusa HPR, T.E. KoopIOMHAaTa Vv IOaHHOTI'O
noprdesia Ha  SOPeKTUMBHOM  I'PaHULE. OHa paBHa
CTaHIOAPTHOMY OTKJIOHEHMI B KeBajparTe.



YpaBHeHUE (7.00a) TaKXe MOXHO npencTaBUTh
clenypoiyM obpasoM:

(7.060) AHPR - 1 =V

(7.006B) AHPR-V=1

(7.061) AHPR=V+1

HeobxonmMmo coejiaThb HeOoJipluoe 3aMeudaHue 10

TeOMeETPUMUECKOMY ONTMMAJIbHOMY HOpToesio. Iucrnepcusa B
nopTroese B obueMm ciydae MeeT [IOJIOXUTEJILHYIO
KOppessaumin C HauxyIOiMM OPOMIPHIIEM. bBoJjiee BBEICOKAA
oucrnepcmsa OOB[UHO COOTBETCTBYyEeT IHopTdesio c 0OoJee
BEICOKMM BO3MOXHBIM [IPOM T PHIIEM . Taxk Kak
TreoMeTprUeCKUM OIITMMAaJIb HEIV noprdesib ABJISETCHA
noproesiemM, njasg KoToporo E m V parHel (npu E=AHPR-
1), MEI MOXeM IOOINYyCTUTH, UTO TeoMeTPpUUEe CKUM
ONTUMAaJIbHEI noprdesib OymeT MEeTb BEICOKME
[IPOUTPBILN . daxKTHUUECKH, yeM QoJsblie GHPR
TeoOMEeTPMUECKOTO ONTMMAaJIbHOTO THopTohesd (T.e. UeM
OoJsibiie 3BapabaTeiBaeT noptTodesb), TeM OOoJblle MOXET
OBITb ero TeKylMM [OPOUIPHII (orxkaT 10 OaJjaHcy
cueTa), Tak Kak GHPR MOJIOXUTEJIBHO KOPPEeJIMpOoBaH C
AHPR. 3pmechr MBH BMIOMM HEeKMM Hapalokc. C onHOM
CTOPOHEL HaM CJIeOyeT MCIOJIb30BaTh I'€OMeTPpUUEeCKUN
ONTMMAJIbHEI HOpTOoesib, C OPpYyI'OM — UeM BHIEe CpeIOHee
reoMeTpruUeckoe noproesisa, TeM OOoJblMMM OyOyT OTKATEL
no 6HaJjlaHCy cdUyeTa B I[IPOLIEHTHOM BHEPAaXeHMM. Mbl 3HAEM
TaKXe, 4YTO IIpUM »OMBepCcUPUKALUM CJledyeT BHOMPATH
noprdesib C HAMBECIIMM CPEeIHMM I'€OMETPUMUECKMM, a He

C MMHVMAJIb HBIM [IPOUTPHIIEM, HO 3TU BEJINUYMHEL
CTpeMAaTCHa B [IPOTUBOIIOJIOXHEIX HalpaBJleHMAX !
T'eomeTpUUe CKUN O TVMAaJIb HBIM noproesib — 5TO

noprdesib, KOTOPHIM PACIOJIOXEH B TOUkKe, I'IOe JIMHUSL,
npouepueHHas u3 (0, 0) ¢ HakJoHOM 1, TIepecekKaeT
sbbexkTUBHYO I'paHuuy AHPR.

PrcyHok 7-2 T1noka3wBaeT 5HSObekTUBHBIE TPaHMUB Ha
OCHOBE OIHOU CHOEeJIKM . MeI MOXeM  IIpeobpal30BaTh
reoMeTpruueckKoe cpenHee HPR B TWR C IIOMOIUIBIO
YPAaBHEHUS :

(7.07) GTWR = GHPR”™ N,



roe GTWR = 3HAUEeHMEe BEPTUKAJIbHOM ocu,
cooTBeTCTByIEe maHHOMY GHPR mocjsie N crmeJsiok;

N - 4ymcJryio CchmeJsiok, KOTOPEIE MBI XOTUMM MCIIOJIBE30OBAThH.

ATWR

GTWR

PucyHox /-3 S9ppexkTHMBHaAS I'paHuIa C
DPEMHBECTHUPOBAHMEM M 63 PEMHBECTUPOBAHMUSA

ATWR

GTWR

PucyHOKk /-4 S¢0pexkTUBHaA I'paHMila C
PEMHBECTHMPOBAHMEM U be:s PEMHBECTHMPOBAHMA

[IlycTte Hawey uUesbio Oymer AHPR npm 3HadeHun V,
KOTOpOEe COOTBETCTBYyET I'€OMETPUUECKOMY OITUMaJIbHOMY



noproeso. B 3HameHaTese (2.09a) MBH MCHOOJIB3YyEM
cpenHee TeoMeTprUecKoe TeOMeTPUUECKOT'O
ONTMMAaJIbHOTO noptdensa. Tenepb MBI MOXEM OIPenesiUTh,
CKOJIBKO CHeJIOK HeODOXOOMMO nIJig TOI'O, UYTOOBl IPUBECTU
Hall I'eOMeTPUUECKMM OITMMAJIbHEM [HopThesib K OIOHOM
coeJjyike apudMeTuyecKoIo rnoproesid:

N=1n(1,031)/1In(1,01542) =0,035294/0,0153023 =

1,995075

TakuM oOpasoM, MOXHO OXMIOaTb, d4YTOo uyepes 1,995075,
Uiy OpubiIn3mUTeJIbHO depe3 2 COeJIKM, OITHMMaJlbHOe
GHPR @mocTMrHeT COOTBETCTBYyKUETro (npm ToM xe V)
AHPR 1jia OIOHOM CHOeJIKM. 3IOeCb BO3HMKAET npobliiema,
KoTOopasda 3aKJIoUYaeTCsd B TOM, uro ATWR  IOJIXHO
oTpaxaTb TOT (QaKT, UYTO NPOWJIM IOBEe CHeJIKM. IpyI'VMu
cioraMyr, korma GTWR npubinmxaerca x ATWR, ATWR
IOBUI'aeTCHd BBEPX, XOTH U C IOCTOSHHOM CKOPOCTBI (B
oTmyiure OoT GTWR, koTopoe yckopsdeTcd) . MOXHO pPelMrThb
5Ty nOpobjiemMy C nomMombi ypaBHeHum (7.07) m (7.08)
IJIA pacdueTa I'e€OMeTPUUECKOTO M apudpMermueckoro TWR:

(7.09) GHPR “N=>1+Nx*(AHPR - 1)
Tak xak MeB 3Haem, dYTO, KOorma N = 1, G Bcerga
MeHblIle A, MOXHO  IepedpasmupoBaTh BOIIpPOC: «Ilpm

ckoJsibkux N G OymeTr paBHO A?» MaTeMaTUUeCKM 3TO
OyoeT BHEIJIAOETb TakKMM O0pasoM:

(7.10a) GHPR * N=1+ N (AHPR - 1),

dTO MOXHO TIIpenCTabBUMTEB CJleOYyIMM o6pa30M:

(7.106) 1+ N=(AHPR-1)-GHPR * N=0,
MJin
(7.108) 1+ N=*AHPR-N-GHPR " N=0,
MJin

(7.10r) N =(GHPR ~ N-1)/(AHPR - 1)

N B ypaBHeHuax c¢ (7.10a) no (7. 10r) mnpencraBJdeT
coboy KOJIMUUECTBO CIHOEJIOK, KOTOopoe HeoOXOoomMMOo IJid



TOI'O, UTOOEL reoMeTpruyecKkoe HPR cTaJjio PaBHO
apupMeTmdyeckoMy . Bce Tpu YPaBHEHUA SKBUBAJIEHTHE.
PemeHre MOXHO IIOJIyUMThb METOOOM uTepauum. 3Had 04
HaueIro T'eoOMEeETPUUECKOT'O OIITUMAaJILHOT'O noprdesnsa
GHPR= 1,01542 wu coorBeTcTRylomee AHPR= 1,031 wu
pemas Jwoboe ypaBHeHume ¢ (/7.10a) no (7. 10r), w™MB
HaxomuMm, uyuto N = 83,49894. TaxkxuMm ob6paszom, I[IOCJe
TOTO, kak npommeTr 83,49894 cpenku, TeoMeTpUUecKoe
TWR HDOrToHUT apudMeTnuyeckoe. IIOJIydEeHHEM pe3yJjbTaT
cinpasenaue nja Tex TWR, KOTOPEIE COOTBETCTBYIT
KOOpIOMHaATE OUCIEPCUM TeOMEeTPUUECKOI'O OITHMAaJIbBHOIO
noproena.Tak xe, kak um AHPR, GHPR mmMeeT CBOK JIMHUIO
CML. PucyHoOk 7-5 mnoka3l3rBaeT kak AHPR, Tak m GHPR c
sJmHuaMy CML, pacCCUMTaHHBIMM Ha OCHOBe Oe3pUCKOBOU
CTaBKU.

AHPR

GHPR

SD

Pucynokx /-5 AHPR, GHPR wu wmux JjwmHMM CML

SHaa CML gma AHPR, wMoxHO paccumTaTrb CML nma GHPR
crenymoiuyM obpasoM:

CMLG=(CMLA "2 -VT *P) " (1/2),

CMLG = xoopaumHaTa E (no BepTukaam) JguHMM CML 1nmsa
GHPR npm maHHOM KoopIaMHaTe V, COOTBeTCTByoWEeM P;

CMLA= koopamHaTta E (o Beprukanm) JuHMmM CML 1nmsa
AHPR mpm maHHOM kKoopmmMHaTe V, COOTBeTCTByWeM P;

P = OpoueHT B KacaTeJIbHOM noprdesie, pPaCCUMTAHHEMN



s (7.02);

VT = koopIMHATa IOUCIIEPCUM KacaTeJIbHOT'O IopTodesid.

CrnenyeT ¥uMMEeTb B BUIOY, 4YTO IJId -HOAaHHOM Oe3pMCKOBOM
CTaBKU KaCaTeJIbHEN noproesib 17 TeOMeTPUUECKUN
ONTUMAJIbHEIM [OopTOesib B obleM Ccjlydae He OOVMHAKOBH.

[TopThesnn OymyT VMIOEHTUYHBEIMU npmn BEIIIOJIHEHUU

crylenymoiero pabBeHCTBa:

(7.12) RFR=GHPROPT-1,

rme RFR = OespuckoBad CcTaBKaj;

GHPROPT = cpenHee TeoMeTpruyeckKoe HPR
TEeOMETPUUECKOI'O OIITMMAaJIbHOI'O IHopTdend, T.e.
KOOpIOMHAaTa E noprdesnda Ha SOPEKTUMBHOM
TpaHuLe.

TOJIBEKO Koroa PasHOCThb GHPR TeoOMeETPUUECKOTO

ONTUMAJILHOTO HOopTdesis M eIVMHMIE paBHa Oe3PUCKOBOM
craBke, TeoOMeTPUUEeCKMM  ONTMMAJIBHEM  HopTdess U
KacaTeJibHBEM nopTrhessr OynayT OOMHAKOBEIMM. Eciam REFR >

GHPROPT - 1, Torma T eOMEeTPUUECKUM  OIITMMAJIbHEIN
noprdesib oyoeT cJieBa (T.e. MMEThb MEHBIUIYIO
OUCIIepCMI0, YeM KacaTeJibHeM noprdens). Ecmam REFR <
GHPROPT - 1, Torma KacaTeJlbHEM nopTdoesb OymeT
cJIeBa (T.e. IMETH MEHBUIYIO OUCIIEPCUIO, ueMm
TreoMeTpuueCKUM OIITMMAJIb HEIM noprdesib) . Bo BCex
CJlydasax KacCaTeJIbHBM nopTdesib, KOHEUHO Xe, HMKOTIa
He oynoetT MMETH BoJiee BEICOKOE GHPR, yeM

TeOMEeTPUUECKMM OITUMAJIbHEN [IOPTOesb .
OTMEeTBTE TakKxXe, UTO TOUukKM KacaHmsa CML k GHPR m CML

k AHPR mumenT OOHYy koopmmHaATy  SD. Mer  MOXeM
MCIIOJIB30BaTh YyPaBHEHME (7.01a) IJ1sg [IoMcCKa
KacaTeJsbHOTO noptTdenas GHPR, 3ameHuB B (7.0l1a) AHPR
Ha GHPR. B pesyibTare [IOJIYUMUTCH ciaenymoiee
YPaBHEHUE :

(7.016) Kacarenpubiii moprdens = MAX{(GHPR - (1 + RFR)) / SD},

roe MAX{ }= MakcuMaJbHOE 3RHaueHUEe;

GHPR = reomerTpunueckoe cpenHee HPR, T.e. xoopImHaTa
E maHHOTO noptdesida Ha 20OeKTUMBHOM I'PaHULIE;

SD = cTraHmapTHOe OTKJIOHeHMe HPR, T.e. koopamHaTa
SD maHHOTO nopTtdesida Ha >OOEeKTMBHOM I'PAHUILE;



RFR = OespmuckoBasd CcTaBKa.

HeorpaumnueHHse noproenm

B o5TOoM paspmejse MB YBUMOMM, UTO MOXHO IIOOHSATH
npmbeIM BeIIe JUHMM GCML, ecjamM CHATh OT'PaHMUEHME Ha
CyMMYy BeCcOB. JlaBayTe BepHEMCHS K T'e€OMeTPUUYECKUM
ONTUMAaJIbHEIM HopThesnaM. Ecam Mel nonpobyemM COCTaBUTH
reoMeTpUdYe CKUM Ol TVMAaJIb HEIM noprodesib "3 HalMx
YeTHpEexX PBIHOUYHEIX cucTteM — Toxico, Incubeast, LA
Garb wm cOeperareylbHOI'O CUeTa, TO C  IIOMOIBIO
ypaBHeHnum ¢ (7.06a) mno (7.06r) HamzmeMmM, UYTO OH
aBJigeTcd TakoBeM nOpm E, pasHoM 0,1688965, u V,
paBHoM 0,1688965. CpemHee TeoMeTpMUYeCKOEe TAaKOTIO
noprhesnas OymeTr paBHO 1,094268, a cocrar noprdesnsa
OyoeT MMeThb BUI:

Toxico 18,89891%

Incubeast 19,50386%

LA Garb 58,58387%
COeperarTeJsibHEI CUET 0,03014%

[lpy  peumeHur  YpPaBHEHUMN C (7.00a) 10 (7.0061)
HeOOXOOMMO MCIIOJIE30BATH METOI urepaumnn, T.E.
BEIOMpPATBL TeCcTHupyeMoe 3BHadeHue nJjsa E um  pemarshb
MaTpuuy n0Jjg4 s3Toro E. Eciam [OOJydeHHOe 3HaueHUe

oucrnepcum 0OoJiplle 3HauveHud E, 5TO0 03HavaeT, UYTO
TecTUpyeMoe 3HaAYEeHUEe E CJIUIIKOM BEICOKOE u B
CIenywoley IOIBITKE CJedyeT eIro IMIOHUBUTh. BE MOXeTe
ONpenesiTh IOUCIEPCHU HopThesid, MCIOJIb3yd OINHO U3

YPaBHEHUN C (6.06a) 1o (6.061) . [lopTOpPAVTE
npoLlecc, IoKa He OynoeT BHIOJHATbLCA JIOOOEe U3
paeseHcTB C (7.06a) no (7.06r). TaxmuMm o0Opa30OM BEH
[IOJIyUUTE TreoOMeTpUUeCKUN OIITVMAJIb HEIV noproesib

(ormMmeTbTE, UuTO BCE€ PAaCCMOTPEHHEE IopTohesim Ha
sbbekTUBHOM TpaHuLe AHPR  wmam Ha 2bbeKTUMBHOM
rpaHulle GHPR omnpegnmengmoTrcd C y4YeToM TOI'O, UYTO CyMMa
Becor paBHa 100%, wmmm 1,00). BcCcnoMHMTEe YypaBHEHUE
(6.10), wmcnosapzyeMoe B IE€PBOHAYAJIBHOM pPaCUMPEHHOMN
MaTpulle IOJ4 I[IOMCKa OITMMAaJIbHEIX BeCOB HNopTdernd,

ypaBHeHMe oTpaxaeT ToT ¢akT, UTO CyMMa BECOB pPaBHa
1:

N
(6.10) Q. X)-1=0,
i=1



roe N = koJImMuecTBO LEHHBEX OywMmar,
COCTAaBJIANIMX HOpTOesb;
X. = TIPOLUEHTHBEM BeC LeHHOM OymMaru L YpaBHeHUE

TaKXe MOXHO IIpedCTaBUMTL CJIeOyIVIM O@paBOM:

N
(ZXi)=1

Mel MOXeM HaTU HeOT'PaHMUYEHHBIN ONTUMAaJIbHEI
noproess, ecimn JIEBYIO YacThb 3TOTO YVPaBHEHU A
IPMPAaBHATE K 4uMcJly OoJsibwe 1. g 3TOoTro mobaBuM ele
OOHY PHBEHOUYHYIO CHMCTEMY, Ha3bBBaAeMyl OeCHpOILl€HTHEM
BKJIQIOM (non—-interest-bearing cash (NIC)), B
[IEPBOHAYAJIBHYK PAaCUMPEHHYI MaTpuly JaHHas PBEHOYHAA
cucreMa OyIneT MMeThb IHEBHOE CpenHee apupMeTrudueckKoe
HPR= 1,0, a cCcTaHOapTHOEe OTKJIOHEeHME, IOUCIEPCU U
KoBapuaumio nOHeBHEIX HPR paBHemvmu 0. Kos3@dMUMeHTH
koppessauumu NIC ¢ Jjobom JOpyT'oM PBIHOUHOM CUCTEMOM
Bcerma pasBHH 0.

Ternepb yYCTAaHOBMM OT'PaHMUEHME CYMMBL BECOB Ha
HEKOTOPOE IMNPOM3BOJILHOE UMCJIO, OoJibllee eOVMHUIIE.
XopouyM IIepBOHAYAJIBHEIM SBHAUeHMeM OymeT KOJIUUYECTBO
MCIIOJIb3YEMEIX PHHOUHEIX cucTeM (6e3 NIC), yMHOXEeHHOEe
Ha Tpu. Tak KkKak MB uMeeM 4 PpPEHOUYHBIE CUCTEMEl (He
yuuteiBasg NIC), TO orpaHMUMM CyMMy BecoB 4*3=12.

OrTmMeThTE, uTo MBI [IPOCTO yCTaHaBJIMBaeEM
OTpaHMUEeHre Ha [OPOM3BOJILHOE  3BHAUeHUE, OoJibiiee
eOVHMIIBE. PasHOCTb MexXOy 3STUM BHOPAHHEIM SHAUYEHMEM U
CYMMOM IIOJIYVUEHHEIX BecoOB OymeT BecoM cmcTteMbl NIC.

Ha camoM peJie, ME He coOupaeMCsd MHBECTUPOBATH B

NIC. 9TO IIPOCTO OOIIOJIHMTEeJIbHAada [IepeMeHHad, C
IIOMOIIB IO KOTOpOﬁ MBI CO3IOalViM MaTPUILy OJIA IIOJIYUYEeHUMA
HEOT'PaHMUYEHHBX BeCOB PBEIHOWHEBEIX cucrTreM. Tenepb

BO3bMEM IIapaMeTPhl HallMX UYeTHPEX PBEHOUHEIX CUCTEM M3
TJIaBE 6 ¥ moHaBmMm NIC:



HNuBecTrims Oxupnaemas OxupaeMoe cranaapTHoe

npa6eL1b B BHae HPR OTKJIOHEH e NMPHOBLIH
Toxico 1,095 0,316227766
Incubeast Corp. 1,13 0,5
LA Garb 1,21 0,632455532
CoOeperaTeNbHBIH cUeT 1,085 0
BecnpoLieHTHEII BKJIAJ 1,00 0

Kopapmaumm pPBIHOUHEIX CcucTeM, BkJwodasa NIC, OynyT
CJIeOYIOWVIMU &

T I L S N
T 0,1 -0,0237 0,01 0 0
1 -0,0237 0,25 0,079 0 0
L 0,01 0,079 0,4 0 0
S 0 0 0 0 0
N 0 0 0 0 0

Hobasue NIC, MBI [IOJIYyUMM 5 PBHHOUYHEIX CUCTEM, n
oboleHHasa bopmMma [IePBOHAYAJIbLHOM PaCUMPEeHHON
MaTpULE OyOeT BHIJIAOETH CJeOyo M oOpasoM:
X*U+X,*U+X,*+U, +X*U+X*U=E
X+tX+X, +X+X=S
X *COV,,  +X,*COV,+X,*COV,+X,*COV  +X *COV, ,+05=*

*L*U +0,5+L,=0

X,*COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X,*COV,  +0,5
*L U, +0,5+L,=0

X, *COV,, +X,*COV, ,+X, *COV, ,+X,*COV, ,+X,*COV, ,+0,5*
*L,#U,+0,5%L,=0

X, *COV, , +X,*COV, ,+X,*COV, ,+X,*COV, ,+X;*COV, ,+0,5 *
*L*U,+0,5+L,=0

HEOT'PAHMUEHHBIX BECOB PBIHOUHEIX CUCTeM. Terepsb
BO3bMEM I[IapaMeTpPhl HallMX UYeTHPEeX PBIHOUYHBEIX CUCTEM M3
TJlaBel 6 M pmo®aBmuM NIC:
NMuBecTuuma OxmmaeMad OxmImaeMoe

NpUOBJIb B CTaHOAPTHOE

Bruge HPR OTKJIOHEHM E

IPUOBLIIN

Toxico 1,095 0,316227766




Incubeast 1,13
Corp.

LA Garb 1,21
Cbeperaren 1,085
BHBEIM CUEeT
Becnpouexnt 1,00
HEII BKJIAI

KOBapMaLH/H/I PEIHOYHEBEIX

0,5

0,632455532
0

cucTeM, BkJjwodadga NIC, OynoyT

CJIe oYUM
T I L S N
T 0,1 - 0,01 O 0
0,023
.
T -0,0237 0,25 0,0790 0
L 0,01 0,079 0,4 0 0
S 0 0 0 0 0
N 0 0 0 0 0

IHobasme NIC, MBI [OOJYyYMM O PBEHOUYHBEIX CHUCTEM, U

obof0ueHHasa bopma

[IepBOHAYAJIbHOM PaCIIMPEHHON

MaTpulbE OyOeT BHEIJISOETH CJelyllMM oDpasoM:

Xl*U1+X2*U2+X3*U3 +X4*U4+X5*U5=E

X+X+X, +X+X,=$

X, *COV,,  +X,*COV,,+X,*COV,, +X,* COV,, + X, x COV, ,+0,5+

+L *U +0,55L,=0

X, *COV,, +X,*COV,,+X,*COV, ,+X,*COV, ,+X, *COV, ,+0,5%

«L *U,+0,5«L,=0

X, *COV,, +X,*COV,,+X,*COV, ,+X,*COV, ,+X, *COV, ;+0,5%

*L *U, +0,5%L,=0

X, *COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X, *COV, ;+0,5%

*L *U,+0,5+L,=0

X,*COV,, +X,*COV, ,+X,*COV, ,+X,*COV, ,+X,*COV, ,+0,5*

*L*U,+05%L, =0,



roe E = oxunaemMasa npuObuts TOpTdhes;
S = orpaHuYeHNEe CYMMBI BECOB;
COV, ;= KoBapualiusi MEXAY LIeHHbIMU GyMaramu A 1 B;
X, = IPOLICHTHBIA BEC LUEHHOM Gymary i;
U, = oxumaeMasa npu6puib LEHHOM OyMmard i;
L, = nepebiit MHOXMTEND Jlarpanxa,

L, = Bropoit MHoxuTeb Jlarparxa.
[Iocsie BxioueHMsa NIC neppBoHaualsibHad pacllMpeHHad
MaTpuLa npmobpeTeT BUIL:

X OTser

' X, X, X, X
0,095 0,12 0,21 0,085
1 1 1 1
0,1 -0,0237 0,01

-0,0237 0,25 0,079
0,01 0,079 0,4
0 0 0
0 0 0

w

12
0,095 1
0,13 1
0,21 1
0,085 1

S O o o o
o O O o o o O
[ R e TN - B B

OTMeTbTEe, UTO 23HAUEeHMEe Ha IIepeceueHur CcToJblia
OTBETOB WM BTOPOM CTPOKM, T.e. OTPaAHMUEHUE CYMME

BECOB, PaBHO KOJIMUECTBY  PBIHOUHEIX CUCTEM (He
BKJIIOUA A NIC), YMHOXEHHOMY Ha 3. C I[IOMOIIE 0
BJIEMEHTAPHBEIX NIpeobpal’30BaHMlM, OINMCAHHEIX B IJiaBe 6,
[IOJIY UMM eOVHVUHYI  MaTpuly. Tenepsb BEl MOXeTe

onpenesinTb 30QPeKTUMBHYI I'paHuly AHPR u 300eKTUBHYIO
TPaHULLY GHPR nJis noproensa C HeOoI'PaHMUYEeHHEIMU
BecaMu. ObdbexkTMBHaAS TIpaHula AHPR 1nma noproesa cC
HEOTPAaHMUEHHEIMIM BeCaMM COOTBETCTBYET MCIIOJb30BAHUI
pelUuara (3aeMHOTO kKanmuTajia) 0es3 pPeMHBECTUPOBAHUS.

S0dpexTUBHAL rpaHula GHPR COOTBETCTBYET
MCIIOJIb30BAHMI phUara ¥ PEMHBECTUPOBAHUIO [NIPUOBIJIEN.
Hama uwesb — HaAWUTM  OITMMAJIBHBEM  HEeOI'PaHMUEHHBIM

TreoMeTpUUYeCKuy HopTdesib, KOTOPHM B pel3yJjbTaTe nacT
HaMOOJIbUMY I'€OMEeTPUUECKUN POCT. MOXHO MCIIOJIB30BATH
ypaBHeHus ¢ (7.06a) mno (7.06r) 5nmaag HaxXOXIeHMS Ha
50OEeKTMBHOM TPaHMIEe TEeOMETPUUECKOTO OMNTUMAJIBHOTO
noproena. B HaweMm cJjiydae, He3aBMCHMMO OT TOTIO,
Kakoe S3HaueHMe Mbl I[EITaeMCcd HauTu 09 E  (3HadueHue



Ha IepecedeHMye CToJiflla OTBETOB UM IIepBOM CTPOKMU),
MBI TIOJIydaeM OIMH M TOT Xe noprdesyib, COCTOAUN
TOJIBKO M3 cOeperaTesyibHOTO CcuUeTa, IMIOOHATOI'O pPhUYaIl'OM
OJId OOCTMXEHMS XeJjlaeMOoI'O 3HauveHmsda E. B »sTOM ciydae
MBI IIOJIydaeM camoe Hu3koe V (r. e. 0) nng moboro E.

YonanuM M3 MaTpulbel cOeperaTeJibHBIM CUeT UM [IOBTOPUM
npouenypy. Ha 3ToT pas Mbel paCCMOTPMM TOJIBKO UYeTHpe
PEIHOUHEIE cucTembl (Toxico, Incubeast, LA Garb wu
NIC) m OorpaHMUMM CyYMMYy BE€COB UYMCJOM 9. MB IOJIKHE
[IOCTYIUTbL TakuMmM oO0pasoM, I[IOTOMY UYTO, KAaK TOJIBKO B
MaTpulle TOABJISETCS KOMIIOHEHT C HYJIEBOWM IOUCIEPCUEN
u AHPR ©OJIbIIUM 1, MBI rnojiyyaem OIITMMAJIb HEIM
noprdesyib, COCTOSLMM M3 OOHOI'O KOMIIOHEHTa, a nOJj4d
cooTBeTCTBMA TpebyeMoMy E OymeT MeHATbLCHAd TOJIBKO
pelUar STOT'O KOMIIOHEHTA.

Peue MaTpully, MBI  YBUIOVM, 4yTO ypaBHEHUA C
(7.00a) mno (7.06r) YyOOBJIETBOPAKTCS IIpM E, paBHOM
0,2457. Tak kKak DBTO TEeOMETPUUECKUM OIITUMAaJIbHEM
noprbens, V Takxe paBHO 0,2457. IllomyuuBlieecsd
cpelHee TeoMeTpuueckoe paBHO 1,142833. IllopTdessb
OyoeT BHEIJISOETH CJenyllyM oOpasoM:

Toxico 102,5982%
Incubeast 49,00558%
LA Garb 40,24979%
NIC 708,14643%

BosHukaeT pe30HHBEM BoIpoc: «Kakum ob6pas3oM cyMmMma
BECOB KOMIIOHEHTOB MOXeT OwvlTb OoJsibme 100%?» Mo
OTBETVM Ha BTOT BOIPOC, HO HECKOJIBLKO IIO3Xe.

Ecnu NIC He ABJIAETCHA OOHUM n3 KOMIIOHEHTOB
TeOMETPUUECKOI'O ONTHMMAJIbHOTO IHopThesid, TO CcJjenyerT
[IOOHATH OI'PaHMUeHMe CyMMBl BECOB S IO YyPOBHSA, KOT'IAa
NIC cTaHeT OOHMM M3 KOMIIOHEHTOB I'e€OMETPUUECKOI'O
ONTMMAJILHOTO HOopTdesis. BcriomHUTE, 4TO eCJIU B
noptToese eCThb TOJIBKO IoBa KOMIIOHEHTa, npryeM
KODQOMUMEeHT KOppesduMm Mexny HuUMM pakeH -1 u oba
KOMIIOHEHTAa VMET [IOJIOXMTEJIbHOE MaTeMaTuueCcKoe
OXMIOaHMe, ToTr'ma OT BacC noTpebyeTcd OQMHAHCUPOBAHUE
OeCKOHEeUHOT'O uMcjla KOHTPakKTOB, [IOCKOJIbKY TaKoOM’
noprdesib HMUKOI'Ia He OyImeT NpourpeBaTb. Clenyer



TakKxe OTMETUTH, UyTO uyeM HUXEe KOBSOPULIMEH TH
Koppendaunumy MexIy KOMIIOHEHTaMu B [nopTdersie, TeM BHIIE
[IPOLIEHT, TpelyeMbI IJ1s VHBECTUPOBAHUA B DTU
KOMIIOHEHTHI. PasHOCTB MEXITy MHBECTUPOBAHHEIMUA
[IPOLLEHTHBEIMM IOOJIAMM UM OT'PaHMUEeHMeM CyMMBI BECOB S
IOJIXKHa ObvlTh 3anojiHeHa NIC. Ecam NIC oOTCyTCTBYET
cpenu KOMIIOHEHTOB TeOMEeETPUUECKOT'O OIITUMAJIbBHOT'O

noproend, 3HAUUT nnoprdesib paboTaeT npu
OT'PaHMUYEHHOM S M I[IOBTOMY HE MOXET CuUuMTaTbCHd
HeOT'PaHMUEHHEIM TeOMeTPUUE CKUM OIITVIMAJIb HEIM

noprdesieMm. Tak Kak BB He OymeTe B OEeMCTBUTEJIBHOCTU
nHpecTUporaTs B NIC, TO He wuMMeeT 3HAaUeHMd, KaKOB
ero BeC, IIoOKa OH MBJIAeTCSH UYaCTbl I'€OMETPUUECKOTO
ONTUMAaJIbLHOT'O IopTdesid.

OnTuMmansHoe f m onTmManvHile noprbenn

3 1JaBel 6 MBI y3HAJIM, UYTO MOJS KaXZOT'O KOMIIOHEHTAa
noproesida HeOoOXOOMMO OIPpenesiMThb OXMIOaeMyl IIPUOBLIIb
(B MIpoLeHTax) ” OXMIaeMyl IOUCIepCHil Opubeiern. B
obmeM cCJiydae, OXuIaemele OpubObiM (M OUCIEePCUN)
PACCUMTHEBAKNTCA Ha OCHOBE TeKylleM LeHB aKuuM. 3aTeM
nJis KaxXxIoI'O KOMIIOHEHTA onpeneyigaeTcd ero
OIITUMAJIbHEIM  TIPOLIEHT (Bec) . Hanee, IJId pacuyerTa
CYMMBEI MHBECTULMM B TOT WMJIM MHOM KOMIIOHEHT, ©OaJiIaHC
Ha CcuUeTe yMHOXaeTCsd Ha BeC KOMIIOHEHTa, M 3aTeM OJid
onpenesyieHrsd KOJMUeCTBa aKUMM IOJIS9 IIOKYIIKM 32Ta CyMMa
B OoJujlapax OeJIMTCH Ha TeKylWylon LeHy OIOHOM aKLUUM.
Tak B 00OWMX YepTax MOXHO OINMCAaTb COBPEMEHHYI
cTpaTermin Ccos3naHusa noprdesda. Ho 5TO He COBCeM
ONTMMAJIbHEIM BapMaHT, U B DSTOM COCTOMT OIJHaA U3
OCHOBHBEIX MIOEW KHUI'M. BMeCcTO onpenejyieHMda OXMIaeMOMu
NpUOBIIM M OUCIEPCUM NOPUOBJIM Ha OCHOBE TEeKYyUEM ILIEHE
KOMIIOHEHTAa, OXuiaemMas INPpUOBJIb UM OUCIEPCUS IPUOBIIEN
oJI9 KaXIor'o KOMIIOHEHTa OOJIKHBEI ONpenesiaTbCsa Ha

OCHOBE IIOJIJIapOBOTO OINTVMAJILHOI'O f. HIpyrmMm
cJioBaMy, B KauecTBe BXOOHEIX IOAHHBIX BBl IOOJDKHE
MICIIOJIbL30BATH apupMeTrIdecKoe CpernHee HPR "
OVICIIEPCHUIO HPR. Mcniosib3yeMele HPR IOJIXKHEL OBITH
[IPUBA3aHEL He K KOJIMUECTBY CHOeJioK, a K
OGMKCUPOBAHHEIM MHTEpPBAaJlaM BpPEMEeHU (oHUI, Henenu,

MeCHALEHL, KBapTaJlbl WMJIN I‘O,JIBI) ) Kak B IJlaBe 1 JTJIA



ypaBHeHusa (1.15).

(1.15) Huesnoe HPR = (A /B) + 1,

roe A = cyMmMa B OoJjuUlapax, BEMI'pPaHHAadA I
IPpOUI'PAHHasa B BTOT IOEHb;
B = onTmMmansHOe f B pmoJjulapax.
He o6d3aTesIbHO MCIOJIB30BATHL OHEBHBIE JAaHHEBEE, MOXHO
MCIIOJIb30BATh JIIOOOM BPEMEHHOW I[Iepuon, IIpM YCJIOBUMU,
UYTO OH OIMHAKOBBEIM IJIS BCEeX KOMIIOHEHTOB NOopTdesid
(TOT Xe BPEMEHHOW [Iepuol IOOJIKEH MCIIOJIB30BaATbHCHA OJII
onpenesyieHnda KoO300mMuMeHTOB Koppendaumm Mexny HPR
Pa3JIMUHEIX KOMIIOHEHTOB) . CkaxeM, PBEHOYHAS CcUcCTeMa C
onTuMasibHeIM f= 2000 @mosyapoB 3a »OeHb 3apaboTala
100 momnyapor. Torma mOJjid TaKOM PBEHOUYHOM CUCTEMEL
nHeBHoOe HPR = 1,05.

Ecim BH paccumMTeEBaAeTe oOlTuMaJibHOe f Ha OCHOBe
[IPUBEIOEHHBIX IaHHEIX, TO IOJid I[IoJIydeHmda IOHeBHEIX HPR
cJenyeT MCIOJIbB30BAaTh ypaBHeHue (2.12);

(2.12) Jlaesnoe HPR=D$ /f$ + 1,

rne DS = wm3MeHeHMe LeHH 1 eIOVHMLBE B »OOoJIJlapax IIo
CPaBHEHMIO C IMPOUJIEIM OHEM, T.e. (3aKpelTue CeTrOonOHS -
3aKpPBEITME BYepa) * OOoJIJIapel 3a IIYyHKT;

£$ = Tekylee ONTUMAaJIbHOE f B noJjijiapax,
paccumMTaHHOe M3 YypaBHeHuMda (2.11). 3mecbp Tekylen

LIEHOU SBJISETCH SaKpeITME TIOoCJIeIHeI'O IOHA.

[Iocsre TOro KakK BB OIOpenejamuTe onTuMalbHOe f B
noJsulapax nOjasa 1 enOuMHMIEBE  KOMIIOHEeHTa, HaIo B34Thb
IOHEBHBEIE WM3MeHeHMusa ©OajlaHca Ha OCHOBe 1 eIMHMUB U
npeobpaszoBaTh Mx B HPR c nomompi ypaBHeHmsa (1.15).
Ecnu BEL UCIIOJIb3yeTe [IPUBEOEHHEIE IIaHHEIE,
BOCIIOJIL3YyMUTECH YPaBHEHMUEM (2.12) . Kornoa BEI
KOMOMHMpPYEeTEe PBIHOUHEIE CHUCTEMBl B I[IOopTdhesie, BCe OHU
IOOJIXHEl MMETb OIMHAKOBEIM ¢dopmMaT, T.&. €ECJHM IOaHHBE
IpMBEOEeHE K TEeKyllMM ILleéHaM, TO OITuMaJibHele f wu
[IOOOUHEIE TMPOOYKTE TakKXe IOJDKHBEI OBITh [NIPMBEIEHHBIMU.
BepHeMca k apuoMeTHueckKkoMy cpenHeMy HPR. Brumrasd
eIVHULY M3 apudMeTUUyecKOI'O0 CpeIOHeIro, Mbel I10JIyUlMM
OXMIOaeMyKn NPUOBJIE KOMIIOHEHTa. [ucrnepcusa IOHEBHBIX
(HemeJqlbHBEIX, MEeCHdYHHX M T.H.) HPR @pmact wMCXOIHYO
OVCIepCUi0 IJiS MaTpulel. HakoHel, IJid KaxXIOM IIaphl



paccMaTpMBaeMBIX PBIHOUHEIX cucreMm paccumraeM
KOBQOUUMEHTH KOpPPpeJdaumMm Mexny IOHeBHeIMM HPR.

Tenepsb MOXHO coeJiaThb BaXxHOe 3aKJIOUEeHNKE .
llopTgesn, HnapaMeTpel KOTOPEX (OXuOaeMele NIpuOBUIM,
OVCcrepcmusd OXMIIA EMBIX npubeUIEN b2 KOBQQUIIMEHTEI
KOPPEeJISaLMY OXMUIAEMBIX IPUOBUIEY) BEOPAHEI HA OCHOBE
TeKyIEen I[€HEI KOMIIOHEHTAa, He Oy oy T UCTHMHHO
ONTHMMAJIBHEIMY HopToesiaMy. Jid oHnpenesyieHMsa MWMCTUHHO
ONTHMMAJIBHOI'O HNOpTOesia CJenyeT HCIOJIB30BATh BXOIHBIE
rnapaMeTpEl, OCHOBAHHBIE Ha Toprorje 1 enuMHUIIEM [OpU
ONTUMAJILEHOM/IJIS KAaXIoI'0 KOMIIOHEHTA. BEl He MOXeTe
ORITE OJIMXe K IIMKY KPMBOM ONTHMMAJILHOIO f, uUeM camo
onTuMasibHOe f. PaccumMTeBas HapaMeTphl M3 TEKYIEU
PEIHOYHOM II€HBEI KOMIIOHEHTA, BE BREOMpaAeTe IIapaMeTpPEhl
IPOMBBOJIEHO, CJemoBaTeJIbHO, OHM He 00s83aTeJIbHO
ONTVMAJIBHEL.

BepHeMCcsa K BOINPOCY O TOM, KaKuM 0O0pasoM BO3MOXHO
MHBECTUPOBATH ©oJiplie 100% B onpeneJyieHHBU
KOMIIOHeHT. OOHO M3 OCHOBHBEIX YTBEPXIOECHUNM STOM KHUIU
COCTOMT B TOM, UTO BEeC M KOJMUECTBO HE OIOHO UM TO
xe. Bec, KOTOPHM BE TIOJIydaeTe IOPM HaAXOXIESHUU
TEeOMETPUUECKOT'O OITUMAJIbHOT'O HOopTdesid, IOOJDKeH OBITh
OTPaXeH B OITKMaJIbHBEIX f KOMIIOHEHTOB mnoptTbesa. 4
3TOTO CJleyeT pasmesjuTb OolITMMaljibHoe f kaxzmoro
KOMIIOHEHTA Ha €TI0 COOTBETCTBYyKUMM Bec. JonycTuM, Yy
HaC eCTb cCJenypuye onTuMalibHele f (B moJsulapax) :

Toxico $2500
Incubeast S4750
LA Garb $5000
(OTMeTbTEe, UTO €CJM B [IPUBOIUTE IOAHHHE K TeKyleM
LLeHe ", cryiemoBaTeJsILHO, roJjiyyaere IpUBeIeHHOEe
ONITUMAaJIbHOE f wm noBouHble MNPOOYKTH, TOoT'Ia Bale

onTmuMasibHoe f B moJjJiapax OyIeT MEeHSATbCHA KaXIb
IeHb B 3BaBUCUMMOCTM OT LEHH 3aKPHTUA OIPEedbOylero
IHS Ha OCHOBAHMUM ypaBHeHuUs [2.11].)

Tenepr pazneauMm f Ha COOTBETCTBYKIME BecCa:

Toxico $2500 / 1,025982 = 52436,69
Incubeast $4750 / 0,4900558 = $9692,77
LA Garb $5000 / 0,4024979 = $12 422,43



Takwum 06pasoM, MCHOJIBE3YS HOBBE «OTPEIrYJINPOBAHHBIE»
3HaueHus [, MBI HOJIydyaeM I'€OMEeTPUUYECKMM ONTHUMAJIEHEI
rnopreoess. JJonnycTuM, Toxico npencraBJideT
ONpeneJyIeHHYK PBIHOUYHYK cucTeMy. Topryd 1 KOHTPaKTOM
B DTOM PBEHIHOYHOM CHMCTEMe Ha Kaxidwle 2436, 69 DoJjjapoB
Ha cdUueTe (M nocTynas TaKuM Xe o00pasoM C HOBHMU
OTPETYJIMPOBAHHEIMM 3HaueHUaMM f OpyI'MX  PBIHOUHEBIX
cucrTeMm) , MBI OynemMm TOPT'OBATH TeoMeTpuUde CKUM
ONTUMAJIbHEIM HeOoT'PaHMUeHHHM noprdeseMm. Ecamu Toxico
aBJisgeTrcd axKumeym UM MBI cumyTaeM 100 AKLIMUM «TI
KOHTPAKTOM», TO cJyenyeT ToproBaTk 100 axkumamm
Toxico Ha kaxnaele 2436, 99 monyapa Ha ©OajlaHCe cCcuUeTa.
[lToka MbBI He OyIeM yYUYMTHBATH 3aJIOTOBBHIE CpelcTBa. B
clylenypuey IJjlaBe MBl PacCMOTpUM HpobJjieMy TpebOOoOBaHUM
K 3aJIOTOBEIM CpeICTBaM.

«MMHYyTKY, — MOXeTe BO3pas3mMTh BbE. — Ecim MH
M3MEHVM OIITMMAaJIb HEIM noproesnb [IOCPEOCTBOM
onrTmMaJbHOTrO f, OymeT JM OH OITMMAJIbHEIM. EcCiu

HOBBEIE 3HAa4YeHMd OTHOCHATCS K I»OpyroMy IHOopToesio, TO
eMy COOTBETCTBYET IOpyrasd KoopIauMHAaTa NPpuOBIIM, U OH
MOXET He OKa3aThbCda Ha HSPPEeKTUMBHOM TI'PAHULIE».
3amMeTbTe, MBI He WUu3MeHdeM 3HaueHusa f. Mel OpocTo
cokpallaeM pacdeTs, ¥ D3TO BHIVIAOUT TakK, Kak OyIOTo
3HaueHmda f wm3MeHgwTCda. Mel Cco3JaeM  OITMMAaJlbHBEE
noproenu, OCHOBHIBASAChb Ha OXMIOaeMbIX [IPUOBIIAX U
O/CIIepCUM NPpUOBJIEM IPpM TOPTOBJIE ONHOM eOVHULIEN
KaxIooro KOMIIOHEeHTa, a TakKxe Ha KO3)0PMLMeHTax
koppengaumum. Takum oOpasoM, Mbl II0OJIydaeM OITMMaJlbHBE

Beca (onITMMAJIb HEIM [IPOLIEHT cuera nJjisa TOPT'OBJIU
KaXIIbIM KOMIIOHEHTOM) . [lozTOMY, ecJiu PBIHOUHA S
cucrtemMa wmMeeT ontmuMmasbHoe f = 2000 pmomnyapoB M ee

BeC B ONTMMalJbHOM nopTtdesie paBeH 0,5, MB IOOJDKHE
MCIOJIb30BaThL MJiId 5STOM pPBEHOUYHOM cucteMmel 50% cuerTa
npm nojyiHoM ontuMasibHoM f= 2000 mosjapoB. 3TO TO Xe
camoe, yTo Topromatrhk 100% Hamwero cdyeTa IOpuU
onTuMaJsibHOM f, IOeJleHHOM Ha OITUMMAJIbHEIM BEC, T.e.
($2000 /0,5) = $4000. IpyrmuMuM CJIOBaMy, TOPIOBAThH
onTuMmasibueM f= 2000 g»gosmmapor Ha 50% cueTra, 100
CyTM, TO Xe caMoe, UYTO UM TOpPIrOoBaTb M3MEHEHHBM f=
4000 pmosapoB Ha 100% cuera.

AHPR mu SD, KOTOPHE BEI BBOOUTE B MaTpuly,



OIpenesiIdnTCH 13 3HAYEHUN OITUMAJIbLHOT'O f B
nojulapax. Eciam peur wumeT 00 @ aKUMAX, TO MOXHO
paccumTaTh 3HauveHusa AHPR, SD m ontumMmasbHOro f Ha
OCHOBE OOHOM akKumm winm, Hanpuvmep, 100 axkumi, BH
caMmu oIpenesigeTe pasMep OIOHOW EeIVHMIIH.

B curyaummu, kKOI'Da HET peUara (HanpuMmep, IIOopTOesib
axkumy ©0e3 BaeMHBIX CPenCcTB), BeC M KOJIMUEeCTBO OIIHO
n TO Xe. OOHAKO B CUTyaluuM C pbldaroMm (HalpuMep,
noproesib OBIUEPCHEIX  PBIHOWHEBIX cucreM) , BeC u
KOJIMUECTBO OTaAMUawnTcd. lmesd, koTopas ObUla BIEPBHE
M3JI0OXeHa B KHUTe «DPopMyJiel yHOpaBJIEHMS HopToesrem»,
COCTOMT B TOM, UYUTO MBI I[IBITAEMCH HaWTU OITMMaJIbHOE
KOJIMUECTBO, U OHO HABJISAeTCHaS QYHKIMEN OITYMAaJIbHBIX

BECOB. Kornma MEI pacCcumMTEBaEM KOBSOPULIMEHTH
Koppedaummn HPR OIBYyX PEIHOUHEIX cCucreM C
[1OJIOXUTEJIb HEIMU apmubMe TMUYEe CKUMU MaTeMaTUude CKMMU
OXMIOAHMAMM, TO dYalle BCeTrO I[IOoJiydaeM IIOJIOXKUTEJIbHEBIE
3HAUEHUA. Clhie! [IPOMCXOOUT [IOTOMY, uTo KPVBEIE
OajlaHCa PBEIHOUHHIX CHCTEeM (COBOKYIIHAA TeKyllad CyMMa
IOHEBHEIX WM3MeHeHUuM  0OaJjilaHca) CTpeMATCHS BBEpX U

BIIparo. IlpobiemMa pemaeTcsa claenyouyM o0pa30oM: OJid
KaxIooy  KpmeoyM  OajlaHca  Hano OnpenesyinThb JIVTHUIO
perpeccun METOIOM HaMMEHbBbIMX KBaIpaTOB (Do
NpMBEeOEeHMa K TEeKyllMM lLieHaM, eCJM OHO IIPMMEHSeTCHd)
I PpaccuMTaThb PAa3HOCTbL KpPMBOM OajlaHca M ee JIMHUMK
perpeccun B KaXIon TOUKe. 3aTeM ciylenyer
npeobpal30BaTh YyXe JIMIIEHHYID TpeHIa KPpuBYI OajilaHCa B
[IPpOCTEIE IOHEBHEIE M3MeHeHusa OajiaHca. Ilocyie 3Toro BH
MOXEeTe NPMBECTM OaHHBIE K TeKyllMM LeHaM (Korma 3TO
HeoOxomomMoO) . Jajlee, pacCuMTauTe KOPPEJISaLMIO I[10 3TUM
yxe 0OpaboTaHHEM IaHHEIM. [TpenJioXxeHHBIN MEeTOL
paboTaeT B TOM @ CJydae, ecJi¥ BBl MCIOJIb3yeTe
KOppenaumin OHEBHBEIX M3MeHeHuM OajlaHca, a He LeH.
Ecimm BE OyIeTe MCIOJIB30BATH  LIEHEH, TO MOXeTe
[IOJIYUUTHb MCKAXEHHYI KapTUHY, XOTS OUeHb 4YaCTO LIEHE
u IIHEBHEIE M3MEeHEeHUS tajiaHca B3aMMOCBSA3aHEL
(HanpumMmep, B CHUCTeMe IIepecCedueHMrsa  OOJITOCPOYHOM
CKOJIb34lelN cpenHeMr) . MeTon ynaJIeHMd TpeHIa CcJenyeT
BCerma I[IPMMEHATbL AaKKypaTHO. PasyMeercsa, IOHEBHOe
AHPR wm craHmapTHOe OTKJIOHeHMe HPR IOOJIXHEI BcCcerna
PacCumMTEBATHCSA I[IO ITOAaHHBIM, M3 KOTOPBEIX He YyIaJleH
TPEeHI.



[locienHada npobJjeMa, KOoTopad BO3HMKAET, KOoI'da BEH
yoajndeTe TPEeHI M3 »OaHHBEIX, KacaeTcd CucTeM, B
KOTOPHIX COEeJIKU CoBepUaKnTCHd IOCTATOUYHO pPenKo.
[lpencTaBbTe cebe 1OBe TOPI'OBEE CUCTEMBI, Kaxdas U3
KOTOPEIX MHULIMMPYET OIOHY CHEeJIKYy B HeIeJlo, IIPpUUYEM B
Pas3HBIE IOHU. KosdpodmumeHT KOppendummy Mexdy  HUMU
MOXeT OBITb TOJIBKO HE3HAUUTEJIBHO TIIOJIOXMTEJIbHEIM.
OoHakKO KOI'Ia MBI JIMIIAEM HOAHHBIE TpPeHOa, TO II0oJiydaeM
OUEeHb BEICOKYK TIIOJIOXUTEJIBHYI KOPPEeJISLUMI, IIOCKOJIBKY
UX JIMHUM PEerpecCuM HEMHOT'O IIOBHIIAKTCHA KaXIBM IEeHb,
X0Ta OOJIBUWYK YaCThb BPEMEHM M3MeHeHMue OaJlaHCa PaBHO
HYJIO. [ToaTOMY Pa3HOCTH OynmeT OTpULIATEJILHOM .
[lpeobilamaHMe IOHEY C HEe3HAUUMTEJIBHOM OTpULlaTEJIbHOM
PAa3HOCTBIO MeXIy KPpMBOM OajlaHCa U JIMHUEW perpecCcun
B o00OeMx PBEHOUYHBEIX CHCTEeMax B pel3yJjabTaTe nOaeT
HEOIPaBIaHHO BBICOKYK IMOJIOXUTEJIbHY KOPPEeJISLMIO.

[lopor reoMeTpmMdYecKoOy TOPTOBIM IOJsI noprbhenen

Tenepbp oOpaTMMca K OpobJjieMe HaXOXIeHMS IIopora
TeOMeETPUUECKOM  TOPTOBJAM IOJId HOAaHHOM  KOMOMHALMMU
OINTMMAaJILHOT'O TIopTdesd. Ilpobiema JerKo pelmaeTcsd,
eCJqiM pPasmeJIMTb I[IOPOT TI'e€OMETPUUECKOM TOPTOBJM IJd
KaxIoorro KOMIIOHEeHTa Ha €ero BeC B OITUMAaJIbHOM
noprdesyie TakK XKe, Kak MB OeJUJIM ONTUMaJibHEE
KOMIIOHEHTOB Ha 1924 COOTBETCTBYKIME BEeCa s
[MOJTy4EeHUHA HOBOTO 3HAaUeHusd, CrnpaBenjanBOI'O nJis
KOMIIOHEHTOB OIITMMAJIbHOTO noptroesnsa. JonycTyM, IIOPOT
TeoMeTpUUecKOoM TOopToBaM Ojsa Toxico coctaBasgeT 5100
IOJIJIapOB. PasmesiMB IOaHHOE 3HAUEeHMEe Ha eI'o0 BeC B
ONTMMAJIbHOM noptToese, T.e. Ha 1,025982, MBI nojy4dmm
HOBEIV M3MEHEHHE [IOPOI' I'eOMETPUUYECKON TOPI'OBJIM:
lMopor =$5100/1,025982= $4970, 85

Taxk kak Bec nnga Toxico  6Gojgpume 1, TO €ero
onTmMasibHOoe f M [OOpOor’ T E€OMETPUMUECKOM TOPITOBJIU
YMEHBbIIATCHA, IIOCKOJIbKY MEl HOEJIMM MX SBHAUEHMS Ha STOT
BEC. Ecnm  HeJb34 TOPTOBATH OPOOHOM  eOUHULIEN
Tox1co, Mbl IepeymeM Ha 2 eIOMHMLE, Korjga ©0aJiaHC
noeeicuTcsa nmo 4970,85 mposmapa. BcnoMHMTe, UTO Halle
HOBOE M3MEHEeHHOe 3HaueHue f B onTmMMaJibHOM HOpToesie
nna  Toxico  paBHO  2436,69  gposapa ($2500 /



1,025982). Takx kak IaHHag CyMMa, YMHOXeHHasd Ha
IoBa, paBHa 4873,38 pmosapa, HaMm cJenyeT INepenTyM Ha
TOPTOBJIO OBYMA KOHTpakTaMmM B D3ToM Touke. OIOHAKO
[IOPOT T'€OMETPUUECKOM TOPIOBJIM, KOTOPHBM OOJIblle UeM
B IOBa pal3a OpeBHUmaeT BedmuuHy f£ B »goJjjapax,
TOBOPUT O TOM, YTO HE CTOUT NEPexXOdMTh HA TOPIOBJIKL
2 eIvHMuLaMM OO TexX IOop, IIoka O0ajlaHC He OOCTUIHET
nopora TI'€OMeTpMUecKOoy ToproBsM, paBHOTO 4970,85
noJiuapa.

Ecau BBl [OPMBOOMTE HOAaHHBE K TeKyllMM LieHaM U
nojiydaeTe IpUBEeIeHHOe OoNTuMaljibHoe f M ero moOOdYHBE
NPOOYKTH, BKJIOUYasa IMIOPOTI' TeOMEeTPUUYECKOM TOPIOBJIM,
TOoT'Ia ONTMMaJIbHOE f B noJjuiapax U nopor
TEOMETPUUECKON TOPTOBJIM OYyOyT MEHSTbLCS €XeIHEBHO B
3aBUCUMOCTM OT ILI€HB 3aKpPBITUS OPensOylero IHS Ha
OCHOBAHUM ypaBHeHusa (2.11).

[logBenenmne MTOI'OB

OTMEeTHM BaXHEM GakKT: CTPYKTYypPa HEOTPAHMUEHHOI'O
noprdena (OJid KOTOPOTO CyMMa BecoB Oosbme 1, a NIC
ABJISETCHA YaCTbI NOPTOesid) HeM3MeHHa IJig JIoboTro
YVPOBHA E; €IMHCTBEHHBIM OTJIMUMEM HABJISETCS BeJIMUMHA
33aeMHEIX CpencTB (BeJMuMHa peUYara) . Hiuda noproesen,
Jexaumx Ha 200eKTMBHOM I'paHMlle, KOT'Da CyMMa BECOB
Or'paHMuUeHa, 5TO He Tak. JpyI'mMMmM CJjioBaMy, IJis8 JIOOOU
TOUKM Ha HEeOI'PaHMUEeHHEX 30bekTMBHEIX I'paHMuax (AHPR
mnu GHPR) oTHOWEeHMS BeCOB PaB3JIMUHEIX PBIHOUHBIX
CUCTeM Bcernma OOVMHAaKOBEH.

HanpuMep, MOXHO pacCuMTaTb OTHOUEHMS BEeCOB MexXny
Pa3JIMUYHEIMM  PBEIHOUYHEIMM CUCTEMaMM B I'€OMETPUUECKOM
onTmMaJsibHOM nopThesie. OTHomeHMe Toxico k Incubeast
cocraBysgeTr: 102,5982% / 49,00558% = 2,0936. TaxkuMm
xe obOpasoM MEl MOXeM OIpelejiMTb OTHOWEHMI BCeX
KOMIIOHEHTOB B NOpThesie mOpyr K Opyry:

Toxico / Incubeast = 2,0936
Toxico / LA Garb = 2,5490
Incubeast / LA Garb = 1,2175

Ternepe BepHEeMCHd K  HeEOI'PaHMUEeHHOMYy  IHopTdesio U
HageM Beca IOJd pPasJIMUHBEIX  3HadeHum E. Hajee
CJIeOIyKT BeCa KOMIIOHEHTOB HEOI'PaHUUEHHEIX [HopToersnen,



KOTOPHEIE WMMEIT CcaMble HM3KMEe IOUCIEPCUM IJIS OaHHBIX
3HaAUEeHUN E. 3ameTbTE, uTo OTHOWEHMS BECOB
KOMIIOHEHTOB OIMHAKOBH:

E=0,1 E=0, 3
Toxico 0,4175733 1,25272
6
Incubeast 0,1994545 0,59835
66
LA Garb 0,1638171 0,49145
TaxkuM obpasowm, MBI MOXEeM YTBEPXIOATh, uTo

S5QQeKTUBHEIE I'PAHMIE HOpTQesier C  HEOI'PAHMUEHHOM
CYMMOM¥ BECOB COIeEpXaT OIMHAKOBEIE IMOPTQYEsIM C pasHEM
YPOOBHEM 34 EeMHEIX CpencTB (C PasHEIM  IIJIEYOM) .
[lopThesib, B KOTOPOM MEeHSeTCsa BeJMUMHa IJiedya »OJs
[IOJIyUYEHMA 3alJaHHOIT'O YyPOBHS NpuOBUIM E, KOI'Ja CHSATO
OT'paHMueHM e CYMMEI BECOB, OyoeT METb BTOPOU
MHOXMTEeJIb JlarpaHxa, PaBHBIM HYJK, IIPpM CyMMe BeCOB,

paBHOoM 1. Temnepb MBL MOXEM IJOCTATOYHO IIPOCTO
onpenesyiMTh, KaKIMM Oymer Hall HeOT'PaHMUYEHHEIN
TeoOMeTpPpUYEeCKUN OIITVMAJIb HEI noproesis. CHauaja

HameM I[nopTdesib, KOTOPBM MMeeT HyJiIeBOe 3HAaueHUe
IJIS BTOPOI'O MHOXMTeJsid JlarpaHxka, KoI'la CyMMa BeCOB
orpanmuenHa 1,00. OnmHMM M3 CIHOCOOOB IOMCKaA TakKoOTIoO
noprdesia gBJjgeTCsd Npoluecc murepauuu. [lOJNyuMBULIMMCSA B
pesynbTaTe noptToesp nomHmMaeTcd (MaIM  OnyCcKaeTcsd)
pEUaATOM B 3aBUCUMOCTM  OT BEIOPAHHOT'O E IJisa

HEeOTPAaHUUYEHHOT'O rnopToessa. 3HaUeHUE E,
YyIOOBJIETBOPAKIEEe JIIOOOMYy YPaBHEHMIO C (7.006a) 10
(7.061), u oyoeT TeM 3HAUEHMEM, KOTOpoOe
COOTBETCTBYET HeoT'pPaHUUYEHHOMY TeoMeTPUUECKOMY

ONTMMAaJIbHOMY mnopToeso. g BeOOpPa I'eOMETPUUYECKOTO
ONITMMAJILHOTO nopTdesiga Ha 50bexkTMBHOM TpaHuile AHPR
njsa nopTrdesyie ¢ HEeOTPaHMUYEHHBIMM BecaMM,  MOXHO
MCIIOJIb30BATh I[IE€PBEM MHOXUTEJb JarpaHxa, KOTOPHU
onpenesidgerT [IOJIOXEHME noproesnda Ha SOPEKTUMBHOM
TrpaHMulle. BcnomMHuTe (CM. T1TJlaBy 6), YTO OIOHMM U3
IIOOOUHBIX NIPOOYKTOB npm onpenesyieHnun cocTaBa



noptrbens METOIOM BJIEMEeHTAaPHEBIX [IOCTPOUYHEIX
npeobpa30BaHUM ABJIAETCSH I[IEPBBEM MHOXMTEJb JarpaHxa.

OH BEIPAXaeT MI'HOBEHHYIO CKOPOCTb M3MEHEHUS
OUCIIEPCUM I[IO0 OTHOUWEHMK K OXMIaeMoym npubein (C
oOpaTHBEM 3HAKOM) . [lepBEII  MHOXUTEIb JlarpaHxa,
PaBHBIM - 2, OBHAayvaeT, YTO B DSTOM TOUKE IOUCIEPCUS

M3MEHSETCS I[10 OTHOUWEHMIO K OXMIaeMOoV MNIPUOBLIM CO
CKOpPOCTBIO 2. B pesyjabTaTe, MH IIOJYyUMM OIOpPTOesh,
KOTOPHIM T'€OMETPUUECKM OIITUMAJIEH.

(7.06m) L1 = - 2,

roe Ll = [IEPBEIM  MHOXUTEJIb JlarpaHxa IAaHHOT'O
noprdena Ha s3ddexTmMBHOM TIpaHuile AHPR mia noprdesem

C HEOTPAaHMUYEHHON! CYMMOI BECOB’.

Tenepp 0OBEOVMHMM 3TM KOHLUeNIUMM BMecTe. I[lopTdeiis,
KOTOPBEH C  IIOMOHBI  pEYara HepeMemaeTcsa  BOOJIb
5Q0PEKTUBHEIX I'PaHMI] (aprudpmMeTHMYEe CKUX ZnizZs
TeOMETPHUUECKMUX) MNOopTQesiey C HEOI'PaHMUEHHOM CYMMOM
BECOB, HABJIg€TCH KacCaTeJIBHEIM HoprdesieM K JuHuy CML,

BEIXOOSAIIE U3 RFR == 0, Korma cyMMa BECOB
orpaHuyeHa 1,00 wm NIC He wucnojgp3yercs. VITak, Mb
MOXEM HauTu HeOT'PaHMUEHHBIN TeOMeTPUUECKUN
ONTUMAJIbHEIM HOopToesib NOyTeM I[OMCKa KacCaTeJIbHOTO
noprdoena njasg RFR = 0, kxorma cyMMa BEeCOB OI'PaHMUEHa
1,00, a sBaTeM NOOOHATH pPHUATOM IIOJIYUEeHHBM IOPTOEesib
bife) TOUKM, e OH CTaHOBUTCH TeoMeTpude CKUM

ONTMMAJIbHEIM. HO Kak onpeneyiMThb, HACKOJBKO [TOBECUTH
IOaHHBIM OTPaHMUYEHHBM [IopTdesib, dYTOOBl ChOejlaTb erIo
SKBMBAJIEHTHEIM HEOTPAaHMUEHHOMY TeOMEeETPUUECKOMY
ONTVMMAaJIbLHOMY IIOPTOesIn?

BcrioMHMTE, UYTO KacaTeJIbHBM HOOPpTPesIb HaxXOOMTCHd Ha
50beKTMBHOM TpaHuLe (apudmMeTHUeCcKOM 1ZR)e%1
TeoMeTpMUeCcKoM) noptToheser C OTPaHMUYEHHOM CYMMOM
BECOB B TOYKe C  HauBeHCULIMM OTHoumeHueM llapna

(ypaBHeHme (7.01)). Mel ODpoCTO TIOBHICMM PEHUYAT'OM BTOT
noprdesib 1M YMHOXMM BecCa KaXIOoI'0 M3 €I'0 KOMIIOHEHTOB
Ha [IEPEMEHHYIO, Ha3bBIBaeMy dq, KOTOPYIO MOXHO

[IOJIYUMTh CJlenylyM oOpas3oM:

(7.13) q= (E-RFR) /V,



roe E = oxmumnaemasa [IpUOEBJIb (apudmMeTHUEeCKa )
KacaTeJIbHOT'O HopTdernd;

RFR = 0©OespuckoBad CcTaBKa, I[I0 KOTOPOM BEL MOXeETe
3aHATh WJIM IOaTb B3aVMHL;

V= @nucrnepcmus KacaTeJIbHOT'O IopTdessd.

YpaBHeHUE (7.13) aBJigeTrcd JOCTATOUYHO XOPOIIUM
NPUOJIMXEHMEM PEeaJIbHOT'O OINTUMAJIBHOTO (.

Cilenywoumy TIIPMMEP MOXET NIPOMJIJIOCTPUPOBATE POJb
ONITMMAJILHOT'O (. BCHOMHMTE, UYUTO Hall HEOT'PAHUUEHHEBM
TEeOMETPUUECKUM OINTMMAJIbHEM HOPTOEesIb BHIJISOMT TakK:

KomMmrnoHeH Bec

T
Toxico 1,02595

5
Incubeas 0,49004
t 36
LA Garb 0,40248

74
[TopTdernb uMeeT AHPR= 1,245694 U OVCIIEPCUIO
0,2456941. B ocTaBumeMcsa 4YacTM Hamero oOOCYyXIeHMS Mbl
OoyoeM MCXOIMThL u3 Toro, uyuro RFR = 0 (B IDaHHOM

ciiydyae oTHomeHue llaprna sToro noprdenda, (AHPR-(1 +
RFR)) / SD, paBuHo 0,49568).

Tenepb, eciaM MBE BBeIeM Te Xe INIPpUOBIM, IOUCIEePCUM U
KOBQOQULIMEHTE KOPpPEeJNAUMM KOMIIOHEHTOB B MaTPpULy U
paccumuTaeM, Kakoy noprdesib  HaAXOOUTCS B TOUKE
xkacanuda npm RFR = 0, xorma cyMMa BeCOB OT'pPaHMUEHa
1,00 m npm orcyrcTtBumM NIC, TO OOJYUYMM CJEOYIUMN
noproesin:

KomMmrnoHeH Bec

T
Toxico 00,5344

908
Incubeas 0,2552
t 975

LA Garb 0,2102
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9T7oT noprdbenbr wmmMeer AHPR = 1,128, OVCIIEPCHUIO
0,066683 m orTHomweHuMe lllapna 0,49568. OTmMeTbTEe, UTO
OTHOIIEHHE Ilapna KacaTejyIbHOI'O noproesisd, IJ15
KOTOpPOI'O CyMMa BECOB OI'PaHHUYEHA 1,00, npu
orcyrcrBuy NIC, B TOYHOCTM paBHO OTHoOmeHMKO Illapra
IJ15T Hamero HEOI'PaAHUUYEHHOI'O T"€OMETPHUUECKOI'O
ONTHMMAJIEHOI'O noproesis. Briunrasa eOVHULLY 13
[TOJIYUEHHEIX AHPR, MBI [oJiyyaem apudMe TUUECKYIO
CpenHpK NPUOBIIEL HOpToesid. Jajiee 3aMeTMM: 4YTOOBl OJIS
OTPAaHUUYEHHOTO KacaTeJIbHOT'O noprbessa [IOJIYUYUTH
IPUOBLIL, PaBHYIO IPUOBLIIN HEOT'PaHUUYEHHOT'O
TEOMETPUUECKOTO ONTUMAJIBHOTO nopTdesid, MBl IJOJDKHEI
YMHOXMTEL Beca nepreoro Ha 1,9195.

0,245694/0,128=1,9195

Teneps, ecnm MBI YMHOXVM KaXIbIM us BECOB
OTPAHMUEHHOT'O KacaTeJIbHOTO TopTdesid, TO MIOJIyUUM
noprdesib, UIOEeHTUYHBIN HEOTPAHMUEHHOMY

TeOMETPUUECKOMY OIITUMMAJIbLHOMY [TOPTOEsIo:

Komnnon Bec 1,919 BRec
eHT * 5

Toxico 0,53449 1,0259

08 55

Incube 0,25529 0,4900
ast 75 436

LA 0,21021 0,4035
Garb 17 013

MuHoxmuTensr 1,9195 nojxydyeH B pesyJabTaTe OeJIEHUS
[IPMOBLIIN HEOTPAaHMUEHHOT'O TEeOMETPUUECKOTO
ONITMMAJILHOTO InopTbesida Ha OPpUOBEL OI'PAHUYEHHOTO
KacaTeJsIbHOTO noptToesida. Kak nOpaemio, HaM Hano HaUTU
HeOT'PaHMUYEHHEN reoMeTprudYeCKUN ONTUMAaJIbHEI
noproesib, 3HAS TOJIBKO OI'PAHMUEHHHM KacCaTeJlbHBIN
noprdesib. VMEHHO 3IeCb UM MCIOJIB3YEeTCHd OINTUMAaJIbHOE
d. Ecnm Mel pmomnmyckaeMm, uTo RFR = 0, TO MOXHO



oripeneJinThb OIITVMMaAJIBHOE g IO HameMy OI'PadHMYEHHOMY
KacaTeJIbHOMY HNOopTQesio Cclenyr lirM o0pa30M:

(7.13) g=(E-RFR) /V=(0,128-0)/0,066683 =
1,919529715

HeckosbkO 3aMeuaHuMm o noeony RFEFR. Korma peubs uumer
O OBKUEPCHEIX KOHTpakKTax, cJjenyer InpupaBHATE RFR
HYJIIO, TakK KakK B IOEeMCTBUTEJILHOCTM MBI He 23aHMMaeM U
He CCyXaeM CpencTea OJd YBEJMUEHUA WM YMEHBbIEeHMUHI
aKTUBOB Hnoptoensa. C axkumaMm cuTtyaumsa wmHasa, u RFER
clenyeT IIPUMHMMAaThL BO BHMMAaHME.

Bel uacTto OynmeTe wucnoJsib30BaTh AHPR m mucnepcuno nisa
noprdpesyiem Ha OCHOBe IOHeBHBIX HPR koMIoHeHTOB. B
TaKMX CJIydasaxX HeoOXOOMMO IIPMMEHATbL He TITOHNOBYIH, a
IOHeBHYI cCcTaBky RFR. 3TO IOOBOJIBHO INpocCTasd 3anauda.
CHauaJsla HeobxogmMo ybegmTcsd, UYTO IogoBasa CTaBKa
aBJsgeTcsa SQPEKTHMBHOM I'OJOBOM IIPOIEHTHOM CTaBKOM.
[l[poLleHTHBEIE CTaBKM OOBUHO YKas3BBAlTCA B T'OIOBHX
[IpoLEeHTax, HO 4acTo OHU IpenCTaBJIgnT coboun
HOMMHAJIBEHYO I"OOOBYI [IPOLIEHTHYK CTaBKY . Ecim
IPOLIEHTHAad CTaBKa CKJaOelBaeTCd M3 IIOJYT'OIOOBHIX,
KBapTaJIbHEIX, MECSUYHBIX CTaBOK ¥ T.IO., TO CTaBKa,
3apaboraHHad 3a ronm, OynmeT OoJblle, YeM I[OIPOCTO
romoras cTaBKa (HOMMHaJIbHASA) . Kornoa [IPOLIEHT
CyMMUpPpYyeTCsda, 50PeKTMBHAasS I'omoBad IIPOLIEHTHAasa CTabBKa
MOXeT OBITh ONpenejieHa M3 HOMMHAJBHOM TIPOLIEHTHOMU
crTaBkM. [lOJIydeHHYI 30PEeKTUBHYK T'OIOBYI IIPOLIEHTHYIO
CTaBKy MBE U OyIeM MCIOJb30BAaTh B pacueTax. 4
npeobpas30BaHMSa HOMMHAJIBHOM CTaBkKM B 300EeKTUBHYIO
CTaBKY CJIeOyeT MCIOJIb30BaATh GQOPMYJIY :

(7.14) E=(1+R/M)*M-1,

roe E = spdpexTMBHaAS TOIOBASd IIPOLIEHTHad CTaBKa;
R = HOMMHAJNIbHAa I'OmOBAas MNPOLIEHTHAS CTaBKa;

M == 4YmMcJIO NepMOonOB CJIOXEHMA 3a I'oL.

[lpenmnoJjioxuM, HOMMHAaJIbHASA TOOOBas IPOLIEHTHas CTaBKa
COCTaBJISET %, U OOXOIO IO HEeM I[IepeCUMTHBaeTCH
KaXIBIN MeCHL] 10 bopwmyIie CJIOXHOTO [IPOLIEHTA .
CooTBEeTCTBYKIIAA s0peKTUBHAL [IPOLIEHTHAad cTaBKa
OyoeT papBHa:



(7.14) E = (1+0,09/12)" 12-1 = (1 +
0,0075)"12-1 ==1,0075"12- 1 = 1,093806898 =
0,093806898

TaxkuM oOpasz30M, Halla 30beKTMBHad I'OOoBasd IIPOLIEHTHAad
cTaBkKa OyIoeT HeMHOTuUM OoJbuie 9,38%. Temnepb, UYTOOH
paccumuTars HPR Ha ocHOBe paboumx »OHEM, Mbl IOJIKHEBL
HaMTy cpenHee uucjo paboumx nHewr 365,2425 /7*5=
260,8875. Pazgenamur 0,093806898 Ha 2060,8875, M
noayuuM nHeBHoe RFR = 0,0003595683887.

Eciam MBI Ha caMoM nejie OyneM IIpMBJIeKaThb CpencTsBa,
YT OOEI [IOJIYyYUThH "3 OTPaHUUYEHHOTO KacaTeJIbHOTO
noprdesia HEeOT'PAHMUEHHHBM I'€OMETPUUECKUNM OITMMAaJlbHBM
nopTroess, HeOoOXOoOMMO BBECTU 3HaUEeHUEe RFR B
oTHouweHMe lllapna, ypaBHeHMe (7.01), m onTMMaJIbHOE
q, ypaBHeHuMe (7.13).

[loonBenmeMm wmuTor. JHonycTtwmMm, RFR 1nm4ga Bawero noproessd
He paBHOo 0, ¥ HeoOXOOMMO HaWTU TeOMeTPpUUeCKUN
ONITMMAJIbHEI [OPTOEeJIb, HE PAaCCUMTHEBAS OI'PaHMUYEHHEBIN
KacaTeJyibHeEM nopTrdesib njaga »Toro RFR. MoxeTe JiMM BH
epenTn nNpaMOo K MaTpule, yCTaHOBUTH CYMMY BECOB Ha
Kakoe—-Jambo MNPOM3BOJILHO BHCOKOE 3HadeHue, IJO0DaBUTH

NIC " HauTu HEOT'PAaHMUEHHEIN TeoOMeTpPUUeCKUM
ONTUMMAJIbHEIM nopToesb, korma RFR 6omeme 0O7? a, ecau
BEHIUECTb RFR ns OXM IO aEMBIX IpuoObLIIEN KaXxngoIo

KOMIIOHEHTa, HO He m3 NIC (T.e. oxmmaemMas IIPUOBLIIb
OJ1d NIC ocTaerTcd HYJIEBOU, yTo COOTBETCTBYET
cpenHeMy apubmeTrmueckomy HPR= 1,00). Tenepb, peumB
MaTPUILy, MBL IIOJIyUMM HEOTPAHMUEHHEV I'€eOMeTpUUeCKUM
ONTUMaJIbHEIM noprdens, korma RFR 6onpume 0.

Tak kak »odexTMBHAS TpaHUla OJa8 [noproesenm  C
HEOTPAHMUEHHOM CYMMOM BEeCOB HOaeT OIOMH UM TOT Xe
noprdesib C pPal3JIUYHOM BEJIMUMHOM peYara, JmHma CML
HEe MOXeT IepeceKaTbCsa WM KacaTbCcd 500eKTUBHOM
TpaHMLEl HnopTdesiell C HeOT'PAaHUMUEHHOM CYMMOM BeCOB,
ecJiM Xe CyMMa BeCOB OI'paHMyeHa (T.e. paBHa 1) —
5TO BO3MOXHO.

Mel paccMoOTpesiM HECKOJIBKO CIHOCOBOB oOHIpenesyieHMUA
T"eOMETPHUUYECKOI'O ONTHMMAJIBHOI'O Hnopresnsa. Hanpumep,
MBI MOXEM paccCumMTaTb eI'o0 SMIUPUYECKM, UTO OFRJIO
IPOOJEMOHCTPHUPOBAHO B KHUI'e «DOPMyJIEl YyIPaBJIEHUA
noprdesemM» M [IOBTOPEHO B IIE€PBOM IJVIABE 5STOM KHUI'M.
B IJaHHOM  IJvIaBe MBI  Y3HaJu, KakK C [TOMOIIB



napaMeTpmuyeckKoro MeTonda pacCcyuMTarTbs HOOpTQesib IpHu
JII060oM 3BHauyeHur 6e3pMCKOBOM CTAaBKH.

Teneps, Korzga MEI 3HaeM, KaK onpenesiiTh
TeOMETPUUECKMY  ONTHMMAJIBHBEI  IOPTQEeNs, pPacCMOTDPUM
€0 MCHOJIB30OBAHME B pPEajIbHOM XU3HM. I'eoMeTpuyeCKun
O THMMAJIbHEIN noproesn oacrT HaM MaKCHUMaJIEHO
BOBMOXHEI I'€OMETPUYECKMY pPOCT. B ciuenmymomer I1JiaBe
MBI PAaCCMOTPUM CIHOCOOB MCIIOJIBE30BAHMA STOI'O MHOPTYEIIS
Ipy 3adaHHEIX PUCKOBEIX OI'DAHMUYEHMUSX .

I'nmaBa 8
YnpaeJleHe PUCKOM

Mpl MNOBHAKOMMJIMCE C PAa3JIMYHBEIMM MeTomaMy pacyera
ONTUMAJIBHOI'O IOpPTQesis, C I'€OMETPMEN MNOopTesier u
B3aMMOCBSA3bBK ONTHMMAJIEHOI'O KOJIMYeCTBa u
ONTHMAJIEHOI'O Beca. Ecom TOPI'OBATH noproeseMm
6a30BOI'0 MHCTPYMEHTA HAa I'€OMETPUYECKOM OITHUMAJIEHOM
YPOBHE M IIPU 5STOM PEMHBECTUPOBATE NPMUOBUIM, TO
OTHOIUIEHME OXMIaeMOoI'0 nJoxoma K OXMIAEMOMY PUCKY
OyneT MakCHMMaJIbEHEIM. B 5TOM I1JlaB€ MBE I[IOT'OBOPMM O
[NOCTPOEHMM I'€OMETPUUECKMUX  ONTHUMMAJIBEHBEIX HOpTOesemn
nopu 3ajaHHOM YPOBHE pHCKa. Peus normmer o ToM, UYTO,
KakuMy OBl MHCTPYMEHTAMM MBI HM TOPI'OBaJM, MOXHO
BEIODATH objslacTte B CIIEeKTpe pucKa ¥  OOOUTBCHA
MakKCHUMaJIbHOI'O  I'€OMETPUYECKOI'O  pocTa OJd  5TOI0
YPOBHA PUCKA.

PasMelmieHe aKTHUBOB

CrnenyeT WMMETb B BUOY, UYTO OITMMAJIbHEM IOPTOEIb,
[IOJIYUYEHHEM C  IIOMOIIBI [IapaMeTpMyecKoI'o MeTona,
OyImeT NOoYTM TaKMM Xe, Kak U noptrodesb, OOJYUYEeHHBM C
[IOMOUIBIO SMIIMPUUECKOTO MeTOoOa (on IOOpPOOHO
paccMaTpMBalsica B TJiaee 1) .

B o5sTOM cCilydae BO3MOXHE OOJIbIME [IPOMUI'PEIIM 10
nopregesio (T.€. BHaAuMUTEJIBHBEIE KoJjiebaHmda 6GajiaHca), U
eIMHCTRBEHHAas BO3MOXHOCTb n30exaTh 3HAUMTEJIbHEIX

yOBITKOB — «paszbaBuTb» noprdpesib, T.e. nDoOaBUTb K
TeOMETPUUECKOMY OITMMAaJIbHOMY HOpPTOesio Kakom—-Jmbo
OEe3PMCKOBEM  aKTUB. BEHIIEONIMCAHHYK  NPOLUEenypy  MH

Has30BEM pasMeleHMEeM AaKTHWBOB (asset allocation).



CreneHs  puCKa M  HaOEeXHOCTh  JioOOM  MHBECTULIMU
SABJIIETCS QYHKIMEN He o00BbeKTa MHBECTUIIMM CcaMoI'o IIO
cebe, a QyHKLMEN pasMelleHMsS aKTHUBOB.

Haxe mnopTdes, cCcocTodlMe M3 aKUuy ITOoJIyOBEX OQuiiek
(blue-chip stocks), HaxoOoaumyecsd Ha YPOBHE
HEeOT'PaHMUEHHOTO TeoOMeTPUUECKOTO ONITUMAJIbLHOTO
noprTdessgs, MOTYT IIO0Ka3aTh 3HAUMUTEJIbHBIE [IPOUITPHINN.
OOHAKO D2TUMM aKUUMAMU CJeJyeT TOoproBaThb MMEHHO Ha

TAKUX YVPOBHAX nJis MaKCUMM3aLUU OTHOIWEHMS
[IOTEHLMAJIEHOT'O TeOMETPUUECKOTO BEIVT'PHIA K
noucrnepcum  (pUCKy), dUYTOOB OOeCneumTb OOCTIMXKEHME

nejgM 3a HauMeHbllee BpeMa. C  3TOM TOUKM BPEHUA
TOPTOBJIA TONYyOBIMM  QUIIKaMM  ABJISETCH TakKoOM  Xe
PMCKOBAHHON, Kak 171 TOPTOBJIA KOHTpPaKTaMmu Ha
CBUHMHY, a TOPTOBJIA CBUHMHOM He MeHee
KOHCEpPBATMBHA, YeM TOPIOBJIA HaIeXHBMM akKUuMaMu. TO
xe MOXHO CKas3aThb O noproese brroUepCOB VI
obJsIMTaluun .

Hama uesp 3akjondaeTcd B 2 OOCTWXEHUM XKeJjlaeMOTO
YPOBHSA IIOTEHUMAJIbBHOTO TI'€OMETPUUECKOTO  BHUI'PHIIA,
NCXOonOda "3 IaHHOM OVICIIEPCUMA (pucka) , IyTeM
KOMOVMHUMPOBaAaHMA 0Oe3pMCKOBOTO aKTMea C  TOPI'YyEMBM
MHCTPYMEHTOM, Oyob TO HopTdesib TOoJyOeIX (Quilekx,
obnuraumy uiaM noprodesib GbIOUEPCHBEIX TOPITOBEIX CUCTEM.

Korma BH TOopTryeTe nopTdesyieM C HeOT'PaHUUEeHHOU
CyMMOM BECOB, WMCIOJNIb3ysa IOpobHoe L, TO HaAXOOUTECH
Ha 5bbexTBHOM TpaHuue GHPR ngma noptroesem cC

HeOT'PaHMUEHHOU CYMMOM BECOB, HO cryieBa oT
TeoMeTPUUECKOM ONITUMAJIbHOM TOUKM, KoTOopas4d
YyIOOBJIETBOPSET JoOoMy  YPaBHEHUIO C (7.06a) 10
(7.06m) . TakuMm oOpasoM, Ball NOTEHLUMAJIbHEM BBMIPLII

10 OTHOIWEHMK K PMUCKY MEHblIe, UYeM B I'€OMEeTPUUYECKOM
ONTMMAJIBHOM TOUKe. O9TO OIMH M3 CIOCOOOB, C IIOMOILI
KOTOPOTO BEl MOXeTe KOMOVHMPOBATH noproesb C
OEe3pPMCKOBEIM aKTUBOM.

Ipyrom crnocof® pasMelleHrd aKTUMBOB — pa3nelieHue
BalEeTo cueTa Ha oBa rnogcyera, A KTWBHBI "
HEAKTUBHEIN . OHM He  4BJAKTCHS IOBYMS  pPeaJibHBIMU
OTIOEeJIbHEIMM CUeTaMM — 5BTO YCJOBHOEe paslelsieHMe.
MeTon paboTraeT CJle Oy lyM obpas3oM. Onpenenure
IepBOHAaUYaJIbHOE COOTHOLIEHME IBYX [IOOCYETOB.

JIomycTuUM, BBl XOTMUTE CO3IJaTh IIOICUeT, KOTOPBIN



coorBeTcTByeT f/2, T.e. mepBOHAUAJILHOE COOTHOUEHUE
nosert cocraBur 0,5/0,5, Takum o6paszoMm, I[IOJIOBUHA
©aJjiaHca BalleIT o cueTa OoynmeT OTHOCUTBLCH K
HEeaKTMBHOMY TIIOOCUETY, a TIIOJIOBMHa K aKTUBHOMY
nogcuery. JonycTuM, BE HaumHaeTe co cueTa 100 000
nosutapos, npuuem 50 000 @mosanapoB OTHOCATCHS K
HeaKTUBHOMY cueTy, a 50 000 pmojanapoB K aKTUBHOMY
cueTy, UM MMEHHO ©OaJjlaHC aKTMBHOT'O IOoIcCUeTa CJenyeT
MCIIOJIb30BATh NOJIS ONpeleJylIeHMSa KOJIMUeCTBa KOHTPAaKTOB
oJig TOpTroBJM. IlomcueTa ABJSIOTCS I'MIOTETUUECKOU
KOHCTPYyKLMENM, KOTOpasd CcoOo3maeTcd nOJjJsg TOoTro, 4YTOOH
OoJjiee 200EeKTMBHO YIOPABJATHE OeHbI'aMM, WM B 5STOM
cJlydyae cJenyeT MCIOJIb30BaTh IIOJIHEIE ONTMMaJIbHEE f.
Kaxgem 1meHbr w©3 obmero ©OajlaHca cueTa CcJenyer
BEIUMTATH HeaKTUBHYIO CYyMMY (koTOpasa ocTaeTcsd
[IOCTOSAHHOM KaxXIelM OEHBb), IIOJIydeHHOEe 3HaueHue OyIeT
COOTBETCTBOBATL AaKTUBHOMY ©OajJjlaHCy, ¥ MMEHHO IIO
HeMy CJiegyeT PacCCUMTHIBATH KOJUUECTBO KOHTPAKTOB
JIS TOPTOBJM NpM IoJHOM f.

Tenepb OONyCTMM, UYTO ONTMMaJIbHOe f 1JI9 PEHOUYHOM
CUCTEeMBl A COOTBETCTBYET 1 KOHTPAakKTy Ha kaxzaele 2500
IOoJIJIapOB Ha ©OajlaHCe cueTa. B [IepBeM OeHb aKTUMBHBIUI
6asanc paBen 50 000 mosyapos, M BB MOXeETe
ToproeraTrhk 20 KOHTpakTaMM. Ecam OB BB MCIOJIb30BAJIU
cTpaTermio, OCHOBaHHYK0 Ha f/2, TO B TI[epPBHM OeHb
3a0eCTBOBAJIU 5TO xe KOJIMUECTRBO KOHTPaKTOB
($2500/0,5), HOo mnpm obmem OajnaHce cuera B 100 000
IoJijIapoB. IlosToMy IMIpM CTpaTeruu, OCHOBaHHOM Ha f/
2, B DBTOT IOEHb crenyeT  TaKXe - TOpIoBaTh 20

KOHTPaKTaMu . Korna M3MEeHSeTCs OaJjiaHc, YMCJIIO
KOHTPAaKTOB, KOTOPEIMM  CJleOdyeT  TOproBaTh, TOXE
M3MEHSEeTCH. [Ipe nrnoJIoXuM, BEI 3apaboTanm 5000

OOJIJIaPOB, YBeIuumB oOmmy OajiaHc cueTta ngo 105 000
noJiIlapoB. Ilpu cTpaTermMmu IoJIoBMHHOTO f Bam clemyer
TOpPTroBaTh 21 KOHTpakToM. OIHAKO IIPU MCIOJIb30BAHUU
MeToma pa3l3nesieHms  0ajlaHca  BH JOJDKHBI  BBEIUECTH
MOCTOSHHYK HeakTuBHYKO cyMmy 50 000 g»gosmapor m3
obmero 6Oajanca 105 000 gposnsapor. B pesylabTaTe BH
MOJIy4MUTEe aKTMBHYI dYacThb OajslaHca B 55 000 g»mosjapos
M yXe Ha OCHOBE BTOTO OlIpelejuTe KOJUMUECTBO
KOHTPaKTOB IIpM YPOBHe onrTmMmalbHOoTo f (1 KOHTpPAkKT
Ha kaxnele 2500 gpgosstapoB Ha cuetre) . Takum obpasowm,



IpM MCIOJIE30BAHMM MeTOoIa pasdejleHMd CcYeTa BaM
cJjlegyeT TOproBaThb 22 KOHTPAKTaMU.

[Toxoxasa cCcuTyaluus BO3HMKAET M IPpM HadeHum OajiaHca
BaWero cyeTa. MeTon pa3neJieHusS CcuYeTa yMeHblaeT
KOJIMUECTBO KOHTPAKTOBR C OOJbIIEM CKOPOCTHBI, UYEeM 3TO
nejlaeT CcTpaTermusa noJoBumHHOrTO f.  HonycTuuM, BEI
norepanu 5000 @mosjapoBR B HNEPBBIM HOEHbL TOPIOBJIM U
obumy ©OajilaHc cueTa yMeHbumiica no 95 000 pgosyapos.
[Ilp cTpaterum gpobHoro f BaM cjaengyeT ToproBaThb 19
KOHTpAaKTaMM ($95 000/$5000) . OIHaKO npu
MCIIOJIb30BAaHMM MeToIa pasl3nejeHusa OajlaHCca aKTUBHHM
cuerT Oyner pareH 45 000 gmosmapoB, M BaM CJenyeT
TOpToBaTh 18 koHTpakTamMm ($45 000/$2500).

OTMeTbTE, UTO IIPM MCIOJIB30BAHUM MeTOoIa pas3lejleHUd
cueTa OOJIA ONTMMaJIbHOTO f wM3MeHSeTcd BMecTe C
OaJIaHCOM. CHauaJa omnpenesgeTcsd IOJIA baJjiaHCa,
KoTOopasa OyIeT 3aleliCTBOBaHaA B TOPTIOBJEe (B HalleM
IpMMepe MBl MCIOJIB30BaJiM [IepBOHadaJbHyl znojwo 0,5).

[Tpu TTOBEIIIE HUM BaJjiaHca IOJId OIITMMAJIEHOTO f
[IOBHIIAETCH, NOpubOIMXascb B IOpendeje k 1, korza
OajlaHC cdUYeTa CTpeMuTcad K OECKOHEUYHOCTH. [Tpu

nameHuu OaJjiaHca znoJsia f npubiamxaeTrcsa B npenese k 0,
a obuwmy HajlaHC CcyeTa IOIpM  BTOM CTPEeMUTCH K

HEAKTUBHOM JacTuU. ToT daxkT, gTo CTpaxOBaHMe
noprdesia BCTPOEHO B MeTOI pasnejieHuda 0OajlaHca,
ABJISAETCHA OT'POMHEIM npemMymecTBOM, u 00 3TON

OCOOEHHOCTM MEl €lle [IOTOBOPMM Io03%e. TakK KakK MeTOoI
pasneJyieHMd CcueTa MCIOJIb3yeT M3MeHdApleecsa OgpobHoe
f, MEI Ha30BEM TaKOoUM [IOOXOnI cTpaTermen
OMHaMUu4yeckKkoro gpobHoro f, B IIPOTUBOIIOJIOXHOCTb
cCTpaTerum CcTarTmuMdyeckKoIro InOpobHoro f.

CrpaTermda CTaTMYeCcKoTro nOpobHoTo f cMemaeT BaAC IO
auHUy CML BJIeBO OT OINTUMMAaJIbHOTO HNOpTdesis, e€CliM BH
MCIIOJIb3yeTe OTI'PaHUUEeHHEN nopTdesib, ¥ OpU  JIOOBIX
u3MeHeHuax 0OaJjlaHca cueT OymeT ocTaBRaTbCcd y DTOM
TOUKM Ha JIVTHUWA CML. Ecrnu BEI VCIIOJIB3YyeTe
HEeOT'PaHMUEHHBN nnopToesib (uro ABJISIETCH JTydlM
nogxomoM), TO OyraeTe Ha 300eKTMBHOM T'PaHULE »OJI4
noprdpesyiem C HEOT'PAHMUEHHOM CYMMOM BeCOB (Tak Kak
HeT JimHMM CML 1J1g8 HEOT'PaHMUEHHEBIX I[opToesier) cJjeBa
OT ONTMMAaJIBLHOTO IopTohesid. Korma  ©Oajsianc cuerTa
3MEeHSeTCH, BEl OCTaeTechb B TOM X& TOUKe Ha



HeOTpPaHMUEeHHOU 300eKTMBHOM I'paHulle. ECaM pedub UIOeT
00 MCIOJIb30BaHMUM IOMHAMMUECKOI'O nOpobHoro f 14
OTPaHUUYEHHOTO MJIM HEeOTI'PaHUUEHHOTO noprdesid, BH
HauMHaeTe y TexX Xe TOouek, HO, Korma O0ajlaHC cueTa
[IOoBHIIAETCH, HOpThesib CIOBUIaeTCd BIPaBO BBeEpPX, a
Korma OaJjilaHC [OHMXaeTCsd, NOpThesib COBUIaeTCH BJIEBO
BHM3. [lpaBasd IpaHMlla HaAXOOMUTCH y I[IMKa KPUBOM, I'IOe

nonsa f pasHa 1, a JeBas — y TOuUku, Tme poysa f
paBHa 0.
[Ipu pasMeneHnun aKTMBOB C [IOMOIIBIO MeToIa

craTuueckoro f mOucnepcus He MeHIeTCcs, Tak @ Kak
MCIIOJIb3YyeMasd nOoJig OonTmuMalbHoro f ©DoCcTOdgHHA, HO B
cJlydyae C IOMHaMMueckuMm nOpobuemMm £ gucnepcus —
rnepeMeHHasa BeJMuMHa. B 3TOM CcJjydae, korma ©OaJlaHc

cueTa yBeJIMumBaeTCcHd, yBeJInUMBaeTCH TaKXe 121
OVICIIEPCHA, I[IOCKOJIbKY BO3pacTaeT MCIOJIb3yeMasa OOJIA
ONTVMAJILHOTO f. Bepxuen TPaHULIEL OVICIIepCUA

OOCTUIaeT IpM  [IOJIHOM f, KoT'ma BaJjiaHc cueTa
npubamxaeTcda K OeCKOHeduHOCTM. Illpm nanmeHmm OajiaHca
cueTa OMCIIepcmsa OBEICTPO YMEHbIIaeTCHd 10 Mepe
NPUOIVKEHUS MCIOJb3YyeMOM OOJM OINTMMaJibHOTO f K
HYJIO, Korma obmmm ©OajJlaHC cueTa OpubiimxaeTcsa K
©aJjlaHCy HeEeaKTMBHOI'O IOICYeTa, M B DTOM CJydae
HVXKHAS T'paHulla OUCIEePpCUMM pabBHAa HYJIO.

MeTon IOMHaMMuecKoOT'o nOpoOHoro f aHajlorMyeH MeTony,

OCHOBAHHOMY Ha [IOJIHOM OINITMMAaJIbLHOM f, Korma
rIepBOHAYAJIb HEIM pasMep TOPI'OBOTO cueTa paBeH
akKTMBHOM dYacTm 6©OajlaHca. JMrak, ecThk 1OBa crnocoba
pas3MelleHM A AKTUBOB : C [IOMOUIB IO CTAaTUUECKOT'O
OPOOHOTO M C IIOMOWBK IOMHAMMUECKOI'O InpobHoro f.
HrHaMmMueckoe OopobHOe f oaerT OVMHaAMMUUE CKYIO

OVCIIepCHIo, gTOo ABJIA€eTCHA HeaOJoCTaTKOM, HO TaKOM
[IOOXOn Takxe obecreumMBaeT CTpaxoBaHue noproesa (o6
5TOM II037JHee). XOTsA DSTM »OBa MeToIa MMEKT MHOTO
oBlero, OHM BCEe-TakKM CEPbE3HO oTJaMyarnTcd. Kakom xe
n3 HUX Jiydme? PaccMOTpMM CHUCTEMY, Ioge IOHEBHOE
cpenHee apubdmeTmueckoe HPR= 1,0265. CraHmapTHOe
OTKJIOHEeHMe 1gHeBHEX HPR cocrarjager 00,1211, nosTowmy

cpenHee TeoMeTpudeckKoe PaBHO 1,0109. Ternepsb
IOCMOTPMM Ha pPesyJbTAaThe TOPTOBJIM I[IPU CTATUUECKUX
OPOOHEIX OonTuMaJbHEIX O, If nuw 0,2f. Inmg »T0oTO

MCIIOJIb3yeM ypaBHeHusa ¢ (2.06) no (2.08):



(2.06) FAHPR = (AHPR - 1) * FRAC + 1

(2.07) FSD =SD = FRAC,

(2.08) FGHPR = (FAHPR ~ 2 - FSD " 2) * (1/2),

roe FRAC = MCIIOJIb3yeMad npoOHada 4acThb
ONTMMAaJILHOTO £,

AHPR = cpenHee apudomMeTnueckoe HPR npm onTmMMajibHOM
£;

SD = CcTaHOapTHOe OTKJIOHeHMe HPR npm onTmMasbHOM I;
FAHPR = cpegnHee apudMmMeTnueckoe HPR npwm npobHoM f;
FSD = craHmapTHOe OTkKJIOHeHMe HPR npm mpobrHom f;
FGHPR = cpenHee reomMmMerpuueckoe HPR npm npobHoMm f.

PesynbTaTE OYyIOyT CJeIYyIVMA :

[Tonuoe £ 0,2 £ 0,1 £

AHPR 1,0265 1,0053 1,0026

5
SD 0,1211 0,02422 0,0121
1
GHPR 1,01933 1,005 1,0025
77
Tenepb BCIOMHMM YyPaBHEHUE (2.09a) —  OoXMuIgaeMmoe

BpeMAd OJId IOJOCTUMXEHWMHA OHpeﬂeﬂeHHOﬁ nmeJjinm:

(2.09a) N =In(lemnw) / In(Cpentee reoMerpmieckoe),

roe N = oXmIaeMoe KOJIMUEeCTBO COEeJIOK Jid
OOCTWKEHMA OIpeneJIeHHOM LeJiu;

e = UeJb B BUIE MHOXUTEJIA II€PBOHAYAJIBHOTO
cueTa, T.e. TWR;

In() = OyHKUMA HaATypaJbHOT'O Jiorapudma.

CpaBHMM TOPTOBJIK IIpM CcTaTudeckoM pnpodbHoM 0,2f npwm
CpelHeM TeOMETPUUECKOM 1,005 C TOPTOBJIEN,
OCHOBAQHHOM Ha CTpaTeruM IOUHAMMUECKOI'O OPpOOHOTO
0,2f (mmepBOHAUYAJIbBHEIM AKTUBHBEM cueT cocTarjasgeT 20%
oT obumero) OpM IOHEBHOM CpPeIHEM I'eOMEeTPUUEeCKOM



1,01933. Bpemsa (Tak Kak CpeOHME IT'€OMeTPUUECKUE
VMET IOHEBHBEIE 3HAUEHMS, BpPeMs M3MepsaeTcd B IOHAX),
TpebyeMoe IOJj8a YIOBOEHMHA CcUueTa [IPpU CTaTUUeCKOM
OpOoOHOM f, MOXHO HamTu c I[TOMOIIB IO YVPaBHEHUSA
(2.09a) :

In(2)/1In( 1,005) =138,9751

Ins yIOBOeHMS CcuUeTa Ipu JIMHaMuMueckoM npobHoMm f
3HaUeHMe LeJiM HaOo I[IPUPAaBHATbL MecTu, IIO0TOMY UTO
ecau BeH pacnojaraete 20% axkTuBHBEM OaJIaHCOM MU
HauMHaeTe Cc obmero cuerta 100 000 gosmapor, TO
nepBOHauvaslbHO B pabore Oymetr 20 000 momnymaporB. Bama
3allaya YBeJMUMThL aKTUBHBEM 6OajxaHc pmo 120 000
noJjilapoB. Tak KakK HeaKTUMBHEM 0OajlaHC ocTaeTcs Ha
ypoBHe 80 000 momjapoB, TO Ha ofOmeM cUeTe B UTOTE
nojokHO okxaszarbca 200 000 gommapom. TaxkuMm obpasoM,
pocT cuerta c¢ 20 000 gommapor mo 120 000 gpmosnyapos
coorBeTcTBYyeT TWR = 6, nosToMy IJIS YIBOEHMA cuUeTa
npu IuHamuuyeckoMm npooHom 0,2 £ Ilenb @»DoJikHa OBTH
paBHa 6.

In(6) / 1In(1,01933) = 93,58634

OTmMeThLTE, uTo nJis OMHAMMYUECKOTI'O IPpOBOHOTO f
HeobxomumMo 93 1mHa BMecTO 138 nOHeM IOJigd CTAaTUMUeCKOTIO
npobrHoro f. Paccmorpum Topromygw npm 0, If. UYwmcio
nHeM, OoXmuIaeMoe nOJigd YyIBOeHUs 0OajlaHca cueTa IIpu
CTaTUUYECKOM MEeTOoIme, PaBHO:

In(2) / 1In(1,002577) = 269,3404
CpaBHUTE C yIBOEHUEM HajiaHca cueTa npu
OVMHAMMUYEeCKOM IOPOOHOM 0, 1 f. BaM HeobxoIOMMO

nocrtuub TWR= 11, ©DosTOMYy UMCJIO IOHEW IIpU CTpaTeIuu
OVMHaAMMUECKOTO OpoOHOTo f paBHO:

In(11)/1n(1,01933)= 125,2458

Ina ymoBoeHmsa ©OajaHca cueta npm 0, If HeoOXOOMMO
269 @mHeM IpM CTaATMUECKOM BapMaHTe U 125 1OHeM npu
O/HAMMUECKOM BapMaHTe. YemM MeHBmeE  mgoss/, TeM
OrICTpEeE IOUMHAMMYUECKMY METOH <«OOI'OHMUTY» CTAaTHUYECKUN
MerTon.

[lTocMOTPMM, CKOJIBKO BpeMeHM [noTpebyeTcd, UYTOOBl [IpU



0,2f yBeamumuTs CUYeT B TpM pa3a. 4YMCIJIO »OHEW IOJid
CTaTUYEeCKOT'O MeTona OyIeT PaBHO:

In(3)/1In( 1,005)= 220,2704 CpaBHMM C IMHAMUUECKNUM
METOIOOM, IIPU KOTOPOM:
In(11)/1In(1,01933)= 125,2458 gHelr UTOOH IIOJIYUUTH

npmubeuis B 400% (TWR = 5) mpm cratmueckoMm 0,2f:

In (5) / 1n( 1,005) = 322,6902 nHeN rnpu
OIVHAMUYECKOM IOOXOIE:

In(21) / 1n(1,01933) = 159,0201 zmnuewm

ObpaTuTe  BHMMAaAHUE, yTO B 2 BTOM IpUMepe  IOIpu

IOMHaMMUEeCKOM Ioaxome nOJjasa ngocTtuxeHusa ueam 400%
HeOOXOOMMO IIOUTM B IBa Pasa MeHblle BPEMEeHM, UeM
npy CcTaTmMdeckoM noaxorme. OIDHAKO €eCJIM BBl BO3bMETE
UMCJIO IOHEM, 3a KOTOpoe yBeluumicsd OajilaHC cueTa IIpu
cTarTmuyeckoM nomgxonme (322,6902 @nHg), M OoICTaBUTE
ero B OQopMmyJsy pacueTa TWR 1mjd OMHaMMUECKOTO
MeToIa, TO IIOJYyUUTE:

™R = 0,8 + (1,01933~ 322,6902) * 0,2 = 0,8 +
482,0659576 * 0,2 = 97,21319

Bemrpemn cocTaBuT 6Oojiee 9600%, B TO BpeMda Kak
cTaTuuyecKum nonxon nmact Jjgwumb 400%.

Ternepb MBI MOXEM  M3MEHUTH  yYpPaBHEHUE (2.09a),
[IpMUCIocobmuB ero kKak K CTaTUUeCcKOM, TaK ¥ K
OMHaMUUeCKOM CTpaTermuaMm OPpOOHOTO f, IJia

OIpemeJieHrsa OXMIAaeMOT'O BpPeMeHM, HeOoOXOOMMOI'O IJid
OOCTUMXEHMA LUeJu, BhHpaxeHHoym TWR. [Iid CTaTUUeCKOI'O
npobHoro f MBI noJgyumMm ypaBHeHUe (2.096) :

(2.096) N=1n (Henb) /1n (A),

roe N = oxmmaemMoe UMCJIO CIHOEeJIOK IJS IOCTUMXEeHUS
OolnpeneJyIeHHOU LeJiu;

[lenr = UeJb B BUIe MHOXUTEJS HauvaJlbHOI'O CueTa,
T.e. TWR;

A = u3MEeHeHHOEe CcpeIgHee TIeoMeTpuUeckoe, IOJIydeHHOe
us YPaBHEHUS (2.08), npu IIaHHOM CTAaTUUYECKOM
npobHoMm f;

1 () = OYHKLMA HaTypaJIbHOT' O Jjorapujma . I
IVMHaMUUEeCKOTI'O OIPOOHOTO f [1OJIY UMM YPaBHEHUE
(2.09B) :

(2.09B) N = 1o(((Oen - 1) / ACTV) + 1) /
1o (CpegHee TeoMeTpUyeckoe), IIOe N = oxmumaemoe

JMCJIO COeJIOK IIJIA IOOCTMXEHIMHA onpeneneHHoﬁ neJjiny



[lesib = UeJyib B BMUIE MHOXMTEJII HAdYaJIbHOT'O CUeTa,
T.e. TWR;

ACTV = @moJjiga axKkTMBHOI'O CcUeTa;

CpenHee reoMeTpuyeckKoe = MCXOOHOE cCpenHee
reoMeTpmuyeckoe (OHO He MeHdgeTcsda, KakK B Ccjydae C
ypaBHeHueMm (2.096));

In() = QyHKUMA HATypPaJIbHOTO JioTrapudmMma.
[IpounnocTpUpyeM ypabHeHue (2.098). [HonycTmmMm, Ham
Hanmo ONpenejMThb BpeMsa, HeoOXoOuMMoe nOJid YIOBOEHUA
cuera (T.e. TWR = 2), npm axkTuBHOM cueTe 10% oOT
obumero cueTa M cpenHeM TreomMeTpuueckom 1,01933.
(2.09B) N = In(((Ienr - 1) / ACTV) + 1) /
1n (Cpennuee TeoMeTpruUecKoe) . =In(((2-

1)/0,1)+1)/1n(1,01933)

=In((1/0,1)+1)/1n(1,01933)

=1n(10+ 1)/1n(1,01933) =In(11l)/1n(1,01933) =
2,397895273 / 0,01914554872 = 125,2455758

TaxmMm obpaszoM, ecin cpenHee TeoMeTpUuduecKoe
ompenesyieHO Ha IJHEBHOM OCHOBE, MHB MOXEM OXMIATH
yOBOEHMS MHNpuMepHo uepesz 125 1/4 nua. Ecam cpenHee
TeoMeTpMUeCcKoe OCHOBAHO Ha CcOejikax, Mbel MOXEeM
OXMIOATh YIBOEHUS NpuMepHO uepes 125 1/4 cnenku.

Crparerust IMHAMHYECKOTO IPOGHOTO f MO3BOJISAET BHIMTPATh OECKOHEUHO OONbIIE, YeM

CTpaTeruAa CTaTUUCCKOTo )1p06HOI‘0 f TMPpHA TOM X€ YPOBHE PUCKA

TWR

JUHaAMUYECKOE

CTaTHYECKOE

BPEM:

PucyHokx 8-1 CpaBHEHME CTATUUYECKOI'O U
IUHAMUYECKOT'O IOPOOHOIT O/

PrucyHOK 8-1 IEMOHCTPUPYET oOTJMUME cTpaTermu



craTuyeckoro T cTparermmr OMHAMMUECKOI'O HOPOOHOTO
f. UeM OoJiblle BPEMEHU [IPOXOIOUT, TeM 2aMeTHee
CTAHOBUTCSH pa3HMIla Mexnoy CcTpaTermuery CTaTUdecKOoI'o
OpoOHOTO f M cCcTpaTermMery IMHaMMUYeCKOT' O nOgpobHoro f.
ACUMIITOTUUYECKM, CTpaTerusd IOMHaMMUYeCKOoT' o nOgpotHoro f
[IO3BOJISET  BHMUI'PATH OeCcKOHeuHO  ©OoJible, ueM ee
CTaTUUECKMIM aHaJoT.

Ecim BEI HACTPOEHE TOPI'OBaATh IOJITO, JIy die
pasMemars AaKTMBBE C I[IOMOIIBI MeTonda IOMHAMUYECKOI'O
OpobHoro f. [Jljag »BToOro onpelejiMTe OOJII0 aKTMBHOIO
rnomcueTa (ocTaTok OyoeT HEeaKTMBHEM CUeTOM) .
ExenHeBHBIe M3MeHeHMda 0OajiaHca OyOyT KacCaTbCHa TOJBKO
aKTMRBHOM  YacCTH, HeaKTMBHAS dYacCTh MEHATbLCHS  He
OOJIXKHA . KaxOel IOeHb BHUMTAMTE HEeaKTUBHBEIM ©OaJilaHC U3
Bamero obmwero 6OajilaHCa cyeTa, WM MMEHHO Ha OCHOBE
AKTUBHOM JacTu pacCUmMTHBaANTE KOJIMUECTRBO IJ1s
TOPTOBJIM, OCHOBHBASACbH Ha YPOBHSX ONTMMaJbHOTO f.
Ecam Bama TOPITOBJS YyCIemHa, aKTMBHAS dYacThb CO
BpEMEHEM MOXET SBHAUUTEJIbHO IIPEBEICUTL HEAKTUBHYIO

yacThb, u Yy BacC BO3HMKHET npobygemMma BEICOKOM
OUCIEPCUM M OOJIBIOTO MNOTEHLUMAJIBHOT'O NPOUIPHIIA, Kak
M B CJdydae IIOJIHOT'O OoITuMaJibHOoTo  f. Himxe MBI

PAaCCMOTPMM UYeTHpe crnocoba pelleHMS 3TOU «KIIPOOJIEMBD .
CrnenyeT OTMETUTBb, UYTO UYEeTKUX I'PaHULl, pPa3LeJIglnx
5TV UeTHpe MeTOoIa, He CYylLecTByeT, M MOXHO CcOodUeTaThb
X B BaBUCUMOCTM OT BallMX NOTPeOHOCTEN.

[lepepasMelieHNe : 4YeTHpPe MeTOma

CHauajla CKaXeM HEeCKOJIbKO CJIOB O Oe3pUCKOBEX
aKTMBax. B IaHHOM T1JlaBe OO Oe3PUCKOBHBIMU aKTUBAMU
MEl OyIoeM IOHMMAaThb WM JEeHEeXHBEEe CcpencTBa, WK
O3 KM K IeHbIraM SKBMBAJIEHT, HanpuMep
Ka3Hauelyckue obga3aTeslbCTBa bBEe3PUCKOBEIM  aAKTMBOM
MOXeT OBITh Takxe JOOM aKTMB, KOTOPHEM, IO MHEHMUIO

MHBECTOpPA, JIMe H pucka, U PUCK HAaCTOJIBKO
He3HAauUUTeJIeH, 4YTO MM MOXHO IpeHebpeub. OTO MOTYT
OBITb IOJITOCPOYHEIE IpaBUTEJILCTBEHHEE VI
KOPIIOPAaTUBHEIE OOIMIallUM, WM, HaAOpUMep, KYIIOHHEBE
UM OUCKOHTHHEE  OOJIMI'allMM. Bo MHOTMX  TOPITOBHX
nporpamMMmax B KauecTBe Oe3pPUCKOBOTO axKTMBa

VCIOJNBBYITCA OeCKYIIOHHHE OOamMraumMm. Pas3HOCTbL MeXOy



HOMMHAJIBHOM CTOMMOCTBK OOJIMUTIalUMM U €€ PBIHOYHOM
LLEHOM — DBTO NPUOBIJIL, KOTOPYK IPMHeceT obamraumsa 3a
BpeMda  paboOTEl CUCTEMHL. Ecau npm  TOPITOBJIE  BH
npourpaeTe BCE OEHbI'M, OOJMIaluMM BCe PaBHO OyOoyT
NorameHsl 10 HOMMHAJIBHOM CTOMMOCTM. TOT Xe& NIPUHLMUII
MOXeT T[NIPMMEeHATh JKobom Tpeunep. He obda3aTesibHO
MCIIOJIBE30BAaTH OeCKyIIOHHEIE OV CKOHTHEIE obnuraumuu,
MOXHO 3aIeMCTBOBATH JIOOOM aKTUB, IIPMHOCAULMM IOXOJL.
Be3pMCKOBEM aKTMB HEe »OOJIKeH OBITh I[IPOCTO «MEPTBOM»
HaJIMYHOCTHIO, OH IOJIKEH OBITH MHBECTULIMOHHON
IporpaMMoM, NpelHa3HAaUYeHHOM  IIPMHOCUTL  pPeaJlbHYI
NpuOBIIb, KOTOPYK MOXHO MCIIOJIB30BaTh OJId BO3MEUEHMA

BallllMX IIOTEHLIMaJIbHBEIX y@bITKOB . Kaxk OoripeneJinThb
COOTHOIIEeHMMEe AaKTMBHOIT'O VM HEedAKTMBHOI'O IIOIOCUETOB IIJIA
IIepBOHAYAJIBHOTI'O pasMemeHm4g, a 3aTEM n IJIA

nepepasMenesHmusa? IlepBeIM M, BO3MOXHO, CaMbM I'PyOBM
CrnocoboM HgBJISETCHA MeTOon IM[NOJIE3HOCTM MHBECTOpa. ETO
MOXHO TaKxe Hal3BaThb METOIOM 6e360543HEHHOI'O
OIymeHMsI. ECIM MBI MOXEM IIO3BOJIUTE cebe NPOUIPHII
50%, mom akTUMBHEM cueT cJenyeT oTBecTtm 50%. Taxkum
xe obpasoM, ecyqiM MBE MOXeM cebe MMO3BOJIUTH NIPOUIPHII
10%, ToO cjaemyeT pasldesIMTb CUeT Ha aKTuBHHNM (10%) u
HeakTuBHEM (90%) . OOHMM CJIOBOM, IIPUM MCIOJIb30BAHUU
MeToma IIOJIE3HOCTUM MHBECTOpa OTBOIOUTE II0H AaKTUBHEI
OajlaHC TaKyKn dYacTb CpPencTsB, KOTOPOM BEl TI'OTOBE
PUCKHYThL. BO3MOXHO, B HEKOTOPHM MOMEHT BPEMEHU
Tpenmepr HNOTepSAeT aKTMBHYK YacTb CUeTa, HeOOXOOMMYII
IJId  OaJIbHEeMeM  TOPI'OBJMN, u, UTOOEl IIPOLOOJIXUTH
TOPITOBJIL, eMy HeoOXoIOMMO OyomeT peumTh, KaKoM
[IPOLEHT OCTaBUMXCH CPEeOCTB Ha cueTe (Ha HEaKTUMBHOM
nomcyeTe) OTBECTM [0 HOBBM AKTUBHEM CUeT. OTOT
HOBEIM AKTMBHEIM CUeT MOXeT OBITh TakxXe TIIPpOourpaH,
IOBTOMY  BaxHO [IOMHUTb C CaMoTIo Hayala, uTo
rIepBOHAYAJIb HEIM AKTUBHBIM cuerT He onpenmesigeT
MaKCHUMaJIbHYIO CyMMY, KOTOPYIO MOXHO IOTEPATH.
CrnenyeT mMMEeTbL B BMIOY, UYTO B JIIOOOM TOPIOBJEe, IIOe
ecTb BEPOSTHOCTD HEOTPAHMUEHHOTO  MNPOUIPHIIA  II0
no3uuuy  (HanpmMmep, ObodYepcHad TOPITOBJLA), PUCKY
nogBepraeTcsa BEChH cuerT, toJiee TOTO, aKTUBEL
Tpernepa BHe CcUeTa TakKxXe I[IOIOBepramnTcsa pPUCKY!
UuTaTesyilo He cJenayeT OWMOOUYHO IIoJlaraTb, 4YTO OH WM
OHa He BCTpPeTATCda C 4Yepenoy nOHeM, KOoI'Ia PHHOK



oyoeT CTOSTH Ha LIEHOBEIX JIMIMUTax 1% He oynoeT

BO3MOXHOCTM 3aKPHITH YOBITOUHYIO MO3ULIMIO . [Tpum
OTKPHITUM PBIHKA MOTYT I[IPOUCXOIUTHL pPe3KMe CKauKU
LIEHHI, KOTOPEIE MOTYT YVHUUTOXUTH BEChH cuer,

HE3aBMCKMMO OT pasMepa e€ro «aKTUBHOM» dYacCTHU.

Ecam napmeHume ©OajaHca Ha 25% gBjsgeTcsa MaKCUMMYyMOM,
KOTOPEM Tpeumep M3HadvaJIbHO MOXeT cebe T[IO3BOJIUTH,
cylenyeT pasnesyIMTb CYeT COOTBETCTBYWOIMM O00pas3oM.
HonycTtmmMm, tTpennmep HaumHaeT ¢ 100 000-pmosnapoBOTO
cueTa, nostomy 25 000 mosjapor OyOyT akKTUBHBEE M /5
000 momnynapoB HeaKTMBHBIE. Ternepb OONYCTUM, YTO CUET
nosBemmaeTrcsa o 200 000 gmgomyapor. Tpemnep Bce ele
pacnojiaraeT 75 000 IOJIJIaPOB Ha HEAKTMBHOM
rnomcueTe, HO Telepb aKTMBHAA YaCThb I[IOBHIIAETCH IO
125 000 gmomnmapoB. Ecam npm cuere B 125 000
OOJIJIAPOB TOPIOBATh I[IOJIHEIM 23HadueHMeM f, BO3HMKAET
OIMIaCHOCTBL MPOMUTIPHIIA CYIECTBEHHOM dYacTu cueTa (Mam
maxe BCero cCcuyeTa), €eClIM MCTOPUUECKUM [IPOMUIPHII
Ipous30MOeT MMEHHO B 3STOM  TOUKeE. Eciom  oBuee
3HaAUEeHMe cueTa ONYyCTMJIOCh On 1O HeakTuBHEX /5 000
IOJIJIaPOB, TO MNPOUTPHIN ObLI OB OOJIbIIEe 25%, HECMOTPHA
Ha TO UTO OOJId IIepBOHAUYaJIbHOT'O OajlaHCa, KOTOPYI BEL
MOTJIM cefbe T[O3BOJUTH NpOMI'paTh, CoOCTaBJdajya 25%.
CueT C HMB3KMM I[IPOLIEHTHEIM COIEPXaHMEM aKTUBHOTO
©ajlaHCa MOXHO Ilepepa3s3MelaTs Jdale, dYeM CcueT C
BEICOKMM TIIPOLIEHTHHEIM COOEPXaHMeM aKTMBHOTO OajiaHca.
[IOCKOJIBKY CcUeT C HeOOJIbIIMM I[IPOLEHTHEM COIepXaHMeM
AKTMBHOTO OaJjJlaHCa M3HadaJIbHO uMeeT ©OoJjiee HU3KUN
[IOTEHUMAJIbHEN [OPOMUTPHIL, TO, Iepepa3Mellad aKTUBEL,
HeyIadHble COOTHOUEHMS aKTMBHOI'O M  HEaKTUBHOTO
©aJIaHCOB (monyckasa [IOBHIIIEHME BaJjiaHca) OyoyT
OBICTPEEe MCHPAaBJATHCH, UYEeM B CJlydae C BHCOKUM
IepBOHAUYAJIbHEIM aKTUBHEM ©OajlaHCOM. He3zaBuCKMMO OT
TOT'O, MCIOJb3yeTe JM BH IIPOCTOM METOL IIOJIE3HOCTMU
MHBECTOpa WM OIOMH u3 00Jiee CJIOXHEIX MEeTOIOB,
KOTOpEIE BCKOpe OynOyT OIMCAHBE, HeOOXOOMMO PEeUUTh,
Korga IPOU3BOOUTH repepasMeleHre . Ber I OJIKHEL
3apaHee ONpenesiuThb, B KaKOM TOoUukKe cuUeTa (Kak IIpu
pocTe, Tak 171 rnpm nameHmn) NPOU3BBOOUTH
rnepepasMelleHre . Hanpumep, BB MOXeTe CcIOeJlaTb 5BTO,
nonyumuB 100%-ywo nOpubeib. TakuMm Xxe 00pa30M  BH
IOOJIKHBI 3apaHee pPelmMTb, B KakOoM TOUKe IIPOM3BECTU



epepasMellieHre npu yoOelTkax. OOEWHO B DBTOM Clydae
hjsziele He ocTaeTcHd aKTMBHOTO tanaHCca, hjsziele
OCTaBIIMMCS aKTMBHBEM ©OajlaHC HacCTOJIBKO MaJ, UYTO He
[I0O3BOJISET BaM OpMuobOpecTu maxe 1 KOHTpaKT B JIOOOM
"3 MCIIOJIb 3y EMBIX PBIHOUHEIX CHUCTEM. Heobxonmmo
3apaHee peumThb, CTOMT JIM I[IPOHNOJIKATH TOPITOBJIO IIO
OOCTIMXEHMM DSTOI'O HMXHEIO Ipenejia, UM eciaM n»na, To
KakKOM IMPOLIEHT CHOBAa BBIOEJMTH I[I0LI aKTUBHBEIM OaJlaHC.
Takxe BEI MOXeTe IpMBA3aTh rrepepasMelleHme K
ONpeneJIeHHOM IaTe. 3Ta TeXHMKa MOXeT OBThb OCOOEHHO
MHTEpEeCHa OJid OPpodeCCHMOHAJIbHO YIIPAaBJSEMEIX CUETOB.
HanpumMmep, BB MOXeTe Iepepas3MellaTh CpencTBa KaXIblM
KBapTaljl, a eCcJM aKTMBHAS dYacThb OyIOeT I[IOJIHOCTBI
rucyepriada, TO BH [IPOCTO IIpeKpaTmTe TOopIroBaThb IO
OKOHUAaHMA KBapTajla. B Hauaje cJienyomero KBapTala
cpelncTea Ha CUeTe IepepasMelanTcd, TakuMm obpasoM,

X% nmnomnamaeT B AaKTUMBHHEM ©OajaHc, a 100 - X% B
HEeaKTMBHEI  OaJlaHC. Hem CMEBICJIa CJIMIIKOM  YacTO

NPpOM3BOOUTL IepepasMeunleHre. B mmeajse, BaM BoOOOUe
He CJlegyeT OPpOM3BOIOUTH Iepepa3MelleHre, I[IO03BOJIUB
MCIIOJIb3YEeMOM I1oJie OoNTMMaJibHOTO f [nOpubiamMsmuTbCca K
eOMHMLEe npm pocTe CajiaHca cuerTa. B
OEeVICTBUTEJIbHOCTM, B HEKOTOPBIM MOMEHT BPEMEHM BH,
BEPOATHO, IpOBeIeTe IIepepasMelleHre, HO He CcJjlenyerT
nejlaTh B2TO CJMUWKOM YacTO. PaccMOTpMM cJydal, Korza
repepasMelleHre INPOBONUTCHA I[IOCJe KaxXIoW CIOeJIKM WM
B KOHIIe Kaxnoro nHd. Tak, HaIpuMmMep, OPOUCXOIUT B
ciydae TOPTOBJIN npu CTaTUUYECKOM IPOOHOM f.
BconomHuM ypabBHeHMe (2.09a) 1y pacueTa BpeMeHU,
HeOoOXOOMMOTO OJIS HOOCTMXEHMS ONPeleJIEHHOM LeJu.
IapayTe BepHEMCHd K HalleyM yxXe SHakKOMOM CUucCTeMe C
akTMBHOM uyactei 0,2, CO CpelHUMM TeoMeTpUudeCKMM
1,01933 m cCcpaBHMM €€ C CHUCTEMOM CO CTaTUUECKUM
npobuemM 0,2f, DTOoe cpenHee TeOMEeTpPpMUECKOe PAaBHO
1,005. Ecam Mel HauHeM co cuetra 100 000 momnyapor u
peurM OPOU3BECTM INepepasMeunieHre Ha ypoBHe 110 000
IOJIJIapoOB, TO UMCJIO OHeM (Tak Kak B BTOM CJjlydae
CpenHMe TeOoMeTpMUeCKMe ONpelesidioTCd Ha OHEBHOU
OCHOBe) Ipu cTaTudeckoM nOpodbHoMm 0,2f OymeT paBHO:

In(1,1)/1In( 1,005)= 19,10956

CpaBHMM C ucnosbszoBaHuem 20 000 mosyapoB M3 0o0OmWETO



basanca 100 000 mosjiapoB OpM NOJIHOM 14J18 I[IOBBIUEHMSA
obmwero cuetra no 110 000 pmosynapoB, dYTO aHAJOIMUUHO
yBenuueHuwo cyeta 20 000 momyapoB B 1,5 pasa:

In(1,5)/1In(1,01933)= 21,17807

[IpM HUBKUX LeJigdxX CTpaTerusa CTaTUMUeCKOT'O OPpOoOHOTO

THaeT Pes3yJIbTaTH OrICcTPEE, ueM cTpaTermsa
IVMHAMMUECKOTI'O OIPOOHOTO f. C TedeHMreM BpeMeHM
OVHaMUUyecKas cTpaTermus ODOTOHAET CTAaTUUYECKY.
PucyHok 8-1 [IOKAaskBaeT COOTHOIIeHUEe MeXIy
CTaTUUECKMMM M OUMHAMMUYECKMMM »OpobHeMM f. UYacToe
repepasMelleHye XyXe cTpaTeruu CTaTUUECKOT O
npobHoro f, HO ecam BBE CcoOMpaeTechb TOpPI'OBaThH
IJOJITO, rnpem pasMelle HMM AKTVMBOB Jiydue BCeT O

MCIIOJNIB30BATh  [IOOXOI  OMHAMMUECKOI'O  OpoObHoro  f.
CriemyeT ILepepasMellaTb Ccpencrea  Mexny aKTUMBHEIM U
HEAKTUBHEIM I[IOOCUETaAMM Kak MOXHO pexe. ONTuMMaJbHO
3amaTh COOTHOUWEHME MexIOy I[oIncyeTaMy OIMH pa3, B
Hayvajie TOoproerJu. Boobue, IMHaMmMueckoe nOpobHoe f
OJacT BaM IJIIperMMymeCTBO IIepell CTaTUMUYeCKMM aHaJIOT'OM

TeM oeICcTpEE, ueMm HIIXE noJisa NepBOHAYAJIBHOTO
aKTMBHOI'O CueTa. IpyruMm  CJIOBaMM, noprdesib C
NepBOHAYaJIbHEIM aKTUMBHBEIM ©OajiaHcoM 0,1 omnepeiauT CBOM
CTaTUdeCKUN aHaJjorn OelICcTpee, ueM rnnoprdesib C
rIepBOHAYAJIbHEIM aKTMBHBIM ©aJlaHCOM 0,2. [Tpu
MepBOHaAYaJIbHOM aKTMBHOM ©OaJjilaHce B 100% (1,0)
IoMHaMuueckoe f HuMkoOTZa He OOITOHMT CTaTUUdecKoe
OpoOHOe f (oHU OoyoyT pacTu C OIMHAKOBOMU
CKOPOCTHI) . CKOpoCTh, C KOTOpPOM OIYHaAMUUEeCKOe
npobHoe f omnepexaeT CcTaTUUYECKOe, TaKXe 3aBUCUT OT
CpelHero T€OMETPUUECKOTO noproesisa: ueMm BEIIE

CpemHee T eOoMeTpMUecKkoe, TeM CKopee IOMHammueckoe f
onepenuT cTaTtuyeckoe f. Ilpm cpelHeM I'eOMeTPUUEeCKOM
1,0 mmHammueckoe f HUMKOTIZa He OOTOHUT CTATUUECKOE
f.

BTopon METOI onpenesyieHud NepBOHAYAJIBHOT O
COOTHOUIeHMHA AKTMBHOI'O n HeaKTVMBHOTI'O CueTOB n
rnepepasMelleiMsa  Ha3eBaeTCd  METOAOM  IIJIAHMPOBAHMUS
ClreHapmus. B »ToM Ccjydae IepBOHAUYaJIbHOE pPasMelleHue
aBJideTCAa OQYHKLUMEV pe3yJbTaTOB Pa3JIMUHEIX ClleHapMeB
M MX BEPOATHOCTEM OCyUeCTBJIeHMSa. PacuyeT MOXHO
MOBTOPSATL Yepe3 OlIpelesjIeHHBE MHTEepBaJikl BPEMEHU.



IJaHHasa TexXHMKA SABJISeTCHd yXe 3BHAKOMBIM HaM MeTOIOM
[IJIQHMPOBAHUSA ClLieHapusa, OIMCAHHEIM B IJlake 4.
PaccMoTpuM TpM ClLeHapmsa, KOTOPpbEe, KakK MB DOoJjlaraeM,
MOT'YyT MNPOM3OUTM B TeUeHMe CJenOyonllero KpapTraja:

CueHapum BepodaTHOCTB PesymnbTa

T
[Mpourpem 50% - 100%
Her 25% 0%
BHIMT'PHIIIA

Xopownn 25% +300%
pOCT

Cronbel, pesyJibTaTOB OTHOCUTCH K pesyJjbTaTaM IIo
AKTMBHOMY ©OajlaHCy cdyeTa. TakuM o00pa30M, CYULEeCTBYyeT
50% BEpPOATHOCTHL IIOJIHOM NOTEPM aKTMBHOI'O cuUueTa, 25%
BEPOATHOCTB TOI'O, UYTO AaKTUBHEM OaJlJaHC OCTaHeTCH
TeM Xe, U 25% BEepOdTHOCThL TOTO, UTO NOPUOBJIL IIO
AKTUBHOMY cueTy COCTaBUT 300%. B peasibHOM
TOPI'OBJIE, pasl3yMeeTcs, CJiedyeT MCIOJIb30BATh HEe Tpu
CLeHapusd, a HaMHOIO OoJblle, HO -OJ4d HATJIAOHOCTM MBI
OTPaHUUMMC S 2 TUM MVHVIMYMOM . PaccMmoTpuM TPU
CLeHapud, BEPOATHOCTHU ux OCYIeCTRJIEHUS 17
Pel3yJIbTATE B IIPOLIEHTHBEIX [IYHKTax. PesyJibTaTh IOOJIKHBI
OTpaxaThb Balle MHEHME OTHOCUTEJIbBHO MCXOIa KaxXIoIo
CLIeHapusa I[IpM IIOJIHOM ONTuMaJibHOM f.

B maHHOM cJiydyae OINTMMaJIbHO mucnojsib3oBaTh 0,1 If. He
nyTamrTe I[IoJIydeHHoe onTuMalbHoe f ¢ onrtmMalbHeIMU L
KOMIIOHEHTOBR noprdend. 31mechb OINITMMaJILHOE f
OTHOCUTCH K [IJIAHUPOBAHMIO ClleHapusd, u, TaKMM
obpasoM, B ACUMMITOTMUECKOM CMBICJIE »OJIS aKTUBHOTO
cueTa Jiyulle MCIOoJb30BaThk 11%, a IoJg HeaKTUBHOIO
cueTa 89%. B Hauaje cJenyolero KBapTajla CcJenyeT
[IOBTOPUTEL BTy OpolLenypy. Tak Kak Iepepas3MelleHMe B
IaHHOM KBaprajue ABJISETCHA byHKLUMEN pasMelleH A
NpouJyioro kKBapTaja, TO Jydlle BCeI'O MCIOJb30BATH
COOTBETCTBYKIIEE 3BHAUEHMEe ONTuMaJiIbHOTO f, Tak Kak
IpM STOM OOCTUI'aeTCsa HaubOoOJIbIIMM T'eOMeTpudueCKUM
pocT (mnpwm

YCJIOBUM, UYTO BallM BXOIOHBEIE IaHHBEIE — CLEeHapuu, ux



BEPOATHOCTM M COOTBETCTBYWIME pPEe3yJIbTATEL — TOUYHH) .
[IpenoXxeHHBIM MEeTOL [IJIaHUPOBAHUSA ClLeHapusd IJ14
pasMelleHnda AKTUBOB 20PeKTUBEH TOornoa, KOoT'Ia
HeOOXOOMMO IIPUHSATH pPeleHue, UCXOOd M3 IIPOT'HO3O0B
HECKOJIBKMX KOHCYJIbBTAHTOB. B HameM I[OIpuUMepe BMEeCTO
BEIODOpPA TpeX ClLEeHapueB BH MOXETEe ydueCTb MHEHUS Tpex
KOHCYJIbTaHTOB. CToJsifell BEepPOATHOCTEM BEPAXaeT Balle
oopepre K KaxXIoMy KOHCYJIBTAaHTy. [lepBeEM CclLeHapun, C
BepoaTHOCThIO 50% mNpourpHua BCEero aKTMBHOI'O CcUeTa,
— DBTO MHEHUMEe «MeIBEeXbeI'O» KOHCYJIbTaHTa, M TakKoMy
IPOTHO3Y BH CUMTaeTe HYXHBEIM OPpUIaTh BeC BIOBOE
OoJIpWIMM, UYeM IIPOTHO3aM IOBYX IPYI'MX KOHCYJIBTAHTOB.
BCcoMHUMM MeTos YCPEeOHEHMS IIeHBl IHIpM [OpoJaxe akKLMi
(cmMm. TnaBy 2). MH MOXEM MCIOJIL30BATH 5STOT IIOOXOI
oJsda repepa3sMeunieHusa. TakuM o00pasoM, MBE IIOJIYUMM
METOI, KOTOPHM CUCTEMATUUECKM CHMMAET NPUOBIIU U
BEIBOOUT HaC M3 YOBITOUHOM MNIPOTPAMMEH.

B cooTBeTCTBUM C BTOM NPOTPAMMOM CJIeOyeT PeryJIAPHO
(KaxIOell MeCcdll, KBapTaJ Wiy JobOoM IOpyroM nepuon

BpPEMEHU) CHMMAaThb YacThb IOeHeD' C obwero cuera
(AKTUBHEBEIM CUeT + HEeaKTUMBHHM cueT) . I[IoMHMTE, UYTO
nepmonsl OOJDKHEL OBITHE OOCTATOUYHO  OOJITMMM,  UTOOEL
[IOJIYUYUTH BEIMIT'DBILI, XOTH @) HeOOoJIbIIOoN, oT
OVHAMUUECKOI'O OPOOHOTO f. 3HaueHMe N,
YIOOBJIETBOPAKIEE YPaBHEHMUIO (8.01), — 2TO
MMHMMAJIbEHAS IOJIVMHAa nepmrona, rnpu KOTOpPOU

OVMHaMMuyeckoe npobHoe f maeT HaAM NpPeuMMyleCTBO :

(8.01) FG ~ N <=G "~ N * FRAC + | - FRAC,

roe FG = cpenHee TeoMeTpMUYeCcKOoe IIpU OPOOHOM
f, nmomydyeHHOe U3 ypaBHeHUusa (2.08);

N = nnuHa nepmona (G m FG paccumMTaHE Ha OCHOBe 1
eOVHMILE Iepuona) ;

G = cpeIHee TI'€eOMeTpPpUUECKOe IPU OINTMMAaJIbHOM f;

FRAC = pgoJjsia akKTMBHOT'O CUeTa.

Ecau wMB mcnojabsyeM Z20-NOPOLEHTHBM AaKTUMBHEBEM CUET
(r.e. FRAC = 0,2), Torma FG paccumMTEHIBAeTCHd Ha
OCHOBE 0,2f. TaxuM obpaszomM, KOoTma cpenHee
TeoMeTpMuUecKoe IpM IIOJIHOM ONTuMaJibHOM f cocTaBJjgeT
1,01933, a mnpm 0,2fFG = 1,005, MBI  [IOJIYyUYUM

HepaBeHCTBO::



1,005 * N <=1,01933 *N*0,2+1-0,2

Hiisa ONITUMaJILHOI'O f MEI paccumraeMm cpenHee
reoMeTpmuuyeckoe G, a nna gpobHoro f— cpenHee
reomMeTpmuueckoe FG. PacueTel BenyTCs Ha IOHEBHOMU

ocHOBe. Temnepb NOCMOTPMM, SBJSEeTCHA JIM OIOMH KBapTaJl
OIOCTATOUHOM JJIMHOM TIepuoma. Tak Kak B KBapTaje
IPMMEPHO 63 TOPIOBEIX IOHA, IOCMOTPMM, IJOCTATOYHO JIU
Ooymer N = 63, UTOOH

BOCIIOJIL30BATbLCHA IpeuMylie CTBOM OIVMHaAMUUECKOTO
npobHoro f. g 5»TOTO TIIPOBEPMM, BHIIOJHSETCS JIU
HepaBeHcTBO (8.01) mpm N = 63:

1,005 " 63 <= 1,01933 ~ 63 * 0,2 + 1 - 0,2
1,369184237 <= 3,340663933 * 0,2 + 1 - 0,2
1,369184237 <= 0,6681327866 +1-0,2
1,369184237 <= 1,6681327866 - 0,2
1,369184237 <= 1,4681327866

HepaBeHCTBO cobOJjomaeTcsa, TaK Kak JeBad ero 4YacThb
MeHblIle TnpaBoM. TaxkuMm o0OpasoM, eCJAM OpPM IOaHHBX
SHAUEHMAX IepepasMellaTb aKTMBBE Ha eXeKBapTaJIbHOM
OCHOBe, Jydlle MCIOJIb30BaThb IMHaAMMUeCckoe nOpobHoe f.

Uro cJenmyeT nejyaTtb, ecam ajilaHc pacTeTr? B Haualse
KaxIOoTo Iepuola PacCUMTHBaAMTe oOllee 3HAUEHME CUeTa
M [IepeBOIUTE OINpemesleHHOe KOJMUYECTBO CPenOCTB C
AKTMBHOTO Ha HEakKTUBHBIM 0OajlaHc. TaxkuM oOpa30M
OyIoeT INPOUCXOOMTH Iepepasl3MmeueHue. PaccmorpmuMm 100
000-mosnapoBEM cuemT, rIe 20 000 noJIJIapoB  —
aKTMBHAA CyMMa, I[IPpMUYEM YyCPeIOHeHMe TIMPOUCXOOUT Ha
eXeKBapTaJIbHOM OCHOBE, a eXeKBapTaJlbHBIM I[IPOLIEHT
NepPeBOIMMEIX CPEeICTB CcocTapjageT 2%. JonycTtuMm, B
Hayajle KpapTajla cyeT Bce eme paeeH 100 000
nojuiapoB, wu3 koTopeix 20 000 @mossmapoB COCTAaBJIISIT
AKTUMBHBIM  OaJiaHC. CrnenyeT T1iepeBecTu 2% o0Omero
OajlaHca cdUyeTa M3 aKTMBHOI'O Ha HEAKTUMBHEYM ©OaJjiaHC.
Takum obpasom, cuer B 100 000 gomnyapor Oyzmer
cocTtodaTs Tenepb u3 18 000 @pmossapoB IJid aKTUBHOTO
Oaslanca mu 82 000 monyapoB OJiS HEaAKTMBHOTO ©OajilaHcCa.

CriienyeT CTPEMUTHLCH K TOMY, UTOORI TopIrorasd
nporpaMMa ollepexaljia NepuoIMdecKue CHATMA CO CcuYeTa.



HomycTuM, B HalWeM IIOCJIeIHEeM IIpUMepe CuUeT, PaBHBIM
100000 gmgommapor, K KOHIY KBapTaJia IIOBHIIAETCHS IO

110000 gommnapor. Temepb, koT'ma Mel [epeMmeM K
lepepasMelleHni0 Ha  OCHOBE % 70 cHuMeM 2200
IoJIJIapoB C akTuBHOTO cueTa ($30 000) m mnepeBenem
MxX Ha HeakTuBHbEM cueT ($80 000). Takum oOpasz30OM, MEH

nonyuuMm 27 800 mosymapoB Ha akTuBHOM cueTe m 82 200
IOJIJIaPOB Ha HEaKTMBHOM cueTe. Tak KakK AaKTUBHBEM
©ajlaHC TI[IOCJle IepepasMelleHrd OoJiplle, uYeM B Hauvaje
penslnyumero nepuona, MEI  MOXEM CKaszaThb, uTo
nporpaMMa OllepexaeT llepepa3MelleHue.

C IOpyroyM CTOPOHE, eCJIM »IporpaMMa [IPpOUI'PHBAET
OeHbIM, TO [IpenJIOXeHHBIN MeTOoL CO BpEeMeHeM
epepeneT BeChb 0OajJlaHC CcuUeTa B HEaKTUBHBM OajlaHc,
M, B KOHLE KOHIIOB, BB aBTOMAaTUUYECKM IIpPEKpaATUTE
MCIIOJIB30BaTh YOEITOUHYI IPOI'PaMMY .

EcTecTBEHHO, BO3HMKAT oBa BOIIpoOcCa. [lepBBI:
«Kakywn cymMMmy cJlenyeT CHMMATbL CO cuyeTa, dYTOOHL
nporpaMMa  aBTOMaTUUECKM IIpekpaTuiia paborty (T.e.

AKTUBHEIM OaJlaHC cTaj OB paBeH HYJ), eciam 0ajilaHC
cueTa He pacTteT B TedeHMe N CHATUMM C aKTUBHOTO
cueTa?» OTBET MOXHO I[IOJIYUMUTH M3 YPaABHEHMUID:
(8.02) P =1 - HeaxkTuBHEm® ~ (1 / N),
rone P = moind obwero ©aJjilaHCca cuera, KOoTOopada
nepmoagndeCcKum [IEPEBOOMUTCH C AKTUBHOTO Ha
HEaKTUBHEM ©OaJjiaHC;
HEaKTMBHEY = HeaKTMBHasa 1oJia OajlaHCa cueTa;
N = d4wmcjao TI[Iepuomos, yepes KOTOopoe IIporpaMMa
npekpatmuT pabory, ecam OajilaHC He OyOeT pacTu.
TakuM o00OpasoM, €CyiM pas B KBapTaJjl NepeBOOMTh UYacCThb
CpenCcTs C AaKTMBHOI'O Ha HEaAKTUBHBIM OajlaHC (IpuueM
[IEPBOHAUYAJILHE HEaKTUBHBEM OajiaHCc cocTaejadgeT 80% oOT
obwero) ™ MBI XOTUM, dYTOOEl IIporpaMMa IIpekpaTwMiia
paborate uyepe3 2,5 roma (10 xeBapranos, T.e. N =
10), TO KBapTaJibHad OOJIA MOXeT  OHTb HammeHa
crenymoiuyM obpasoM:
P= 1-0,8"(1/10) =1-0,8 ~0,1 = 1 -
0,9779327685=0,0220672315
Mel BMIOMM, UYTO KaXIblMl KBapTaljl CcJjlefyeT IIepeBOOUTH
2,20672315% obmero ©aJjiaHca C aKTUBHOI'O Ha
HEAKTUBHEIM CUET.

BTopom BONpPOC 3BYUYUT TakK: «Ecim MBI CHUMaeM



OIpeleJIeHHEM IIPOLEeHT CpencTs CO CcdueTa, CKOJBbKO
IOOJDKHO [IPOMTM BPEMEeHM, 4YTOOB aKTUMBHBEIM OaJlaHC CcTajl
paBeH O0?» JIpyruMmm CJjioBaMM, €CJIM Mbl CHuMaeM PS$
KaxXxOell  [Iepuomn (B HaumeM  CcJjydae nepmon paBeH
KBapTajly) u 0OajlaHC CcueTa He pacTeT, uYepe3 CKOJbKO
neprmonos N axTMBHBIM OajlaHC OOHyJIMTCa? OTBET MOXHO
[IOJIYyUUTh U3 YPaBHEHUA:

(8.03) N = 1n(HeaxkTtumsBHel1) / 1In(l - P),
e P = pomna obmwero 6OajaHca cdyeTa, KoTopad
nepmonmuueCcKum IepeBOONTCHA C AKTUBHOTO Ha
HEaKTUBHEIM OaJjlaHC;
HEeaKTMBHEIM = HEeaKTMBHAS IOoJg OaJlaHCa cueTa;

N = 4mMcijo I[IepruonmoB, UYepes KOTopoe nporpamMma
npekpaTtmuT pabory, ecam OajilaHC He OyIoeT pacTu.
IonycTuM, IepBOHAYAJIbHBIN HEeaKTUBHBIM ©ajlaHC
cocTaBJgeT 80% oT obmero ©aJraHca, i BEI
eXeKBapTaJiIbHO CcHuMaeTe 2,20672315%. Umciao nepmomoB
(B HalleM crydae KBApTaJioB) , HeobxogmMoe oJisd
npekpameHus paboThH OPOTPaMMBl  (MIPpM YCJIOBUM, UTO

OajlaHC He pacTeT), PaBHO:

N = 1n(0,8) / 1n(l - 0,0220672315) = 1n(0,8) /
In(0,9779327685) =-0,223143/-0,0223143 =10, T.e.
nporpamMMma npexpaTtur pabotry depe3z 10 nepmomoB.
YcpenHeHMre TIIpM Opomaxe akKUuuy BEBemeT HacC U3
noprodesia [0 LieHe Bhlle CpenHel, a YCpeIHeHUue IIpu
[IOKYIIKEe IIO3BOJIMT HaM IOpuobpecTu nopTdesib 110 LieHe
HIDKE cCpenHel. MuoTHE xe [IOCTYanT Kak pas
HaobopoT: BXOIOAT Ha PHHOK ¥ BBXOOAT C PBHKA 10
eHaM Hmxe cpenHux. Kak nOpaBuiio, TPEeUOepb II0CJe
OTKPBITMA TOPI'OBOI'O CUeTa Ccpasl’y I[IepeBondaT Ha HeTro
BCe€ IeHbIM WM HauMHAKT TOproBaTb. Korma Tpemnmep
xoueT OOOABUTHL CPenCTBa, TO INOUTM BCerJa BHOCUT UX
OOHOM CyMMOI, a He PpPaBHBMM OOJIAMM B TeUeHUe
OIIpEeneJIEeHHOT'O BPEMEHU.

B OOJIBIIMHCTBE CJlydaep, Tpeunep, KOTOPHM XUBET 3a
cyeT IOOXOOOB OT TOPIOBJM, [NIEePUOOUUECKM CHMMAeT
IOEeHbTM CO CcueTa nOJS I[IOKPHTHUS PacxOoIOB HE3aBUCUMO
OoT TOT'O, KAakKOM TIMPOLIEHT CcyeTa DBTO COCTaBJIgdeT.
IHaHHBIM [DOOXON HENPaBMJIbHBM. [IPennojioXMM, PacXOnbl
Tpergepra I[OCTOSHHBI KaXIelM MeCSll M OH CHMMaeT CoO
cueTa onpeneJyIeHHY CyMMY, KoTOopasa COCTAaBJISAET



OOJIbIIMIL  [IPOLIEHT Cpencrs, Korma BajiaHc cueTa
[IOHMXaeTCHd, ¥ MEeHbIMM IIPOLEHT, KoI'ma 6©OaljlaHC cdyeTa
[IOBHIIEAETCH, T.€. TPpeumep I[IOCTEIEeHHO BBEIXOOIUT W3
noproena (MM ero 4YacTM) I[I0 LieHe HUMXEe CpenHeN.

PasymMHee CHMMAThb KaXIIbIM Me C Il CyMMY,
IpenCcTaBJIgAnIyn COOOM IIOCTOSHHEM I[IPOLEeHT OfWero
OaJjilaHca cuerTa (aKTMBHBIM [1JII0C HEeaKTUBHEI) .
[IoslydeHHEIE cpeIncTrea crenyer pasMelaTh Ha
IOOIIOJIHUTEJIBHOM CUYeTy 1O BOCTpeOOBaHMA U yXe C
STOIO OOIOJIHMTEJIBHOT'O CUeTa KaxXObll MeCcsl CHMMAThb
OUKCUPOBAHHYK CYMMY <«Ha XM3Hb». ECIM OB Tpeumep
obowesyi npenjlaraeMbl OOIMNOJIHUTEJIbHEIM CUeT M CHMMAJ
IIOCTOSHHYIO CyMMY HENOCPEenCTBEHHO C TOPTOBOTO
cueTa, TO UIen ycpenHeHusa paboTanm Obl IPOTUB HETO.

V3 1mJjaBH 2 MB Y3HaJlM, UYTO IIPM TOPIOBJIE Ha YPOBHE
onTMMaJiIbHOTO f BpeMsa, TIPOBEIEHHOE B IIPOUIPHIIE,
MOXEeT COCTaBuUTb OT 35% mo 55% paccMaTpMBaeMoIO
nepuonma. MHOTMe Tpeuaepsl K 5BTOMYy He  TOTOBH,
OOJIBIIMHCTBO M3 HUX, ECTECTBEHHO, XOoTeJu OB BUIOETH
OoJjiee TJAOKYID KpuBYKL ©OajsaHca. IIpumHuun «35-55%»
COpaBelJMB KaK IJISg TIIOJIHOT'O ONTuMMaJIbHOTO f, Tak u
IJIg OVMHaMMUYeCKOoI'O OpoObHoro f, HO OH He paboTaeT B
Cjlydae CTaTUUeCKOTro OpobHoro f.

CosmaHue OydepHOTO cuyueTa afe BOCTpebOBaHMA
[IO3BOJISIET TOPTOBATH MaTeEMaTUUECKHA OIITUMAJIb HEIM
crnocoboM (IpM IOMHaMMYeCKOM OITMMaljibHOM f), Kpowme
TOT'O, TaxKou [IOOXOm [IO3BOJIAET OCYIECTBJIATH
repepasMelleHue MeTOIOM YCPeIHEeHMd, KoI'la IOeHbI'U
[IepeBOOATCA Ha OyQEepHBIM CcUeT, U PeryJjigSpHO CHMMATh
onpeneJsyiIeHHYyn CyMMy CO cuyeTa. PalymMeeTcs, CyMMa,
KOTOPYI MEl [NepUMoIMUecKM OyIneM CHMMATb C OybepHOTO
cueTa, IOOJDKHA OBTH MEeHBbIIE, UYEeM HaMMeHbllasgd CcyMMma,
repepeneHHasda C TOPTOBOTO cueTa Ha OyOEPHEBI.
Hanpmumep, ecam Mel ucnosib3yem cueTr 500 000 mosymapos
U cHmMaeM 1% B Mecsdl, HaumHadg ¢ 20%-0T"0 aKTUMBHOTIO
cueTa, TOI'Ia HAMMEHbIIEe CHSATME C TOPIOBOI'O cCUeTa
nojpkHo Owire 0,01 * 500 000 * (1 - 0,2) = 0,01 ~*
500 000 * 0,8 = 4000 gmgo;nmapor. Takmum ob6pasowm,
CyMMa, KOTOpyI ME OyIeM CHMMaATh C OypepHOTO cCcueTa,
nojpkHa OwvlTe MeHblle 4000 posyapor. OTMeTMM, UTO B
KauecTBe OydepHOTO cCcUueTa MOXET  MCIOJIB30BaAThCH
HEeaKTUMBHEII CUEeT.



[lpexne uyeM [IEepenuTM K UYeTBepTOMYy MeTOoNy pas3MelleHUd
AKTMBOB, CKaxXeM €lleé HECKOJIbKO CJIOB 00 OCODEHHOCTAX
rnepepasMeleHnd . [Tpm TOPTOBJIE OINITMMAaJILHOM
bUKCUpPOBaAHHOM IHOJIey, KoTI'ma OajlaHC YyBeJMuMBaeTCHd,
yBeJIM4YMBaAeTCAd M KOJIMYeCTBO KOHTPaKTOB, IIPM IIaIeHUM
OajlaHCa KOJIMUECTBO KOHTPAKTOB YyMeHblaeTcsa. Takom
MOOXOmM ITIOBBOJISET nobuTbLCcga MaKCHUMAaJIBHOT'O
TeOMeTPUUECKOTO pocCTa.

3aueM nepepasMemaTs?

[lepepasMelnieHre, KaK MOXEeT IIOKaszsaTbCHd, NPOTUBOPEUUT
HallMM YyCTPEeMJIEHMAM, I[IOCKOJIbKY OHO IIPMBOIUT K
YMEeHBIIeHMI OajilaHCa II0CJIe BHMUIPHIIA M K YBEJIWYEHUIO
BaJjlaHCa aKTMBHOM YacCTM IIOCJe IIepuona IPpoMIphlla I10
cuery. llepepasMelieHre ABJIAETCH KOMIPOMMCCOM MEXIY
TEeoOpUeEN U IIPaKTUKOM, a paccMaTpuUBaeMble MeTOIEL
[IO3BOJIAINT HaM MCIOJB30BaTh 3TOT KOMIPOMMUCC
MaKCHUMaJIbHO 3PPeKTUBHO.

B rnease BOOOIE He cienyer [IPOBOINUTH
nepepasMelieHue. Bam  Hebompmom cuer B 10 000
IOoJIJIapoB MOXeT BepacTy 10 10 MMIJIMOHOB IOJIJIaPOB
oes rnepepasMelleHusd, 121 BEl  BIIOJIHE MO T\JIU OBl

nepecumeThb OPOUIPHII, KOTOPBEM HOHM3MI Ol cueT 10
MuIIioHoB 1o 50 000 moJsumapoR Hepen HOBBEIM CKAaUYKOM
1o 20 MWJIJIMOHOB JOJIJIAPOB. Ecjam OB aKTUBHBM OajlaHC
yMeHbuMJICA @»HO 1 g»moJuiapa, BB BCe elle CMOIJiM OBl
TOPTOBATh IOPOOHEIM KOHTPAKTOM (KMUKPOKOHTPAKTOM») .
B Teopum BCe 5TO BO3MOXHO, HO Ha IpakTUKe CJlenyeT
[IPOM3BOOUTE IepepasMelleHMe 10 HOOCTIKEHUM HEKOTOPOM
TOUKM BBEpPXYy WM BHU3Y OajlaHca. [lpu Hepepa3MeleHUN
BEl KakK OB HauMHaeTe TOpIOBaThb 3aHOBO (HO C IOPpyIMM
YPOBHEM HajilaHca) . B oaJlbHenueM, ojaronap4d
IVHaAMMUYECKOMY HOpoObHOMYy f£, B IOIpoOMexyTKax Mexny
rrepepasMelleHusaMy  TOPIoOBJIA camMa OyHmeT «IBUI'aTb»
npobHoe f.

CrpaxoBaHme noprdens — deTBEPTEM METOL
rnepepasMeleHust

[lpednoJyioxmM, BB yhpapjideTe OGOHIOM aKUUM. PUCYHOK
8-2 IeMOHCTPpUPYET THUIMUHYK CTPpaTEeIMKn CTPaXOBAHUA



noprohess, TaKXxe M3BECTHYIO Kak OMHAMUUECKOEe
XemxmupoBaHmue. IlyCcTb TekKymas CTOMMOCTE NOopTdesd
paBsHa 100 mosmapaM 3a akumow. CTaHIapTHBEM OOpTOesb,
OH mM300paxeH MNPAMOM JIMHMENM, B TOUHOCTM CJlenyeT 3a
PEIHKOM aKUMM. 3acTpaxOBaHHEIN HopTdesib M300paxeH
NYHKTUPHOM JiMHMen. OTMeTbTe, UTO

NYHKTUPHAaS JIMHMA TIPOXOIUT HMWXEe NPAMOY JMHMM, KoTI'Ia
noprdesib  HaAXOOMTCHA Ha YPOBHE WM  BHIIE CBOEU
IepBOHAYAJIbHOM CTOMMOCTHU (100) . BenmnuunHa, Ha
KOTOPYK  NYHKTMPHAS  JIMHUS HVDKE npsaMoOy  JIMHUMU,
oTpaxaeT CTOMMOCTE CTpaxoBaHmusa noptrbensa. Koroa
CTOMMOCTB noproessa yMeHbllaeTCcHd, CTpaxoBaHMe
noprdesiga OTpaHMUMBAET I[aleHMe Ha HEeKOTOPOM YPOBHE
(B manHoM ciayuae 100) Ba BBEHUETOM PacxoIOB Ha
OCYIIECTRBJIEHME CTpaTETUN.

CrpaxoBaHMe MnopTodesia COOTBETCTBYET IIOKYIKe IIyT-—
OmnmiMoHa 1no mnoprdenw. JonyctuMm, OGOHO, KOTOPHIM BH
yIpaBJigeTe, COCTOUT TOJbBKO M3 1 akKUMM CTOUMOCTHIO
100 pmomnmapor. Ilokymnka NOyT-OINLUMOHa Ha 2Ty aKLUUO C
nueHom wucnojsiHeHmsa 100 g»goJsiymapoB HOpu lLeHe onumoHa 10
IOJIJIAPOB COOTBETCTBYET IMNYHKTUPHOM JIMHUM Ha PUCYHKE
8-2. Xygnumee, dYTO MOXET IMIPOM3OUTM B IJAHHOM CJiydae C
noprtdenem (1 akumsa m 1 OyT—-ONLUMOH), COCTOMUT B TOM,
YTO O MCTEeUEeHMM OILMOHAa BH NOpomamuTe axkumio 3a 100
noJjulapoB, HO norepsdere 10 mosulapoB  (CTOMMOCTB
5TOTO OILIMOHA) . Taxum obpazoM, MMHMMAaJIbHAa A
cTomMOCTh noprdena Oymer 90 »DosjgapoB, HE3ABUCUMO
OT TOI'O, HACKOJIbBKO yhnajmeT ©OazoBas akumd. [lpu pocTe
BBl TIOHECeTe HeKOTOpee YyOBRTKM M3-3a TOI'0, UTO
CTOMMOCTB noproessa YMEHBUUTCHA Ha CTOMMOCTB
OTILIMOHA .

Ecim cCconocTaBUThE PUCYHOK 8-2 Cc OQyHIaMeHTAaJlbHBEM
YPaBHEHMEM TOPIOBJM W OLEHOUHBEIM TWR M3 ypaBHeHUHA
(1.19B), cTa”HOBMUTCS HCHO, UYTO B ACHUMITOTHUUECKOM
CMEBEICJIE 3aCTPaXOBAHHBIN noprdesib JTydie
He3aCcTpaxOBaHHOTO. [IpyI'MMM CJOBaMM, €CJM BB YMHH
HAaCTOJIbKO, HACKOJIbBKO IJIyla Balla Xynumasd ommubka, TO,
3acTpaxoBap nNopTodesib, BB OT'PAHMUMTE IIOCJIEeOCTBUSA
TAKOM OMOKM.

ObpaTmTe BHMMAHME, UTO IJIMHHAA [OTO3ULUMA IO KOJIJI-
ONLMOHY JaeT TOT Xe& pesyJbTaT, UYTO U »OJIMHHAaLa
MO3ULUS 1o 6a30BOMY MHCTPYMEHTY  COBMECTHO C



OJIMHHOM I[IO3ULMEN I[IO0 NOYyT—OINLUMOHY C TOM Xe ILeHOM’
MCIIOJIHEHMA WM OaTOM MCTEeYeHusda, UYTo U y KOJUJI-
omnuuoHa. Korma MBI TOBOPMM O TOM Xe& pesyJbTare,
VIMEITCH B BUIOY SKBUBAJIEHTHEE COOTHOUEHMSA
PUCK/BEIMTPHIN  Pas3HHEX  HopThesen. TakuMm  obpasowM,
NyHKTMPHas JIMHMA Ha  PUCYHKe 8-2 MOXeT TakKxe
NpencTaBJIaTh IOJIMHHYID [DO3MIMIO I[IO0 KOJIJI-OILMOHY C
ueHoy mcnojsiHeHusa 100.

[TocmoTpMUM, KakK paboTaeT I/ HaMMUeCcKoe
XeIXMPOBaHME IIPM CTpaxoBaHMM noptoenda. JonycTuM,
BH, Kak yhnpaBjagoumuy ¢oHmoMm, npmuobpetraetre 100 axumm
no ueHe 100 pmosynapoB 3a akuuo. JaBamTe CMOIEJIMPYEM
KOJIJI-OTILMOH I[IO DBTOM aKLUU. CHauaJla OIpenesuMm
MMVHMMAJIbHBEIM LIEHOBOM YPOBEHBb pacCMaTpMBAEMOM aKLUMU.
Hanpmumep, vycTtaHoBuM ero Ha 100. Ianmee onpenesamm
naTy MCTeYeHMsda DTOT0 I'MIOTETUUYECKOT'O  OILMOHA.
[lycTb maTa MCTedeHMsa OyIeT IMNOCJeIHMM IHEM TeKYyIeTro

KBapTasna.
Tenepb paccumMTaeM OeJibTy KOJIJI-ONLMOHA NIPM LieHe
mncnojgHeHmsa 100 um BEHOPaAHHOM JaTe MCTEUYeHUS. BH

MOXeTe MCIOJIb30BaTh YypaBHeHue (5.05) @mma nowmcka
nesbTel QOHOOBOI'O KOJIJI-OMNLUMOHA (MOXHO MCIIOJIB30BATH
OeJbTy OJag Joborm MOIesiM OIILMOHOB, MBI Xe OyIeM
MCIIOJIb30BATh MOIIEeJIb GOHIOBEIX OTILIMMOHOB Biaska-
lloysnca) . HonycrtwmmMm, nenbTa parHa 0,5, T. e. B
IOaHHBEI aKTUB CJjlegyeT MuHBecTupoBaTh 5L0% cuera.
TakuMm oOpasoM, BaM CcJiegyeT KynouThb ToJbko 50 axkumm,
a He 100 axkumit, KOTOPBE BEH

Obl Kynomuiau, ecyamu OBl He CcTpaxoBajM noproesns. Ecim
leHa akuumM OyIoeT pacTu, TO Xe OyIOeT NPOUCXOOMUTH C
OeJIbTOM UM KOJIMYUECTBOM  aKLUUN. BepxHaa  rpaHula
IeJlb Th paBHa eguHulle, uTo COOTBETCTBYET
mHBecTuporaHmio 100% cpenmcTB. EcCamM LeHa axkuum OyIeT
MOHMXaTbCsda, TO Xe OyIeT IIPOUCXOOUTb C IOeJIbTOM U
pasMepoM MHO3ULIMUM IO akKUMaM. HuwxHSS TI'paHulla OeJIbTH
paBHa 0 (Opm »TOM »OejyibTa OYyT-OINLUMOHa paBHa -1), u
B DTOM TOUKE CJIedyeT IOJIHOCTbI 3BaKPBEITh [IO3ULIUI 10
AKLMAM .
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Pucyrok 8-2 (CTpaxoBaHMe HOpPTOesd

Ha NpaKTUKeE nopTrdesibHEE MEHEIIXKEPE  MCIIOJIb3YIT
HearpeCcCuBHEE METOINbEl IOUMHAMMUUECKOTO XeIXMPOBaHUAI,
UuTo npenrojlaraeT OTCYyTCTBUE TOPTOBJIU caMMMuU
LIeHHEIMY OyMaramMm noproesd. CTOMMOCTB noproesnda
3aBUCUT OT TeKylley OeJIbTH M MOIeJM U peryJmMpyeTcsd
C IIOMOWEBI (QBIUYEPCOB, a& MHOT'IA IyT-OILMOHOB. [ljIocoM
MCIIOJIb30BaHMA QbIOUEPCOB HABJIAETCHA HM3KAA CTOMMOCTD
TPaHCaKLUM . KopoTkasa rmnpomaxa  (QboOUEepCOB IIPOTUB
noprdesida SKBMBAJIEHTHAa IIpolaxe uYacTtu noproenda. Illpu
nameHum noprdesnsa npomaeTcsd OoJiple OBIUEPCHEIX
KOHTPakTOB, KOI'Ia Xe CTOMMOCTHL [OopTohessa pacrer,
5T  KOPOTKUE IO3ULNVM  BaKPBIBAKTCH. [ToTepu 1O
noproesio, KOoT'ma  IIPpUXOOUTCH  3aKPEBATbL  KOPOTKUE
bbIYUEPCHBIE  [IO3MLMUM IIpM pPOCTe LeH Ha  akKuuu,
ABJIAITCA M3IOepXKaMM [IO0 CTpaxXxoBaHMIO IHopTbhesnsa u
SKBMBAJIEHTHEL CTOMMOCTU TUIIOTETUYUECKUX
CMOIEJIMPOBAHHEBIX OILMVOHOB. [TpeumymecTBO
OVMHaAMUUECKOT'O XeIXMPOBAHMA COCTOMT B TOM, UTO OHO
[I03BOJIAET C CcaMoTo HayaJsa TOUYHO paccumTaTrh
U3NepXku. MeHemxepaM, OIPUMMEHAKUMM TakKyl CTpaTeruo,
5TO I[IO3BOJIAET COXPAaHMUTHL BeChb HOpTOesb  LIEHHEBIX
Oymar, B TO BpeMd Kak pasMelleHre AKTUBOB
peryaupyeTcsa MIOCPeICTBOM (QbIOUEPCOB M/MUJIM OIIMOHOB.
[[penJIOXEeHHBI Hear'peCCUMBHHEIM METOI, OCHOBAHHBEIM Ha
MCIIOJNIb30BAHUY (QBLIOUEPCOB U/MJIM OILMOHOB, I[IO3BOJILET
pas3nesiuTh pasMelleHMe aKTUMBOB UM aKTUMBHOE YIIpaBJIEHUE



noprbenemMm. Ilpu CTpaxoBaHUM BB JOJDKHEL IIOCTOSHHO
peryanpoBaThk HopTdesib C ydeTOM TeKyleyM IOeJIbTE, T.
e. C OIpeleJyIeHHOU MNEePUOIUUHOCTBI, HAaIPpUMep, KaXIbM
IeHb BBl IOOJIXHEI BBOIOUTBL B MOIEJIb LIeHOODOpaszOBaHMA
ONLMOHOB TeKyllyld CTOMMOCTBL IOopTdesid, BpeMsa OO OaTH
UCTeUeHud, YVPOBEHD [IPOLLEHTHOM CTaBKU 171
BOJIATUJIBHOCTEL  HopTdesida OJd  OnpelejieHMd  OeJibTH
MOIEeNMPYEeMOT'O IIYyT-OIlUMOHAa. Eciam K »nejibTe, KOTOpad
MOXEeT IMNPUMHMMAThL 3HaueHusa 0 m -1 npubaBUTb eIOMHUILY,
TO BEl [IOJIyUMTE COOTBETCTBYWRIYI IOeJIbTY  KOJUJI-
OILMOHa, KoTopasd OyImeT KOZOOULUMEHTOM XeIXMPOBAHMUA,
T.E. noJien BalWleTro cuerTa, KOTOPYIO crlenyer
MHBECTUPOBATH B GOHII. HonycTumMm, KOBQOMUMEHT
XeOIXMpOBaHMA B HaAcCTOAuMM MOMeHT cocTaBjdger 0,46.
PasmMep ©GOHIOa, KOTOPBIM BH YyIpPaBJgeTe, D3SKBUBAJEHTEH
50 odpoUepCHEIM KOHTpakTaM S&P. Tak Kak BB XOTUTE
MHBECTMPORBATL TOJIBKO 46% CpelCcTB, BaM HaOO M3BATH
ocTajJyibHEle 54%, T.e. 27 KOHTPAaKTOB. IloaTOMy NIpU
TeKylmem cTomMocTr  GoHIa, IpY  OAaHHBEIX  YPOBHAX
[IPOLEHTHOM CTaBKM WM BOJIATUJIBHOCTM GOHI  IOJIXKEH
MMETHL KOPOTKME TIOo3MUMM IO 27 KOHTpakTaM S&P
OOHOBPEMEHHO C IJIMHHOW M[IO3MLMEN 10 aKLUMaM. TaK Kak
HeODOXOOMMO TIOCTOSHHO TII€pepacCUMTEIBATE OEJIbTY U
peryampoBaThk HopTdesyib, METOI HAa3BEBAETCH CTpaTeruen
OVMHAMUYECKOI'O  XeOXMPOBaHMA. OmnHa - u3 npoobJsewM,
CBA3aHHas C MCIOJIb30BaHMeM (QblUEPCOB, COCTOUT B
TOM, UYTO PEHHOK OQBIOUYEPCOB B TOYHOCTM He cCJjenyeT 3a
PBEIHKOM crnoT. Kpome TOTO, noprdesb. OPOTUB KOTOPOI'O
BEl [IpomaeTe brroUepCH, MOXeT B TOYHOCTU He
cJlegoBaTh 3a MHIOEKCOM PBHKa CIOT, JieXalero B
OCHOBEe pbHKA OboOUepcoB. IlomoOHele OUMOKM MOTYT
nobaByiIAaATbCA K pacxomaM IO CTpaxoBaHMIO HopToesida.
Bojiee TOTO, KOT'Ia Ball MOINEJMPYEMBIM OIILUMOH IIOOXOIUT
OUYEeHb OJIM3KO K »OaTe MUCTedeHud, a CTOMMOCTB
noproesia npmubimxaeTcsd K LIeHe MCIOJIHEHMS, ITaMMma
MOINEIMPYEMOTO OINLMOHa AaCTPOHOMMUECKM BO3pacTaeT.
T'aMma — 5TO MI'HOBEHHAd CKOPOCTb M3MEHEHWUsS IOeJlbTHL,
T.e. KOBQOMUMeHTa XemxupobaHuda. JIpyIuMmM CJOBaMy,
raMMa ABJIAETCH IeJib TOU IeJib THL. Ecrnu neJsyibTa
M3MEHAETCHAd OUeHb OBEICTPO (T. €. MOIEJNIMPYEMBI OINLMOH
VMeeT BEICOKYIO raMMy) , CTpaxoBaHUe noproesia
CTAHOBUTCH KpalrHe OOpEeMEeHUTEIIbLHEIM . CymecTByeT



MHOXECTBO IIyTel o00xonma D3TOM NPOOJIEMEl, M HEKOTOPEE
M3 HMX HOOBOJIBHO CJIOXHBEI. OOMH M3 CaMBX [IPOCTHX
CIIOCODOOB 3aKJjoyaeTcad B TOM, yTOOEl COBMECTHO
MCIIOJIB30BaTh OQBIOUYEPCH M OMNLUMOHBL OJIS M3MEHEHMS Kak
OeJyibThl, TaK M IT'aMMBl MOIOENMPYyeMOI'O OILMOHa. BoJjbioe
3HaUeHMe T'aMMbBl, Kak I[IpaBuUJIO, CO3JaeT NIpoOJIeMH
TOJIBKO TOT'Da, KOoI'Da MNOOXOIOMT HaTa WCTedueHud, a
CTOMMOCTBL HOopTdhesida M LieHa MCIOJHEHMA MOINeMPyeMOoIO
omuMoHa coamxanTcda. CylecTByeT MHTEepecHas CBSA3b
MeXIy ONTMMAaJIbHEIM [ M CcTpaxoBaHMeM noptToessa. MOXHO
CKaszsaTb, 4YTO [PM OTKPBITUM [NO3ULMM BH MHBECTUPYETE
f OpoueHTOB CpencTB. PaccMOTpMM a3apTHYKR UIPYy, ITOe
ontmmMmasibHoe f=0,5, HamOONbWMI HOPOUTPHII pPaBeH -1 u
Bl pacnoJjaraere 10 000 pomymapos. B Takom ciydae
cJenyeT CTaBUTh 1 »OoJjlap Ha Kaxaele 2 »goJijlapa  Ha
cueTe, TakK Kak, paslgesuB -1

(HaMOOoJIbWUM MIPOMTPBIII) Ha -0,5 (oTpHuLIaTEeJIBHOE
onTuMasibHoe f), MBI nonyuuMm 2. Pazsmenu 10000
noJIJIapoB Ha 2, Mel nojayuum 5000 @mosjmapoB, ODTO3TOMY
cirenyer craBurh 5000 @mosjgapoB, UYTO COOTBETCTBYET

noje f, T.e. 50% BammMx JeHEXHHX CpPencTB. LEciau
yMHOXUTE 10 000 mosmmapoB Ha f= 0,5, MBH ODOJYUYMM TOT
xe pesyabTaTr, 5000 gosymapor, T.e. BaM CJenyeT

3aIeliCTBOBATH f [IPOLIEHTOB MMEINX C I I EeHEXHBIX
cpencTB. AHAJIOTMYHO, E€CJIM Ball HAMOOJLUMM IPOUIPHII
paseH 250 @moJsulapaM, a BCe OCTajlIbHOe ocTaetTca 0e3
M3MEHEHUM, TO CJegyeT CTaBMTb 1 JOJIJIap Ha KaxIbe
500 mosyapoB Bamero cuera (Tak kak -$250 / -0,5 =
$500) . PazmesmB 10 000 mosumapoB Ha 500 mosutapos,
MBI HaMzgeMm, 4YTO CTaBkKa paBHa 20 gpojapam. Tak Kak
MAaKCHMMAJIbHEIM I[IPOMUIPHII I[1O OINHOM CTabBKe COCTaBJIAET
250 poJsyapoB, BH, TakKuM 00OpasoM, PUCKyeTe IOJIeM
cuera f, T.e. 50%, wmam 5000 mosnapor ($250 * 20).
Mel MOXeM cCkaszsaThb, 4YTO f paBHO »JOoJjie Ballero cyerTa,
KOTOpas INOIOBEPXEeHa PUCKY, uiu f paBHO KOOOUUMEHTY
XeIIXUPOBAHMA . Tak kxak f [OPMMEHMMO  TOJIBKO K
aKTUBHOU yacTu noproesns, npm cTpaTeruu
OVMHAMMYUECKOTO HOPOOHOTO f KOBZQOUUMEHT XeIXMPOBAHMA
noprodesia paBeH:

(8.04a) H=f*A/E,
roe H = xo300MuMeHT XeImXupoBaHMUS HOpTOesis;



f= onTmmMmanvuHoe I'(oTrT 0 mo 1);

A = aKTMBHas 4YacCcTb CpencTB CUeTa;

E = obwmm OajilaHC cUeTa.
YpaBHeHUE (8.04a) aerT HaM KOS OPULIMEHT
XeIXMPOBaHUA s nnoproessa rpu crpaTermum
OMHaMMdeckoro npobHoro f. CrpaxoBaHume nopTdesd

Takxe paboTaeT OpM CTaTUUYeCKOM »OpobHoM f, TOJIBKO
xkosbdmumenT A/E CTAHOBUTCH PAaBHBEIM €IOMVHUIIE, a
ONTVMaJIbHOE f YMHOXaeTCH Ha COOTBETCTBYIUUN
KOBObULIMEeHT . TaxkmMm obpasomM, npu cTparermm
CTATUUECKOTO JOpoOHOTO f KO3QOUUMEHT XEeIXUMPOBAHMUA
paBeH:

(8.040) H=f*FRAC,

roe H = KO3200MLUMEHT XeIXMpOBaHMA HOpTOesid;

f = onrTtummMmanbHoe £ (oT O mo 1);

FRAC = mcnoab’yemas IOOJIA OINTMMaJIbHOTO f.
Kak npaswuio, cyeT MCIOJIb3yeTcsa nOjad paboTe B
HECKOJIbKUX PEIHOUHBIX cucreMax. B 3TOM ciiyyae
nepeMeHHas f B ypaBHEeHUU (8.04a) I (8.0406)

JOJIXHa PaCCUUMTEIBATHECHA CJleIylMM O@paBOMZ

N
8.05)  f=)f*W,

i=1

TIe f = £ (or O mo 1), wmcnoabrlyemMoe B
ypaBHeHur (8.04a) wmim (8.046);

N = ofmee UMCJIO PBIHOUHBIX CUCTEM B IHopTohese;

W. = BeC KOMIOHEeHTa 1 B noprodese (M3 eIMHUUHOU
MaTPULEL) ;

f , = odakrtop £ (or O mo 1) xoMHnoHeHTa 1 B
noproese.

MOXHO cCKaszaThb, uTo npu TOPTOBJIE Ha OCHOBE
OVMHaMMUEeCKOTO OpoObHOoTOo f MH NOPOBOOMM CTpaxoBaHUE
noprdoenga. Ipu HSTOM MMHMMAJBHO OONYCTHUMBEIM YPOBEHDb
CTOMMOCTU noprdessa paBeH: IepBOHAaYaJIbHBM
HeaKTUBHBIM ©aJiaHc I1JII0C CTOMMOCTB NpoBeIeHUs
cTpaxoBaHMa. Jlajiee @OJjga NOPOCTOTH OyIdeM CUMTATh, YTO
HIMDKHS S TpaHulla cueTa paBHa nepBOHAYAJIbHOMY
HEeaKTUMBHOMY OaJlaHCYy.

ObpaTure BHMMAaHME, UyTo YPaBHEHUSA (8.04a) u
(8.046) [mO3BOJAKT MOJYUUTH HOEJbTY MOOEJIUPYEMOTO
KOJIJI-OIILMOHAa . PasjgejyieHrMe cCcueTa Ha HEaAKTURHBNM U



aKTMBHBINM ImIogcdeTa (,J:[J'IFI MCIIOJIBb30OBAHMA CTrpaTeIl'nn

OVMHaMMUeCcKoTro npobHoro f) SKBUBAJIEHTHO IIOKYIIKE
Iy T—OIILMOHAa, LIeHa MCIIOJIHEHUS KOTOPOTO OoJbIe
TeKyluen CTOMMOCTM ©as30BOTO aKTUBAa, a maTa
MCTEUEeHMS HacTylaeT He CKopo. Mel MOXeM TakKxe

CKa3aTk, YTO TOPIOBJIA C MNCIIOJIB3OBaAaHMEM CTpPpaATEIVN
IVMHaMMYeCKOI'O ,I[pO@HOI‘O f a”HanormdyHa I[IOKYIIKEe KOJIJI—
OIIIOMOHa, LI€Ha MCIIOJIHEHMA KOTOPOI'O MEHbBIE TeKymeﬁ

CTOVMMOCTHU 0©a30BOIO aKTUBA . IaHHOEe CBOMICTBO
CTpaxoBaHMA rnnoprdesid crpaBenjmBoO IJis Npsielele)Zi
cTpaTeruy OUMHaAMMUECKOT'O IOpobHoro f, He3aBUCHMMO OT
TOTO, MCIIOJIb3yEeM MBI yCpenOHeHMe 10 aKUMAaM,
[IJIaHVMPOBAHME CLeHAPUS MM IIOJIE3HOCTh MHBECTOpa.
MoxHO MCIIOJIb30BATh CTpaxoBaHMe nnoproesia B
KauecTBe MeTona IepepasMelleHuda. CHadajla cJjenyer

OnpenesyiMTh SBHAUeHMe MUHMMAaJIbBHOIT'O LIEHOBOI'O YPOBHA,
3aTeM OJid BHOPAHHOM MOIEJIM OILUMOHA BBl IJOJDKHEI
onpenesiTh OaTy MCTEUEeHMdA, YPOBEHb BOJIATUIIBHOCTU U
opyrue BXOIHEIE rnapame TpH, KOTOPHEIE [IO3BOJIAT
paccumMTaTh nOesibTy. llocse Toro kKak OyneT HaMIeHa
nejibTa, BE MOXETe ONpPpendesiuTh BeJIMUMHY aKTUBHOTO
Oajslanca. Tak kak »ejsibTa OJjd cueTa (nepeMeHHad H B
YPaBHEHUU (8.04a)) paBHa IeJibTe MOIOENIMPYEMOT O
KOJIJI-OILMOHa, MBI MOXEM 3aMeHUMTb H B ypaBHEHUU
(8.04a) Ha D:

D=f*A/E
U
(8.06) D/ f= A / E, ecimu D < f (B HOpPpOTMBHOM
cayuae A / E = 1),
e D = KOBQOMUMEHT XeOXMpPOBaHMA

MOIOENIMPYEMOT'O OILMOHA;

f =f (or O mo 1) m3 ypaBHeHusa (8.05);

A = aKTMBHas 4YacCTb CpPeICTB CcUeTa;

E = obumm HajlaHC cUeTa.
Tak Kak OTHomeHMe A/E paBHO JoJjie aKTMBHOI'O CcueTa,
MOXHO CKasaTb, 4YTO OTHOUWEeHMEe akKTUMBHOT'O OajlaHca K
ofieMy OaljlaHCy PAaBHO OTHOUWEHMIO OeJIbTEl KOJIJI—OIILMOHAa
k f wm3 ypaBHeHumsa (8.05). 3amerbTe, ecam D > £,
TOTJa [OpennojlaraeTcsa, 4YTO BH pas3MelmaeTe OoJiblle
100% 6HajaHca cueTa B aKTMBHEM OajilaHc. Tak Kak 53TO
HEBO3MOXHO, IJ1s AKTUBHOTO faJjiaHca CylleCTBYET
BepxHad TpaHuua — 100%. Be MOXeTe MCIOJIB30BATH



ypaBHeHue (5.05) g nomcka IOeJIbThE KOJIJI-OILMOHAa Ha
axkuuM miam ypabBHeHMe (5.08) @mjisa nomcka OeJibThl KOJLJI—
ONLMOHA Ha OGBIOYEpPCH.

[lpobyemMa MCHIOJIB30BAHMSA CTpPAaxXxoBaHMA HopTbesia B
KayecTBe MeTola Iepepa3s3MeleHusa COCTOMT B TOM, UTO
epepasMelleHue yMeHbllaeT 30QeKTUMBHOCTL CTpaTeIlun
OMHaMMUeCcKOoro m»gpobHoro f, KkoOToOpad acCUMITOTUUECKU
criocobHa maTb OOoJblIyl  NPUOBLUIB, ueM CcTpaTrermud
CTaTUUYECKOTO OIPOOHOTO f. Taxum obpasowM,
CTpaxoBaHMe TIHopTdesid Kak cCcTpaTerusd Iepepa3MelleHUs
Ha OCHOBe IOMHAMMUYECKOTO JOpobHorTo f 4gBJjgeTcd He
CaMbIM JIYyUlIMM IIOOXOIOM

Tenepb PaAaCCMOTPMM PeaJIbHEM [IPUMMEP CTPaxXoBaHUA
noproesnd. BcrioMHMM TeoOMeTpPUUYeCKUM OIITMMAJIb HEIV
noprdenr Toxico, Incubeast wm LA Garb, KOTOpPHM
nocruraerca npu V= 0,2457. IlpeobpalyeM IOUCIEPCUIO
noprdess B BHAUEHME  BOJIATWUJIBHOCTM OJIS  MOIEJMU
HeHOODOpa30BaHMa OILUMOHOB. BOJATUMJIBHOCTBL 3alaeTCHd
TOOOBEIM CTAHIOAPTHBEIM OTKJIOHEHMEM. YpaBHeHue (8.07)
IOKa3bBBaeT 3aBUCHMOCTBL MeXOy IOUCIepcuey noptbend u
OLIEHOUHOM BOJIATMJIBHOCTBI OJIA OINLMOHAa IO TOPTOesI:
(8.07) ovV=Vv'0.5) *ACTV*YEARDAYS"0.5,

Toe OV = BOJATWJIBHOCTBL IJIS  OILMOHA IO
nopTroeso;

V = pgucrnepcusa noproerd;

ACTV = mekyumasd akKTMBHada 4YacThb OajilaHCa cueTa;
YEARDAYS = UmMCJIO PBIHOYHEBEIX IHEW B I'OOY.

Ecam Mel MCXOIMM M3 TOI'O, 4YTO B Tony <251 pPBIHOYHBIM
IeHb UM JOJI4 aKTMBHOTO ©OajaHca paBHa 100% (1,00),
TO:

ov= (0,2457 ~ 0,5) * 1 * 251 ~ 0,5 = 0,4956813493

* 15,84297952 = 7,853069464

[lTolydeHHOEe 23BHAaUeHMe COOTBETCTBYET BOJATUIIBHOCTHU
ceemie /85%! IloCKOJIBKY pedyb MIET O TOPIOBJE Ha
ypoBHe onrtuManbHoro f mnpm 100% axTmBHOM OajiaHCe,
3HaUeHMe BOJIATMJIBHOCTM HACTOJIBKO BeJMkKo. Tak kak
MBI COOMpaeMcsd MCIOJIB30BAaTh CTpaxoBaHMe noptTtbesia B
KauecTBe MeToIa InepepasmMemeHmusa, To ACTV= 1,00.
YpaBHeHue (5.05) DO3BOJNIAET pPACCUMTATE OEJIbTY KOJIJI-
ONLIMOHA :

(5.05) IDesbTa koJuI-omnumoHa = N(H) 3Hauenme H



niasa (5.05) mammem m3 yparBHeHuda (5.03):

(5.03) H=In(U/(E*EXP(-R*T))) / (V=T ~ (1/2)) + (V*T " (1/2)) / 2,
roe U = ueHa 0as30BOT'O MHCTPYMEHTA;
E = LleHa MCIOJIHEHMSA OILMOHA;
T = gnojyia ronma, OCTaBmadAcCd IO MCTEUEeHMS CpoKa
MCIIOJIHEHMA, BHPAXEeHHasd OEeCATUUYHOM IOPOOBIO;
V = TomoBad BOJIATUIIBHOCTB B IPOLIEHTAax;
R = Oes3puckoBad CTaBKaj;
In() = QyHKUMA HaATypaJibHOT'O Jiorapubdma;
N () = KYyMYyJISTUBHAS HOpMaJiIbHa4d OYHKLMA
pacrnpenesyieHus BEPOATHOCTEN, 3agaBaeMas

ypaBHeHueMm (3.21).
OTMeTbTe, UYTO MB MCIIOJIb3YEeM MOIEJIb 1IeHOOOpas30BaHUSA

bOHIIOBEIX OIILIMOHOB. 114 BOJIATUIILHOCTHU Oynewm
MCIIOJNIb30BaThk 3HaueHue OV. Ecam OespmckoBasa CcTaBKa
R = 6% m pmojssa roma, OCTaBllasdgCd OO MCTEUYEHMHI CPOKa,
T = 0,25, 1o m3 (5.03) nonyumm:

H = In(100 / (100 * EXP(-0,06 * 0,25))) / (7,853069464 * 0,25 *0,5) +
+ (7,853069464 % 0,25 * 0,5) / 2

=1n(100 / (100 * EXP(-0,015)))/ (7,853069464 * 0,5) +
+ (7,853069464 + 0,5) / 2

= In(100 / (100 * 0,9851119396)) / (7,853069464 * 0,5) +
+ (7,853069464 % 0,5) / 2

=In(100 / 98,51119396) / 3,926534732 + 3,926534732 / 2
=In(1,015113065) / 3,926534732 + 1,963267366

= 0,015 / 3,926534732 + 1,963267366

=0,00382 + 1,963267366

= 1,967087528
[IolydyeHHOEe 3BHadeHMe [IOJACTaBuMM B YypabBHeHue (5.05).
Teneppr OJ8 pacyeTa JOeJIbTH  KOJIJI-OMNLUMOHA  peluM
ypaBHeHue (3.21):



(321)  N(@Z)=1-N(Z)*((1,330274429 Y ~ 5) - (1,821255978 * Y " 4) +
+(1,781477937 * Y * 3) - (0,356563782 * Y * 2) +
+0,31938153 * Y)),
rae Y=1/(1+0,2316419 * ABS(Z));
N'(Z) = 0,398942 * EXP(- (Z * 2/ 2)).

TaxkuMm obGpasom:

Y=1/(1+0,2316419 x ABS(1,967087528))
=1/(1+0,4556598925)
=1/1,4556598925
=0,6869736574

Teneps Haiinem sHaueHue N'(1,967087528):
- N (1,967087528) = 0,398942 » EXP(- (1,967087528 ~ 2/ 2))
=0,398942 « EXP(- (3,869433343 / 2))

© =0,398942 * EXP(- 1,934716672)

Y3 =0,398942 * 0,1444651941

=0,05763323346

[ToncTaBuM 3HaueHuda Y m N'(1l,967087528) B ypaBHeHUE
(3.21) IJI1s [IOJIYUEeHUS IEeJIb ThI KOJIJI-OIILMOHA, B
COOTBETCTBUM C ypaBHeHUMeM (5.05):

N(Z) =1-0,05763323346 * ((1,330274429 * 0,6869736574 ~ 5) -
- (1,821255978 * 0,6869736574 ~ 4) + (1,781477937 * 0,6869736574 ~ 3) -
- (0,356563782 = 0,6869736574 ~ 2) + (0,31938153 * 0,6869736574))

=1-0,05763323346 * ((1,330274429 * 0,1530031) -
- (1,821255978 * 0,2227205) + (1,781477937 * 0,3242054) -

- (0,356563782 * 0,4719328) + (0,31938153 * 0,6869736))

=1 - 0,05763323346 * (0,2035361115 - 0,405631042 +

+0,5775647672 - 0,168274144 + 0,2194066794)

=1 - 0,05763323346 * 0,4266023721

=1 -0,02458647411

= 0,9754135259

TakuM obOpasomMm, Korjga lieHa noptoens parHa 100, ueHa
ucnojyinenmusa 100, z»moJsg roma, oOCTaBIladcd OO MCTEUEHUS



CpokKa MCIOJIHEHMS, cocraBnder 0,25, ©Oespuckorasa

CcTaBKa paBHa 6%, a BOJIATUIIBHOCTb noprdesnsa
785,3069464%, @mesibTa HaWero TIUIOTETUUECKOI'O KOJIJI-
OIILIMOHA paBHa 0,9754135259. CymMMa BECOB

T€OMETPUUECKOTO OINTUMAJILHOTO TIOopT@esiss, COCTOSIETO
3 Toxico, Incubeast wm LA Garb, HanigeHHas mu3
YyPaBHEHUS (8.05), cocTaBJIgeT 1,9185357. TaxkmM
obpas3oM, TI[pMHMMAasd BO BHMMaHMe ypaBHeHue (8.00),
IPpM CTPaxoBaHUM HOPTOesIa MH MOXeEM IepepasMellaThb o

50,84156244% (0,9754135359/ /1,9185357) . Bo
CKOJIbKO ODOXOOMTCS CTpaxoBaHMe? Bce 3aBUCUT OT
BOJIATUJILHOCTU B TeueHMe Ccpoka IeMCTBUS

CMOIEeJIMPOBAaHHOT'O OIUMOHa. HamnpuMmep, eciam 3a BpeMd
OEeVICTBUS CMOINEJIMPOBAHHOI'O OILUMOHA ©OaJjlaHC Ha cuUere

He koJiebjyieTrcd (BOJIATUMIILHOCTDb paBHa 0), lleHa
CMOIEJIMPOBAHHOTO OILMOHA, T.E. CTOMMOCTD
CTpaxoBaHUA, paBHa HYJIO . B STOM 3aKJIouaeTcsd

OoJipumoe IpeuMyumeCcTBO CTpaxOBaHMUA noproesa 1o
CPaBHEHMI C PeaJjibHOM MOKYIKOM MNYT—-ONUMOHa (ecyu
STOT MNIYT—OMNLUMOH IO HNOPTYEesio CylleCTBYyeT) . Ml I1JaTUM
TEOPETUUECKYIO LeHy ONLMOHA, UCXOOs 13 TOU
BOJIATUJIBHOCTY, KOTOPOWM peaJIbHO IIOIOBEPXEeH HopTdesib,
a He TOUI, KOoTOopad CcyumecTBOBajJyla Ha  PBHKE IO
OTKPEITMA I[IO3MLUMM, KakK ObBaeT I[OIpU I[IOKYIKe IIyT-
ONUMOHa. KpomMe TOro, pealjibHad IIOKYyIKa [IYyT-OILMOHAa
(omaTe Xe, eCcJaM IIyT-OILUMOH II0 HalleMy [IopTdesio
CylleCTBY€ET) BJIedeT 3a cobOoM pacxolrel, CBA3aHHBE CO
ClpenmoM IOKYyIKM/mpomaxu. I[Py MOOeJIMPOBAHMM OILIMOHA
TAaKMX PacxoIoB HE BO3HUKAET.

Heob6xonouMsie 3asior'OBHIE cpencTea

Mel BMIOenm, dYTO HOpM OOOABJIEHUM PBIHOYHOM CUCTEMEL
noprdesip  yJjydluaeTcHd, ecam KO>9pdMUMEeHT JIMHEMHOM
KOppenaumnumM M3MEeHEeHUM IOHEBHOT'O 6OajlaHCa MexIy 5BTOou
PEIHOUHOM CMCTEMOM U IOPYI'OM PBIHOYHOM CUCTEMOM B
noprdoesie MeHble +1, [IOCKOJIbKY B DTOM CJydyae
[IOBHIIAETCA CpelHee TITeoMeTpuueckoe IOHeBHEIX HPR.
TakuM o00pa30oM, JIOTMYHO MCIOJB30BATb KaK MOXHO
©oJiblle PEHOUHEIX CHUCTEeM. ECTeCTBEHHO, Ha KakKOM-TO
sTane  MOXeT BOB3HUMKHYTH HpobjieMa C  3aJIOT'OBBIMU
cpencTeaMu. [Tpobiema, CBS3aHHada C HEXBATKOM



3aJIOTTOBEIX CpeacCTs, MOXeT BO3HUMKHYTBH IOTJaxe B TOM
CJlydae, €CJIM BEI UNCIIOJIBE3yeTe TOJIBKO OIOHY PBEHOYHYIO

cucreMy. Kak npaswmio, oOIOTuMaJIbHOe poJujaposoe f
MEHbIIe I[IePBOHAUYAJIBHEIX 3aJIOTOBHIX TpeOOBaHUM  IOJI4
IaHHOT'O  PBIHKA. Ecim xe gonsg f£ oueHb  BHICOKA
(HeBaXHO, WMCIOJIb3yeTe BB CTpaATEIMi CTATUUECKOTI'O
NI OVMHaAMUUECKOI'O OPOOHOTO f), BEI MoOXxeTe
CTOJIKHYTbCH C TpeboBaHUEM IIOBHECEHUSA 3aJjora
(margin call), B TOPOTMBHOM CJydae NO3uLMA OynoeT
[IPUHYOUTEJIBEHO 3aKpPLITA . Ecnm BEI MCIIOJIb3yeTe
noproesb PEIHOUHEIX cucremM, TpeboBaHMe

IOOIIOJIHUTEJIbHOTO BHECEHMd 3ajiora CTaHOBUTCSH  ele
OoJjiee BEPOATHBEIM. B HeOT'paHMUEeHHOM nopTohese cyMMma
BECOB UYacCTO 3HAUUTEJIbHO  OoJble 1. Korma  BH
MCIIOJIb3yeTe TOJIbKO OIHY PHHOUHYK CHMCTEMY, BeC ne-
baxTO pPareH enuHULE. EcamM CcyMMa BECOB PBIHOUYHEIX
CuCTeEM PaBHa, HaIpuMep, TpPeM, TOoI'da BEPOATHOCTHb
TpeOOBaHMSA BHECEHMS 3ajior'a B TpM pasa BhHIIe, YeM B
Cjlydae TOPITOBJM TOJIBKO Ha OIOHOM pPeHKEe. ONTMMAaJlbHBU
noprdesip clyenyeTrT Cco3maBaTbh C  YUYETOM MUHMMAJIBHO
HeOOXOOMMEIX  3aJIOTOBEIX CPEeOCTB IOJIS  KOMIIOHEHTOB
noprbesisa. 3TO OOCTATOYHO JIE'KO CHOeJlaTh: Hano
onpenesiMTh, KaKyln »OoJio f BEH MOXeTe MCIOJIb30BATh B
KauyecTBe BepxXHer rpaHuiel U; ee MOXHO HauTu C
noMomein ypaBHeHUsa (8.08):
(8.08) U =ifi$/((i_margini$)*N),
i=1 i=1

roe U = BepxHaI4d TIpaHula JgpodtHoro £, npwu

KOTOPOM MOXHO TOpPIOBaTh OITMMAJIbHEIM I[IOPTOesIeM

tes prckKa [IOJIyUYEHUA TpebOoBaHUA IOBHECEHUA

3aJora;

fS= onTtmMmanbHOe  pmoJuiapoBoe f OJg PHIHOUHOM
CUCTEMHEl 1;

margin $ = TI[epBOHAYAJILHBEM 3ajior IJiS PBHOUHOM
CUCTEMHl 1;

N = ofumee UMCJIO PBEHOUHEIX CHCTEM B HopTdese.

Eciam U 6GoJgblle eOMHMULEB, TO HIpupaBHAWTe U K eOuHULE.
Hanmpumep, y HaCc ecCcTb HnoprTdesib M3 TpeX PBIHOWHEBIX
CUCTEeM CO CJenOynlyMM OINTUMAJIbHEIMM IOOJIJIaPOBEIMM [ M
[IepBOHAaYAJIbHEIMIA MM HVIMAaJIb HEIMMU 3aJI0T'OBEIMU
TpeboBaHUAMU (npuMeyaHme: f£S$ AaBJISOTCS ONTYMAJIbHBIMM
IIOJLIIaP O BEIMU f IJisd KaXIom PBEIHOUHOM CHCTEMEL



noprdesid, OHM IPEOCTAaBJAKT Ccoboy onTMMalibHele f
PBIHOUHEIX CUCTEM, »IOeJIEHHEIE Ha COOTBETCTBYWIME BecCa
B noptroese) :

PriHOUHAa A £$ [lepBOHAUYAaJIbHE

cucTeMma I 3aJiorT

A $2500 $2000

B $2000 $2000

C $3000 $2000

CyMMEI $7500 $6000

B coorBeTrcTBMM C ypaBHeHumeM (8.08) MBI BO3bBMEM
cymmy Bcex f£$ (7500 monyapoB) ¥ palmesiMM  ee  Ha
CyMMY TII€pPBOHAUYaJIbHBEIX 3aJIOTOBEIX TpeboBaHum (6000

IOJIJIAPOB) , YMHOXEHHYI Ha UMCJIO PHHKOB N:
U = $7500 / ($6000 * 3) =7500/18000 =0,4167

TaxuMm obpazoM, npojyda f He @pospkHa nperbmaTb 41,67%
(ecnu MBI IpUMEeHSEM CTpaTeTrmnio OMHaAMUUECKOT'O
OPOBOHOTO f), T. e. cjenyer IPOM3BOOUTH
epepasMelleHme, KOoT'a OTHOIEHMEe aKTMBHOTO OajiaHca
K obumemy OaJjaHcy OoJibiie miam paBHO 0,4167.

Eciam BH BCe-TaKM IIPUMEHSETE CTPpaTeIrmin CTATUUECKOTO
npobHoro f (HecMOTpsa Ha BCe €e HemoCTaTKu), ToTrza
MakKCHUMaJIbHOE 3BHAUEHMEe MCIOJIb3YyEeMOM OOJIM  OOJIKHO
oelTe parHO 0,4167. Taxkoy ©Domxon CMeCTMT Bac IO
reoMeTpuueckoy s50bexkTUMBHOM T'paHULle HnopTdesien C
HEOTPAHMUEHHOM CYMMOM BECOB BJIEBO OT OITUMMAJIBHOTO
noproesigi, HO BEH OyIoeTe HACTOJBKO OJM3KO K HeEMY,
HAaCKOJIbKO TOJBKO BOBMOXHO, UYTOOH HE CTOJIKHYThCS
npm 2SToM C TpeboBaHMEM JOBHeCeHmus 3ajora. HIu4a
npmMepa paccMorpuM cueT B 100 000 gpmosnmapos. Eciu
nona f parHa 0,4167, TO IOJIS KaXIOWM PBHHOYHOU
CUCTEMEl TIOJIYYMM :

PLIHOUHAa4A £s /0,4167=Hosoe
cucremMma n
A $2500 S6000

B $2000 $4800



C $3000 $7200

[Ipm cuere B 100 000 mommapomB Mel OymeM TOpIOBaTb 16
KOHTpAaKTaMy PHHOYHOM cuctemel A (100 000/6000), 20
KOHTpaKTaMM pPeIHOUHOM cucTemel B (100 000/4800) m 13

KOHTpaKTaMM PHHOUHOM cucTtemMel C (100 000/7200).
llToropoe TpeboOBaHME K 3aJIoTy OJid TaKOoT'O HopTohesida
PaBHO:

16 * $2000 = $32 000 20 * 2000 = 40 000 13 * 2000
= 26 000

[lepBOoHauanbHOe TpeboBaHme 3ajiora $98 000

OTMeThbTe, YTO C OOoMOuIbl GopMyJsiel (8.08) BB NOJIydMUTE
MaKCMMaJIbHO JOONYyCTUMMYK z»oJiro f (6e3 pmucka cpasy xe
CTOJIKHYThbCS C TpeOOBaHMEM IOBHECEHMS 3ajiora), IIpu
5TOM OTHOIEHMS  PHHOUHEIX CUCTEeM OPpyr K JIPYyTYy
ocTaHyTCcsa 6e3 wusMeHeHulM. CJeloBaTeJIbHO, YpPaBHeHUE
(8.08) 3amaerT pasbaBJIEHHEM HeOT'PaHMUYEHHEN
ONITMMAaJIbHEIM MopThesib, B KOTOPOM OTCYTCTBYET PUCK
[IOJIy4YeHMda TpebOOoBaHMA IOOBHECEHMA 3ajiora. 3aMeTsTe,
ecJM TOoproBaThk Ha OCHOBe cCcTpaTeruum npobHoro I,
3HAUeHMe, I[OoJIydeHHOe u3 ypabBHeHusa (8.08), gaBusgercsa

MaKCHMaJlbHOM noJjien f, KOTOPYIO BEL MOXeTe
MCIIOJIb30BaThL (0e3 pmuckKa Ccpal3ly Xe CTOJKHYTbCHA C
TpeOOBaHMEM IIOBHECEHMA 3ajiora). BepHeMca K Hauwemy

cuery B 100 000 g»mommapor. IlpennojioxuM, KOT'Oa BH
OTKpPEIM cueT, Ha HeM Ovpwio 70 000 gmommapos. Haree,
13 »TUx nepsoHadvaJsibHEIX /0 000 @mossiapoB BB OTBEJM
58 330 momyapoB OO  HEAKTUBHBIM  CUET. TaxuM
obpasoM, BH HaudvajiM TOPTOBJI C OTHOUWEHUS Mexny
HEAKTMBHEIM M aAKTUBHEIM OajlaHCOM NPUOIU3UTEJIbHO 83 K
17 w npajee TOpProBaJiM AaAKTUBHOM UYaCTb IMIPU I[IOJIHBIX
3HAUeHUSax onTmuMasibHOTO f. Temnepb, KOT'Ia CUeT paBeH

100 000 g»mommapor, a HeakTUMBHEM Oajlanc — 58 330
noJiapam, AKTURBRHEIM cuerT cocTaBJigdeT 41 670
IOJIJIAPOB, T.E. 0,4167 oT obmero OaJjiaHca.
[IolyyeHHOe  BHaueHMre  3BaldaeT MaKCUMaJIbHYKD  IJOJIO,
KOTOPYID BBl  MOXeTe MCIIOJIbL30BAThH (MakcuMaJibHOE

OTHOIIEHME aKTUMBHOI'O OajlaHCa K obmemy ©OajiaHcy), bes
pUCKa CTOJIKHYTbCHA C TpebOOoBaHMEM IOBHECEHMUS 3ajiora.



BcrnoMHMTE, dYTO BEH TOopryeTe nojuHemM f, T.e. 16
KOHTpakTaMM PHIHOUYHOM cucTemel A (41 670/2500), 20
KOHTpPAaKTaMM PBIHOUHOM cucTeMmel B (41 670/2000) m 13
KOHTpaKTaMy pPeHOUYHOM cucTtemer C (41 670/3000).
lltTororoe TpeboBaHMe 3ajiora nOjud TakKoro HopToesda
COCTAaBJIAET :

16 * $2000 = $32 000 20 * 2000 = 40 000 13 * 2000
= 26000 IlepBoHauasibHOe TpeboBaHMe 3ajora $98 000

Kak MBI yXe  3Haem (cMm. TJary 2), nobaBJjieHUue
PBIHOUHEIX CUCTEM YyBEeJMUMBAET CpelHee I'eOMeTpuUecKoe
o noproesiro B LejioM. OODHAKO BO3HMKAET NpobJieMa:

Kaxzmasa CcJenymilas PeHOYHAaa  CHUMCcTeMa BHOCUT  BCe
MEHBIIMM M MEHbUIMM BKJIAL B CPeOHee I'eOMeTpUuUecKoe U
BCce OoJiblle yXyniaeT eIro, IHOHMXas 20PeKTUMBHOCTL W3-
3a OOHOBPEMEHHEIX, a He [IOCJIEOOBATEJIbHEIX
pel3yJbTaToOB. I[lOBATOMYy He CJedyeT TOPIOBATH CJIMIIKOM
OOJIbIIMM  UMCJIOM  PBIHOYHBIX CUCTEM. Bomnee TOTO,
peasbHOEe [IPUMEHEHME TEeoOpeTUUECKHA OIITMMAaJIb HEIX
noprodesiem OCJIOXHAETCH WM3—-3a 3aJIOTOBEX TpebOOBaHUN.
IpyrMmM CJIOBaMM, BaM Jiydlle TOPIOBATh 3 PBEHOYHBEMU
cucTeMaMu IOpM  [OOJIHOM  onTumMmanbHoM £, uyem 300
PBIHOUHEIMIM  CHMCTEMaMM [OPM 3HAUYUUTEJIbBHO  I[TOHMXEHHBIX
YPOBHAX, CoOrJlacHO YypaBHeHuio (8.08). Ckopee BceToO
BEl IIpMUIOeTe K  BHEBOLY, UTo ONITMMAJILHOE  UMCJIO
PBIHOUHEIX CUCTEM OJIS TOPIOBJM IOOJDKHO OBITH HEBEJIMKO.
OcoBbeHHO BTO0 0O6CTOATEeJIBCTBO BaAXHO, KoOoI'ma Y Bac
MHOT'O OpLEPOB K VCIIOJIHE HUIO 17 yBeJIMYMBaeTCHd

BEPOSTHOCTL  OmMOOK. Ecam  omHa MM  HECKOJIbBKO
PEIHOUHEIX CHUCTEeM B HopTbese MMeKnT OITMMAaJIbHBIE Beca
OoJiblle eOVHULIHL, MOXET BOBHUKHYTH elle oInHa
npobyemMa. PaccMoTpuM PEIHOUHYIO cucTeMy C
ONTUMAaJIbHEIM £=0,8 u HaMOOJIbLUUM [IPOUTPHIIEM,
cocraBagoumM 4000 pmosmapor. g 53TOM  PEHHOYHOM
cuctemer £$ = 5000 pmosyapor. J[aBamTe MHOPennoJIOXVM,

UTO OINTMMAJIbHEM BeC OAaHHOI'O KOMIIOHEHTAa B HopTdesie
paBen 1,25, mnosToMy BE OymeTe TOpProBaTh OIOHOM
eIVMHMIIEM  KOMIIOHEHTAa  Ha  KaxXIee 4000 IOJIJIapOB
($5000/1,25) 6HajmaHca cuera. Kak TOJbBKO KOMIIOHEHT
CTOJIKHETCS C HAMOOJIbIIMM [IPOUIPHIIEM, BEChb AKTUBHBMU
OajlaHC Ha cuyeTe OyneT OOHYJIEH, eCJu npubblJier B



OPYITMX PBHOUYHEIX CHUCTEMaxX He XBaTUT OJId COXPaHeHUHA
aKTUMBHOTO OajlaHca. PaccMmoTpeHHasa npobJsieMa HaumboJiee
axKTyaJibHa IJigd CUCTEeM, KOTOPHE PpPeIKO TI'eHEePpUPYyoT
coejyikm. Eciam OBl y Hac ObBUIM OBE PBIHOUHBIE CUCTEMEL C
OTpHULIATEJIbHOM KoppeJssaumnen 171 [IOJIOXUTEJIb HEIM
OXMIOaHUueEM, HeOOXOIOMMO OBLIIO OBI OTKPEIBATH
OEeCKOHEUHOEe KOJIMUECTBO KOHTPAKTOB Ha peHKe. Korma
OIOVMH M3 KOMIIOHEHTOB [NIPOUI'PHBAET, OPYI'OM BHEMUI'PHBAET
PaBHYy MM  OOJIBIIYID CYMMY . TakuMm  oOpasoM, MEI
nojiydyaeM IOpubObBJIE B KaxIoy mUIpe, OIHAKO TOJbBKO B
TOM CJlydae, KOI'Ja PBEHOYHBE CHUCTEMBl BeOyT UIPY
OOHOBPEMEHHO. PaccMmaTpuBaeMasd xe TOPI'OBJIA
aHaJOIT'MUHa TIUIOTETUUECKONM CUTyaluu, KoI'ga OIMH U3
KOMIIOHEHTOB B MI'PE He aKTMBEH, HO MCIOJIb3yeTCHd
Opyrad pPelHOYUHas CcucTeMa ¢ OEeCKOHEUHBIM  UMCJIOM
KOHTPAKTOB. I[IpOUTPHII MOXET OBThH KAaTaCTPOOMUEeCKUM.
[I[poByieMy MOXHO PEUMTH CJledyllyM oOOpasOoM: pasnesiuTe
eIVHMIY Ha HaubOoJblIMM BeC KOMIIOHEHTAa I[nopToesnsa u
VCIIOJIb3YUTE IIOJIydEHHOE 3HAUEeHMEe B KaueCTBE BEPXHEU
TPaHMIE AaKTMBHOI'O 0OajlaHCa, e€eCJM OHO MeHblle, UYeM
3HaueHue, HaluleHHoe wu3 ypaBHeHus (8.08). B Takowm
Ccllydyae, €ecJIM B OyOylleM I[NIPOM30OMIOET MNIPOUIPHII TOM Xe
BEJIMUMHBEL, UYTO W HauOOJbWMM OPOUTPHII (Ha OCHOBE
KOTOPOI'O paccumTaHo f), MBI He NOTepsaeM BCEe OEeHbIU.

Hanpumep, HamuOoJNIbWMM  BeC  KOMIIOHEHTa B  HalleM
noprdese COCTaBJISET 1,25. Ecnam 3HAUEeHMue nus
ypaBHeHua (8.08) ©6ymer ©Oojmpme 1 / 1,25 = 0,8,
crenyerT MCIIOJIB30BATH 0,8 B KauecTRBe BEPXHEN
TPaHULIE IJ1d IOJIN AKTUMBHOTO ©aJjiaHca. Ecau

IepBOHAUYaJibHAg OOJIS aKTUMBHOTO OajilaHca HeboJbluad,
BHILEOIMCAaHHad IpobjeMa MOXeT ¥ He BO3HUKHYTH,
OODHaAKO ©OoJjiee arpeCCMBHOMY Tpeuniepy cCjenyeT Bcerna
[IPMHVMATL €€ BO BHMMAaHMEe. AJIbTEPHATMBHOE pPelUeHMe
COCTOUT B BBEIEHUM IOIOJIHMUTEJIbHEIX OTPAHUMYEHUNM B
MaTpulle nopTrdesid (HanpuMep, OJd KaxXIoM PBEHOYHOU

CUCTEMBI MOXHO OTPAaHUUUTD MaKCHUMaJlbHbIe BecCa
eOVHUILIENM ¥ BBECTM HOONOJIHUTEJIbHEIE OTPAaHUYEHUS 10
3aJIOTOBBIM cpencTBaM) . [Tono6HbIE IOTIOJIHUTEJIb HEE
OTpPaHMUEeHUS JIMHEVHOT O NPOoTPaMMUPOBAHUS MOTYT
IOMOUYL AT'PECCUBHOMY TpeMmepy. HO PEeluTb Takyio
MaTpPHULLY OoymeT IOCTATOUYHO CJIOXHO . s

SaVMHTEepEeCOBaAHHBEIX yyTaTrejyen JeJIalo CCBUJIRY Ha



Unnnpecca.

Poraumsi pPHHKOB

[lpodeccroHasIbHEIE TPEeNOEPH], Kak npaBuJio,
OTCJIEXMBAKT OOJIbIIOE KOJMUYECTBO PHHKOB, BHOMpPad Te,
KOTOPEIE, I10 MX MHEHMIO, HABJISITCH B HACTOAWMM MOMEHT
HauboJiee MNOOXOOAWMMM IJIS -OAaHHBIX CUCTeM. Hanpumep,
HEKOTOPBIE TpPEeMIephl OTCJEXMBAKT BOJIATUJIBHOCTL IIO
BCeM OQbIOUEPCHBEIM pPBIHKAM M TOPIYIT TOJIBKO Ha Tex,
TOoe BOJIATUIIBHOCTBL I[IPEBHIUIAET HEKOTOPpOEe 3BHAUeHUe.
lHOTmDa MMeeT CMBICJI TOPT'OBATb Ha HECKOJBbKMX PHHKAaX,
MHOT'Ia BOOOUE INPEKPaTUTh TOPIOBJIO. PHEHHKM TOCTOSAHHO
M3MEHAKNTCHA, 4YTO CO3JaeT OOINOJIHUTEJIbHEIE NIPOOJIEMEL
oJid TOPTOEJIbHEIX MeHemxepoB. KakuMm o00pasoM MOXHO
pearmpoBaTh Ha BTU M3MEeHEeHUd, COXpaHAas4d Ball
noprodesib OINTVMMAJIb HEIM ? OrBeT, Ha caMoOM neJje,
IOOBOJIBHO [IPOCT: KaXIObI ras, Kornma PBIHOK
nobaejigeTcd B IIOpTOesb WM yOajdeTcd W3 HeTro,
HeOoOXOOMMO PaCCUMTEIBATDH HOBBIU HeOT'PaHMUYEHHBIN
reoMeTpuYeCKUN ONTVMAaJIbHBEIM noproesis (aniropuT™M
pacueTa IokKaszaH B 5ToM 1Jaee). Takxe HeoOXOIOUMMO
IPMHVIMATBL BO BHMMAaHMEe JIOOBIE WM3MEHEHMS pPa3MepOoB
CyWEeCTBYKRIMX IIO3UMUMY M YUMTEIBATHL HOBBE IOOABJIEHHEE

UM  yIOaJIeHHBIE PBIHOYHEIE CUCTEMHE. Takum obpa3oM,
crylenyerT MCIIOJIb30BATh noprodesis, B KOTOPOM
KOMIIOHEHTEl IIOCTOSHHO MeHSoTCa. [Heslblo NopTOesIbHOTO
MeHeIxepa B 5TOM cilyyae OymeT co3maHue
HEOTPAaHMUEHHOT'O TeOMEeETPUUECKOT'O ONITUMAJILHOT O
noproesnda " IonImepxKa [IOCTOSHHOM BEJIMUMHEI
HEaAKTUBHOTO 0OajlaHca. JVIMEeHHO TakKoM TI[omxon Oymer
ONTMMAJIbHEIM B  ACUMMIITOTMUYECKOM CMBICJIe. Ecam BH

UCIIOJIb3yeTe IMNOINOOHYK TEeXHUKY, MOXET BOBHUMKHYTH ele
omHa InpobisieMa. Bo3pMeM IOBa BEICOKO KOPPEJIUPOBAHHEIX
PBIHKA, HalpuMep 30JI0TO u cepebpo. Tenepsb
npencraebTe, UTO Balla CHUCTEeMa TOopryeT TakK penko,
UTO CHOEJIOK Ha OBYX PEHHKAX B OIMH UM TOT Xe& IeHb He
[IPOUCXOONT . Kornoa BEIL oynmeTe onpenesyiaThb
KOBOOULMEHTE KOPPENALMM IOHEBHBIX M3MeHeHuM OajlaHca,
MOXET O0KasaTbCHd, UYTO KOBQOULUMEHT KOpPpeJdaLuuM Mexny
30JI0OTOM WU cepebpoM OIM30K K HyJw. OIOHAKO eCciiM B
Ooyoyuem Bel OynmeTe TOopIroBaTh Ha O000OMX  PEHHKAaX



OOHOBPEMEHHO, OHMU, CKOpee BCero, OyoyT UMETb
BEICOKYIO  IIOJIOXMTEJIBHYID  KOPPEeJISALMIO. g peumeHusd
BHINIEONMCAHHOM NpoBOJIEMEL crenyer KOPPEKTUPOBATH
KO QPULIMEHTH Koppendaumnm, npryeM Ux cyenyerT
M3MEHATHL B OOJIbBIIYID, & HEe MEHbIYK CTOPOHY HonycTuM,
BEI [IOJIY UUJIN KOBQOUUMEHT KOoppendaumum MEXITY
obyMraumaMmM ¥ COeBbBIMM ©OobamMyM, PaBHBIM HYJK, HO
UyBCTBYyETE, UYTO OH »OOJIKeH OBTh HMWXe (HaopuMep -
0,25). He cyenyer YMEHbBIATH KO2OPULIMEH TE
Koppendaumny, TaK Kak 0oJiee HUBKME 3BHAUEeHUS IIPUBOLOAT
K yBEJMUEHMIO pasMepa nosmuum. OOHMM CJIOBOM, €CJU
yx oumbaTbcd B @ KO30OMLUMeHTaxX Koppejadumm, TO B
OoJiplWlyl0 CTOPOHY Ommbka, CBA3aHHaAd C YyBeJIMUEeHMEM
KOBQOULUMEHTOB KOppendumy, CMeCTUT IOpTPesib BJIEBO
oT nmKa kpuBom f, B TO BpeMd KaK YMEHbIIEHUE
CMECTUT €TI0 BIpPaBO. HekKOTOpHE TpeuOepsl B CBOUX
PBIHOUHEIX CHCTEeMax MCIOJb3YylT OuIbTPH, OJjaromapd
KOTOPEIM B OINPEeIeJIEHHEIM MOMEHT CHOEJIKM COBEepHaknTCcd
TOJILKO Ha OOHOM peHKe. Ecim ouneTp padboTaeT u
[IOHVXXAET MNPOUTIPHII Ha OCHOBE OIOHOWM eIMHMLE, Torma f
(onTMMaJsIibHOE IJI1S OTOMIIBTPOBAHHEBEIX CIOEJIOK) IOJI9 BCEeM
cepumu CIOeJIoK OO OouiabTpoBaHua OymeT Beme (a £S5
Hxe) . Ecam Tpemaep MCHOOJb3yeT OINTuMMalibHoe I,
[IOJIYyUEeHHOEe 1o HeOTOUIJIb TPOBaHHBIM coeJjikam, Jid
OTOUIIBTPOBAHHEIX CIEJIOK, OH OKaxXeTcd Ha YPOBHEe
OPOBOHOTO f 1o OTOMIIE TPOBAHHEIM cepusaM ",
cJlenoBaTeJIbHO, HEe CMOXET IIOJIYUMTh I'€OMeTPpUuUeCKUM
ONTMMAJIbHEI  [IOPTOEsIb. C OpyrOoM CTOPOHEH, ecJiu
Tpennep IOpUMMeHSeT OolTMMaJibHoe f mo oTOMIIb TPOBAHHEIM
cepusaM, OH MOXET [MOJIYUMTh TeoOMeTPUUYEeCKUM
ONTUMAJIbHEIM [HOPTPEeJsIb, HO CTOJKHYTBCHA C OpoOJjieMomn
OOJIbUMX [IPOUIPHIIEN NPU OITMMaJibHOM f.

C TOUKM 3peHMusda YIPaBJIeHMS KaluTaJiIOM OQUIIBTPE HE
Bcerga 2S0PEKTMBHH. OuyIETPE paboTarnT (yMEeHBIIAnT
IPOUTPRII Ha OCHOBE OIOHOM €E€IOMHMUIIEI) TOJIBKO I[IOTOMY,
YTO OHM [O3BOJISIT Tpeugepy HaxoOMTBECS HAa YPOBHE
OPOOHOI'O OHNTUMAJIBHOI'O f.

MOXHO yTBEPXIaThb, UYTO QUIBLTPE JAKT IPEMMyUEeCTBO,
ecau oTBeT u3 O(OyHOAMEHTAJIbHOTO YPaBHEHUMA TOPIOBJIMU
o OTOMIIE TPOBAHHBIM coeJyikam C MCIIOJIb30BaHUEM
onrTmMaJsibHoTO £, [IOJIYdJEeHHOT'O IO BCEeM CIeJikauM,
OoJIpllle BHAUYEHMSA, I[IOJIYUEHHOT'O IO BCEeM CcIOeJikaM C



MCIIOJIb30BaHMEM TOI'O Xe& OINTMMAaJIbHOTO f; [nOpm 3TOoM
crlenyeT MMETb B BUIOY, UYTO OTOUIILTPOBAHHEIX CHOEJIOK
MeHblle (N MeHblle), 4YeM HeOTQUIIbTPOBAHHEIX .

Pe3sioMe

Toproeiid OUKCHMPOBAHHOM IHOOJIEM CcuUeTa OaeT HaMOOJbIIYI
oTmauy B ACUIMIITOTUUYE CKOM CMEICJIE, T.E.
MaKCUMMBMPYET OTHOUEHMEe I[IOTEHUMAJIbHOM IIpUOBIIM K
[IOTeHLMaJlbHOMY  yOEHTKY Korma  M3BECTHO  3HAaUYeHUe

OINTVMAJILHOTI'O f, MOXHO npeobpasz3oBaTh IHEBHEBIE
usMeHeHusa 0OajJlaHca Ha OCHOBe OIOHoOuM enmHmie B HPR,
onpenesyinThb apupMeTrdecKoe cpernHee HPR 1k

CTaHIOaApPTHOE OTKJIOHeHMe 1noJjiyueHHEx HPR, a Takxe
paccumTarshb KOBOOULIMEHTEL KOPppeJiaumumn HPR  mMexny
JIIOOBEIMM IOBYMSA PBEHOUWHBIMM CHCTeMaMM. Jlajiee Mbl OOJIKHEL

MCIIOJIL30BATH DTU rnapame Tpe i onpenesyieHud
ONTUMMAJIbLHEIX BECOB OINTUMAJIBHOTO TNOopTdesisd (korma
MCIOJNIb3yeTCcda peYar (leverage), BeC M KOJIMUECTBO HeEe
OODHO M TO Xe). 3areM 3HadeHusa [ cienyeT pas3neiivTh

Ha COOTBETCTByKIME BecCa. B pesylbTaTe, MB IIOJIydaeM
HOBBIE 3HadveHusa I, KOTOPEIE IIO3BOJISIT OOOUTHCH
HauboJpuwero IeOMETPUUECKOTO pocTa, MOPMHMMAd BO
BHMMaHMEe BeCa U B3aMMHBE KOPPEeJIALUMM  PBIHOYHEIX
cucTeM. HambOOoJNbmMM I'€OMETPUUECKUM POCT IOOCTUIAETCHd
rnpm MCIIOJIb30BaHUMA BECOB, cyMMa KOTOPHIX He
OTpaHuUYeHa, IpryueM Pa3HOCTH CpenmHeTro
apubtmMeTmueckoro HPR m craHmapTHOTO OTkJOHeHMa HPR,
BO3BEIEHHOI'O B KBaIpaT, OOJKHaA OBThL paBHA eOUHUIE
[YparHeHMe (7.06B)]. BmMecTO «pazbaBJeHMI» (KOTOpoOE
COBMUI'aeT HaAC BJIEBO Ha HEOT'PAHUUEHHOU 30OeKTUBHOM
TpaHule), KakKk B CJydae CcTpaTeruMmM CTaTUdeCcKOIo
OPpOOHOTO f, MOXHO MCIIOJNIB30BAThH IIOPTOQEJIb IIPM I[IOJIHOM
f, Bameym—-CcTBySd TOJIBKO YacCTb CPeICTB cCcUyeTa. TaKou
METOI HaB3BBAETCA CTpaTeruMer AMHAMUUIECKOI'O APOOHOIO
f. OcTaBmwascd 4YacTb CpelcTB (HEakTUMBHBEIM OaJjilaHC) B

TOPI'OBJIE He MCIIOJIb3YyEeTCH. Tak KakK TOPT'OBJIA
AKTMBHOM UYaCThI MNIPOMCXOOMT HA OINTMMAJIbHEIX YPOBHAX
f, AKTMBHBINM ©aJjiaHC MOXET IOBOJIBHO CUJIBHO

kojiebaTreCcda. B pesyabTaTe, IIPM HEKOTOPOM 3HAUYEHUU
BajlaHca WM B HEKOTOPBIM MOMEHT BPEMEHN, BEL,
BEPOATHO, 3aXOTUTE (BOBMOXHO, [IPOCTO roxn



BO3IOEMCTBMEM DSMOLMI) [IepepasMeCTUTb CpencTiBa Mexny
AKTMBHOM ¥ HEAKTMBHOM dYacTaMM. Mel paccMOTpesun
yeTHpe MeToIa I[Iepepa3MelleHusa, XOTsS, KOHEeYHO Xe,
MOTYT MCIHOJIb30BATHCA M JpyI'Me MeTOIb, BO3MOXHO,
OoJjiee nomxonmdume nOJjs Bac:

1. Tlojle3HOCTbL MHBECTOpPA.
2. ImaHMpOBaHME CLIEHAPUEB.
3. YcpenHeHUe.

4. CrpaxopaHue HnoptToesd.

UeTBEepPTHU MeTOom, CTpaxoBaHUE noprbessd, 1ZNNZ]
OVMHaAMMUECKOEe XeIXMPOBAHME, IIpUCYLl JIOOM CcTpaTelumn
OVMHaAMMUEeCKOTo JgpobHoro f, HO ero MOXHO Takxe
MCIIOJIb30BATh M KAK METOI lepepasMeleHUsd.

[Tpu TOPTOBJIE HEeOT'PaHMUEHHEIM TeoOMeTPpUUEe CKUM
OIITMMAJIb HEIM rnnoproesiem MOXHO CTOJIKHYThCH C
TpeboBaHMeM IOBHeCeHuda 3ajiora. IllomobHyn npobliemMy
MOXHO  PeluTh, 3alaB BEPpXHUM Ipenejyl OTHOUEHMS
MCIIOJIB3YEMOT'O AaKTMBHOI'O ©OajJlaHCa K obmeMy ©OaJlaHCy
cuerTa.

HeCKOJIEKO CJIOB O TOPTI'OBJIE aKLMUSIMU

MeTomsr, ONMVCaHHEIE B 5TON KHUTE, MOTYT
MCIIOJIB30BaATHCHA He TOJbKO (QbIOUEPCHEIMM Tpeunepamy,
HO U TpeuzepaMmu, paboTawnumMmMy Ha JHOOM pPHHKe. JJaxe
TEM, KTO TopryeT ToJgyOeMM  Quukamu, [IPMHLIIIEL,
PaCCMOTPEHHEIE B BTOM KHUTe, OyOyT BeCbMa IIOJIE3HH.
MeI 3HaeM, UyTO OJ1d noproesnd TOJIYyOBIX bue K
CylleCcTBYyeT ONTMMAaJIbHBIM  pblUar, KOT'Ja  OTHOUEeHME
[IOTEHLMAJIbHEIX BBMI'PHILIEN K [IOTEHUMAJIbHBEM IPOUIPHIIAM
MaKCMMaJIbHO, paBma, OIpM DSTOM I[aljeHmusa OajlaHca
MOTYT OBITE IIOBOJIBHO 3HAUMTEJIbHEIMY, IO TOMY
noprdesib HeobXOoOMMO pas3baBIAaThH, MCIIOJIb3Y S
CTpaTeruKn IOUMHAMUUYECKOTO nOpobHoro f. g Toro 4uTOOBL
MCIIOJIb30BaTb METOHBl, ONMCAHHEIE B DSTOM KHUIE, B
TOPI'OBJIE aKUMaMu, Mbel OyOeM CcuMTaThb, UYTO akKUudg



ABJIAETCHA brrouepcHOM PEIHOUHOM CUCTEeMON.
[lpennosioxmmMm, TeKylasd LIeHa Toxico paBHa 40
noJijiapaM. CienoBaTeJibHO, CTOMMOCTB 100 AKLUUN
Toxico cocTtaadgeTr 4000 gpmommapos. Jlor m3 100 axkumm
MOXHO CUMTAaTh 1 KOHTPAKTOM  PEHOUYHOM  CUCTEMEH
Toxico. Takum obpasoMm, eciam paboTaTb C HaJMUHBM
cyueToM, TO B YypaBHeHuu (8.08) craenyeT 3aMeHUTH
MepeMeHHyn 3ajior; $ Ha ueny 100 axkumm Toxico (B
HameMm chaydae 4000 pmosnapoB). Jajiee, MBI MOXEM
ONIPENesIMTb BEPXHI I'paHuuy nosm f. IIoMHMTEe, UTO MH
MOIeJMPYEeM CUTyallMio C peldaroM, HO Ha CcaMOM »Oejie He
3aHMMaeM M He CCyXaeM IOeHEeXHBEe CPpeIncTBa, I[I02TOMY B
JIOOBEIX  QopMyJiax, TrIe ecTb RFR (HanpmMmep, OTHOUEHUE

llapna), cruaenyeT wumcnojabp3o0oBate RFR = 0. Ecim B
ciaydae ¢ Tox1lCO MCHOJIB3YyeTCHdS MapXeBOM CUeT U
NepBOHAYAJIb HEIM 3aJI0T COCTaBJIAET 50%, TO B
ypaBHeHun  (8.08) szBajmor$s = $2000. TpaIMUMOHHO

yhopaeJjgpume QOHIaMM aKLUMM MCIIOJIb30BaJiM noprdesiv, B
KOTOPEIX CyMMa BEeCOB OI'paHMueHa enuHuuen. CocTasb
noprdesia BHOMpPAJICA TakKyM O0Opas30M, UYTOOB IIPM IOaHHOM
YPOBHE apudMeTMUEeCKON [IPUOBLIIN OVICIIEPCUA OvL1a
MUHVMaJIbHOM . I[loJlyuMBUIMMCS B pel3yJjbTaTe nopTodesb
3amapajicad BecaMM WM OOJIAMM TOPI'OBOI'O CcUeTa IJid
KaXxIoI'O0 KOMIIOHEHTa InopTdesda.

CHSaB OTpPaHNUYEeHUE 1o CyMMe BECOB " BEHIOPaB
TeOMeTPUUECKNM  OINTUMMAJIbHEIM HOopToesib, Mbl IIOJIy4YUM

ONTMMAaJIbHBEIM HOopTdesib C pelUaroM. 3Oecb Beca U
KOJIMYeCcTBa OTJINYAKTCHA. Pasnenmm ONnTMMaJIbHOE
KOJIMUECTBO i brHaHCHMPOBAHMUA OIHOU € OVIHULIBL

KaXxXIgor'O0 KOMIIOHEHTAa Ha e€eI'0 COOTBETCTBYKUMM BeC U
MOJIyUdMM OINTMMAJIBHBEIM pPbUAl OJId KaXIOT'O KOMIIOHEHTA
noproena. Teneprb pazbaBuM HOPTOeJIb, BKJIKOUMB B HETO
OEe3PMCKOBEIM aKTUB. MOxXHO pa30aBuUThb HOpTOesib IO
TOUKM, TI'IOe peUYaAr Kak ©Ob ucyesaeT, T.e. pHUAT
NpMMEeHSeTCS K aKTUMBHOM dYacTu HNopTdesid, HO aKTUBHEM
©ajlaHC THopTdessa B 2 IOEUCTBUTEJBHOCTU  MCIIOJbB3YyET
OEeCHpPOLIEHTHEE OEHBIM M3 HEaKTMBHOM dYacTu OaJiaHca.
TakuM o00Opa30oM MBI IIOJIyUMM HOPTOesib, B KOTOPOM
PETYIIUPYIOTCHA IIO3ULUM I[IPU WM3MeHeHuM 0OajiaHca cueTa,
UTO TIIO3BOJISET IIOJIYyUMTHb HAMOOJIbINMIM I'eOMEeTPpUUYeCKUN
pocT. IIpPenJyIOXEHHBM MEeTOI MAaKCUMU3MPYET OTHOUEHUE



[IOTEeHLUMAJIbHOTO TeOMeTPUUECKOT'O pocTa K
[IOTEHLUMAJIbHOMY [IPOUTPHILY u IOIIyCKaeT 3apaHee
M3BECTHHIM MaKCHUMaJIbHEIM OPOUTPBIL. [Jg yHOpaBJIeHUS
noprdesieM LEeHHBEIX OyMarl' OINMCAaHHBIM MeTOI HABJIAEeTCHd
HaujydurM. HawmboJsiee pachnpOCTPaHEHHEM B HacTodlee
BpeM4da MeTOI BEIBEOEHMA sbbekTUBHOM TPaHMLIEL B
OEeVICTBUTEJIbHOCTM HE II03BOJISET NOJYUUTb 2OPEeKTUBHYIO
TrpaHuly u, TeM 0oJiee, TeOMETPUUECKUNM OIITUMAJIbHEBIM
noproesib (reoMeTpUUECKUN Ol TVMAaJIb HBEIM noproesib
BCerja HaxomomUuTcsa Ha 500eKTMBHOM I'paHMUlle), KOTOPHBIM
MOXHO HaMTM TOJIBKO C IIOMOWBK omnTmuMaJZibHOTO f. Kpowme
TOT'O, TPpaOMLUMOHHBEN METOL [IO3BOJIAET [IOJIYUYMThH
noprdesib Ha OCHORE CTAaTUUECKOI'O f, a He
OMHaMudeckoro f, KOToOpoe B aACUMITOTMUECKOM CMEBICJE
NpennouTmuTelibHee.

SaknounTeNBEHENM KOMMEeHTapUn

B HacTodlee BpeMs MCCJIeDOBAaHUA, [IOOOOHEIE
M3JIOXEHHBIM B DTOM KHUIEe, [OIPEeOCTAaBJART OOJIbUON
MHTEepeC. C CcepenMHE 1950-x TOOOB [IOCTOSHHO
[IOABJISITCS HOBBIE KOHLUeNUMM. MHOTO 3aMedaTeJIibHBIX
ey, OCHOBAHHEIX Ha Momenu E — V, Opumjio K HaM U3
akKameMmMyeCcKoIo coofbumecTBa. Cpenu [Ipe nJIOXEHHEBIX
KOHLIENUMM eCThb, HalpuMmMep, MomeJjib E — S, ©IOe pUCK
n3MepsaeTcHd He OuCIiepcuen, a [IOJIy OVICIIEPCUEN .
[Ionyoucnepcus — D3TO IOUCIEPCUA HEKOTOPOI'O YPOBHSA

NPpUOBLIIM, KOTOPBIM MOXET

OBITE  OXMIOAEMOM IPUOBIIBIO, HYJIEBOV NPUOBIJIBID WU
JIIOOBIM IOPpYyI'MM OMKCHMPOBAHHEIM YpoOBHeM npubbmn. Korma
3aOaHHBM YPOBEHb NPpUOBLM PaBEH OXMIOAEMOM NPUOBIIU U

pacrnpenejyieHue npuoeLIen CUMME TPUUHO (bes
acuMMeTpun) , sddexTMBHaAS I'paHMla E — S coBnamaeT C
s5dbexkTMBHOM TpaHuuem E — V.

CylecTBYOT MOIEJIM IopToesier, MCIOJIb3YyK e BMECTO
OUCIEPCUM NPUOBIJIEN OPpyI'Me CHOCOOB BHPaXeHMS PUCKA,
a TaKxe boJsiee BEICOKUE MOMEHTEl pPacHpenejieHnd
[IPpMOBLIIEN . BoJsibmon MHTEepecC B 35TOM OTHOIIEHUN
NPEenCTAaBJISIT METOIL CTOXAaCTHUMUECKOI'O JOMMHUPOBAHMS,
KOTOPEIE YUMTHIBAIT BCE pPacHopenesieHusa NOpubeier u
MOTYT CUMTATbCS TIIpPeleJIbHBEIM CJIydaeM MHOT'OMEPHOTI'O
aHanm3a noptToensd, KoTrma YLCJIO VICIIOJIb 3y EeMBIX



MOMEHTOB CTpeEMUTCH K OEeCKOHEUHOCTHA . [TonoOHEIM
[IOOXOHd MOXeT OBETb OCOOEHHO IIOJIe3€eH B TOM CJjydae,
Kornma OMCIepcmda npuoBLIIEN OeCKOHeuHa 1NNz He
onpenesieHa.

/I CcHOBa TIOBTOPKCH — 4 He akKaIeMuMK — BTO HU
XBAaCTOBCTBO, HM M3BMHEHME, £ TaKOM Xe aKalIeMUK,
KakK 4YpepoBellaTeJlb WM TEeJIEBU3MOHHEY I[IPONOBEIHUK.
AkameMrkKaM HeoOxommMa MOoIeJjib IJis OOBSICHEHMA TOTrOo,
Kak paboTamnT pPHHKM, MHE XE& He TaK BaxXHO, KaK OHU
paboTawnT. MuoTHE IpencTaBUTeENN axKaIeMmMyeckKoIo
coobmecTBa YyTBEPXIOAKT, YTO ITunoTe3a 00 s3POeKTUBHOU
TpaHMlle HeBEepHa, TakK KaK He CYylleCTByeT IIOHATHUSA
«PaLUMOHAJIbHEIM MHBEeCTOP». CTOPOHHMKM TaKOT'O IDOOXOoIa
YTBEPXOAKT, UYTO JIIOOM He BenyT cebd pauMrMoOHAaJIbHO,
IOBTOMY TPAIMLUMOHHEIE MOIOEJIM HnoptTdesier, TakMe Kak
Teopus E — V (M1 ee BapMaHTE) ¥ MOIEJIb OLEHKU
OOXOOHOCTU bMHAHCOBEIX aKTUBOB, ABJIAITCHA
HEeYyINOBJIETBOPUTEJILHEIMM MOOeJIAMM paboOTel PBHKOB. A
corJlaCceH, UYTO MHBECTOPE He Bcerma BenyT cebsda
pauMoOHaJIbHO, HO BTO He O03HavaeT, UTO HaM CcJenyer
BecTu ceba nomobHeM oOpas3oM. Henbs3a yTBepXOaTh,
UTO MBI HE MOXEM IIOJIYUMTH BEITOINY M3 PaLMOHAJIBHOTO
noeeneHmda. Korma ngucnepcmsda OpubObJIeM KOHEYHa, MH
MOXEeM [IOJIYyUYUThH nperMymecTBo, HaxoOsaCh Ha
5OOeKTMBHOM TI'PaHUILIE.

B nocrsenHee BpeMsa TpPaIMUMOHHBE MOIEJIM IHopToesien
nomBepramnTcda Cepbes3HOU KPUTHUKE, [IOCKOJIbKY
cumMTaeTcHd, UTO LEeHOBBEE WM3MEHEeHMd Jiydlle BCeTro
ONMCEBATCHA pacnpenesieHueM IllapeTto ¢ ©OECKOHEUHOU
(M HeomnpeneJjyieHHOM)  ngucrnepcuen. OOHAKO MHOIME
MCCJIeONOBaHMAa OOKAa3BBAKT, UYTO PBHKM B I[IOCJEeIOHUE
TOOEl CTaJyiM OJMXe K HOPMaJIbHOMY paclhnpenesieHui (T.e.

K OT'PaHNYEHHON OyCcriepcmum " HE3aBUCHMOCTU
pPes3yJibTaTOB), Ha YeM M OCHOBAHBEl KPUTUKYEMEE MOIEJIU
noproesen. B MOIIeJIaX noproesien MCIIOJIb3yEeTCH
pacnpenesyieHue npuoBLIeN, a He pacnpenesyieHue
M3MEeHeHU LeH. HecMoTpsa Ha TO 4YTO paclhpenejieHue
[IpMOBLIIEN ABJIAETCHA TPaHCYOPMMPOBAaHHEIM
pacrnpenesieHueEM M3MEHEHUN LI€HEL (B pesyJibTaTre

B3aKPBITUS TMIPOUTPHIIHEIX CHOEJIOK U MaKCHMMAJIbHO JOJIT'OT'O
YVIEPXaHUS BHUIPHIIHEX [IO3ULMKNM), DSTUM paclipelnejsieHusd,
Kak MIpaBUJIO, OTJMUAKTCSA. PachnpelesieHue NpUOBIIEN He



o0Aa3aTeJSIBHO OTHOCUTCHA K KJIaCcCy  paclhnpenesyieHun
[lapeTo, [IOBTOMYy B TJiaBe 4 MEI ~ MOZIEJIMPOBaJM
pacrpenesieHue P&L C [IOMOUBIO peryaImnpyemMoro
pacnpenesieHnda. bBoJjiee TOro, CYWEeCTBYT IIPOM3BOIHEE
MHCTPYMEHTEH, HalpuMep, ONLMOHEI, KOTOPEIE  MMET
OTPAHMUEHHYK IIOJIYOUCIIEPCHIO MM Ouclhnepcurn. Hanpumep
BEPTMKAJIbHBEIM OIILUMOHHEI ClOpel B 1nebeTe I'apaHTUpyeT

OTPaHMUEHHYI »OUCIepCcuin nOpubeier. S He I[ETaklcCh
OCIapMBaATh PA3YMHYH KPUTUKY COBPEMEHHBEIX MOIOeJiemn
noprbesen. Momenu cyjenyeT MCIIOJIL30BAThH pu
YCJIOBUNA, UTo MBI OCcO3HaeM UX HeIOCTATKMA.

PasymMeeTcsd, HeoOxomouMmel OOJjiee COBEPIEHHBE MOIEJIM
noprdoenem. S He 3BagBJIAK0, UYTO COBPEMEHHBE MOIOEJIU
aIeKBATHE, a TOBOPK JIMIIb O TOM, UYTO BXOIHHBE IAHHEBE
oJsa MomeJiey  noprbenen, HBEIHEIIHMX WM  OyIoyumx,
IOOJIXKHEL OCHOBHIBATBLCHA Ha TOPI'OBJIE OOHOW eIMHMIEW Ha

ONTMMAaJIbHOM YPOBHE — MJIM Ha TOM YPOBHE, KOTOPHM,
Kak Mbl [ojiaraeM, OyneT OITHMMAaJIbHEM. HamnpmMmep, eciam
MBIl [OpMMEeHdAeM Teopuw E — V (mMomesib Mapkosula),

BXOIHBEIMM  IAHHBIMM  ABJIAKTCH oxmnaeMmas [IPMOBLIIE,
OUCIIepCUd HNPUOBIJIEN UM KOppesdluur IPpUOBIJIEN Mexny
PEIHOUHBIMU crucTeMaMu. BxonHele IaHHBIE IOJIKHEL
onpenesyiaTbCa Ha OCHOBE TOPIOBJIM OIOHOM eOMHULEN 10
KaXIOM PEHOUYHOM CHCTeMe Ha YPOBHe OITuMaJibHOTO f.

Momenm noptbenen, OTJIMUHEIE OT E — 'V, MOTYT
HOTpG@OBaTb IPYyI'MX BXOIOHBIX IIapaMeTpOB, HO M MX IJIA
Kaxgom PEIHOUHOM CUCTEMEL BCe PaBHO crenyer

pPacCuMTHBaATE Ha OCHOBE TOPIOBJIM OIHOWM e€IOVMHMIIEW Ha
YPOBHe onTmMaJibHOTO f. Momenm noprdesier HABJISIOTCH
JIMIIb  OIOHOV COCTAaBJSIEN YIPAaBJEHMA KaOMTaJIOM, U
5Ta KHMI'a He MOXeT OTBETUMTbL Ha BCe BOIPOCEH. Kpowme
TOTO, [TIOCTOSHHO [IOSABJIAKTCHA HOBEIE,
YCOBEPIUEHCTBOBAHHEIE MOIEeJIN . Ckopee BCETO, MBI
HUKOT' DA He TIMoJIyduM abCOJIIOTHO COBEPIEHHOM MOIesu,
HO DTO TOJIBKO OyneT CTUMYJMPOBATHL  OaJjibHEMIME
[IOUCKMU .



