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BBenenue

CymrecTBytonias JUTepaTypa XapaKTepU3yeTcs: HEeOoTHO-
3HAYHOCTHIO B TPAKTOBKE UEPT, CBOWCTB U 3JIEMEHTOB PUCKA,
B IMOHUMAHUN €0 COJIEep>KaHUsI, COOTHONIEHNA 00beKTUBHBIX
n cyOBEKTUBHBIX CTOPOH. PasHoobOpasme MHEHHUil 0 CYIIHO-
CTU PHUCKa OObSICHSIETCHA, B YaCTHOCTU, MHOIOACIIEKTHOCTHIO
9TOT0 dABJEeHUs. PUCK — 9TO CJI0XKHOE sIBJIEHIE, HMEOIee
MHO?KECTBO HECOBIIQJAIONINX, & MHOIJA IIPOTUBOIIOI0XKHBIX
peaJibHbIX ocHOBaHMil. [Ipu nccieoBaHnM TeX WM UHBIX 3a-
J1a4 BayKHBIM (DAKTOPOM sIBJISIETCS IIPOLIECC YIIPABICHIS PUC-
KOM, OJHUH M3 3JIEMEHTOB KOTOPOI'O — KOJIMYECTBEHHBIN aHa-
JIN3 PUCKOBBIX CUTYyallldil. DTOT aHAJJIM3 [IPEIOJIaraeT Ihc-
JIEHHOE OIIpejiesieHre KaK OT/e/IbHBIX PUCKOB, TaK U PUCKA B
1esoM. Bompockl m3MepeHusi puckoB 00CY»KIaJICh BO MHO-
rux pabortax (cMm., Hampumep, [1-16]).

B nacTosmeit pabore gaercs KpaTKuit 0030p HanboJee Ja-
CTO WMCIIOJIb3YEMbIX KOJUYECTBEHHBIX XapaKTEPUCTUK PUCKA.
[IpuBoasaTCca Kaccuyeckne KpUTEPUN OIEHKN U ITOKA3aTe N
VPOBHSI PHUCKa, 0a3mpyroluecs Ha TEOPUM BEPOSITHOCTEH 1
TEOPUN WUT'P, MHIEKCHI U IMKaJjbl prucka. [Ipm 5ToM ocHOBHOE
BHIMAHWE yIeJIAeTCA SKOHOMIIECKOMY 1 (PMHAHCOBOMY PHC-
KaM. B ugacTHOCTH, B pazjese, MOCBSIIEHHOM aHAIN3Yy PUIC-
Ka olepanuil Ha (PpUHAHCOBOM PBLIHKE, O0CYKIAl0TCA KJac-
CUYecKHe IIOIXO0/Ibl K aHaInu3y PHUCKa, 0a3upyroimrecs Ha Te-
opun ['"Mapkosuna n /I>x.Tobuna, pesynbrarer Y. Llapma,
C.Pocca u apyrux m3BeCTHBIX CIIEIUAJIUCTOB B o0JacTu pu-
HAHCOBOI'O aHaJ/M3a. JTOT pazjies ba3mpyercd Ha padoTax

[17-25].



1. Metoabl Teopuu BepOATHOCTEM
1 MaTeMaTU4ecKOii CTATUCTUKN
JI KOJIMIECTBEHHOM OIeHKU PUCKA

CiydgaiiHble BeJIMYWHBI N pacupeaeJaeHnd. Teopus Be-
POATHOCTENl M OCHOBaHHAag Ha HEW MaTeMaTudeckKas CTaTu-
CTUKA JIAIOT, TOXKAJIYH, CaMble IMHUPOKO MUCIIOJb3yeMbIe METO-
IIBI OIIEHKH U yIIPaBJIeHNsI PUCKAMU. Ba30BbIM 3/1€Ch ABISIET-
cd TIOHATHE CAY4atinol sesuvumnss. [TpocTeiimuil, HO BaXKHBII
KJIACC 00pa3yIOT JUCKPEMHBLE CAYYATHDLE BEAUNUHDL C KOHEU-
HBIM MHOKECTBOM 3HadeHnmit. Kaxkmasg ciaydaiinas BelInmdanHa
M3 9TOr0 KJIACCa OIPEIE/IseTCsl CBOUM PACNPEICACHUEM, KO-
TOPOE MOXKET OBITHb 33JIaHO B BHUJIE TAOJIMIIbL:

XHXl‘XQ‘...‘Xn
P|P|P|...|P,

Bneck X; (i =1,2..., N) — 3HaueHne CaydaifHol BeJInIn-
HbI, P, — BepOSTHOCTb PeAJU3aIlny (TIOSIBICHN) 3HATCHUST
X;. SHAUEHNSAMU CJIyYailHO# BEeJIMINHBI MOTYT OBITH KOJIUUe-
CTBEHHBIE OIEHKM ITOCJIEICTBUI KaKOro-a1mbo IeicTBUdA, Ha-
TpUMeD BEJINUMHBI JOX0a, MPUObLIN 1 MHBIX XapaKTePUCTIK
SKOHOMUKO-YIIPaBJIEHIECKOMN J1eITeILHOCTH.

OKBUBAJIEHTHBIN CIIOCO0 3aJaHnd JUCKPETHON CIydaiiHoil
BEJIMUNHBI — 9TO OIpEJeseHIe ee PyHKUuL pacnpedeseni,
T.e. byukmun Buna F(z) = P(X; < x), mokaseiBaiomieil Be-
POSTHOCTBH TOT'O, YTO CAydaliHas BeJUYUNHA IPUHUMAET 3Ha-
yeHue MeHbIee (pUKCUPOBAHHOIO 3HadeHus x. s nuckper-
HOM c1ydaiiHON BeIMInHbI PYHKIIAA PACIIPEIETICHIS dBJIZeT-
Csl KYCOYHO-IIOCTOSIHHOM 1 ee I'paduK UMeeT BU, 1300parKeH-
HbIiT Ha puc.l.



O aff—
M1
Pl -
=1
Pl + P2 ———————————— e
" j
-
0 Xy X X3 Xpg Xy X

Puc.1. Oyuknust pacrupejeieHus INCKPETHON CJIyIaiHOW BeJIMIUHbBI

OCHOBHBIMHM XapaKTEPUCTUKAMK CJIyUaiiHON BeJNYMHEI,
HCIOJIb3YEMbIMU IIPU pacdeTe PUCKA, ABIAIOTCA:

® MATEMATHYIECKOE OXKUaHue ( OXKHIAEeMOEe WJIN CPEeHee
sHadenne) M usydaeMoii crydaifHON BeTMIUHBL (TTOCTE/T-
CTBUIl KaKoro-1mbo AeficTBUs, HAIIPUMep, J0X0Ja, IPH-
OBLIN U T.II.);

e IicIIepcud o’;

e CcTaHapTHOE (CPEIHEKBAJIPATUIHOE) OTKIOHEHNUE T

e ko3 dunuent Bapuaruu V (CTaHIAPTHOE OTHOCHUTEb-
HOE OTKJIOHEHHE).

g muckpeTHON caydaifHoil BeIMINHbI ¢ KOHETHBIM MHO-
KeCTBOM 3HaUYeHUl ee cpejiHee 3HaUYEeHUE OIpPe/esadeTcd Co-
OTHOIIIEHUEM

M(X) = znj X;P.
1=1



CpenHsis BeIUYINHA, MIPEACTABIISIET co00M 0000IEHHYI0 KO-
JINYECTBEHHYIO XapaKTePUCTUKY OXKUIaeMOT0 pe3yJibTaTa.

BarkHoit xapaKTepruCcTUKoO#, onmpeendronieii Mepy n3MeH-
YUBOCTU BO3MOXKHOI'O pe3yabTaTa, ABJIAETCA IUCIePCUd —
CpeHeB3BeIlleHHOe N3 KBAJAPATOB OTKJIOHEHUIN JTEeUCTBUTEIb-
HBIX PEe3YJIbTaTOB OT CPEIHEero:

n
o’ =) (Xi— M(X))’F,
1=1
a TakxKe OYeHb OJIM3KO C HUM CBA3AHHOE CTaHJapPTHOE
nJm CpeJHEKBaJAPaTUYIHOEC OTKJIOHCHHE, OIIpeAc/IdceMOEC pPa-
BEHCTBaMU

n
o=Vo?= | (X;— M(X))?P.

i=1
NHbIMU cjl0BaMM, JUCIEPCHUA — 9TO yCPEIHEHHOE OTKJIOHE-
HUE CJIydaiflHOl BeJMYUHBI OT €€ MaTeMaTHIeCKOI'O OXKUIa-
ausi. CTaHgapTHOE OTKJIOHEHHE IIOKA3bIBaeT MEPY OTKJIOHE-
HUSI M3MEPAEeMOil BeJIMUMHBL OT CBOEI'0 CPEIHEero 3HAYCHUs B
TeX JKe eJUMHUIAX, ITO W OHA cama (He B KBaJpaTax, Kak
JTACTIEPCHA ).

Cpengauii KBaJpaTUIHBIN pa30poc MOYKHO TaKKe pacCcuu-

TaTh 110 POPMYIIaM:

o = 3 PX2 4 Y PM(X) - 2M(X) Y PX;
o’ => PX}— M(X)

CTaH,Z[apTHOG OTHOCUTEJIbHOE OTKJIOHEeHNEe — 29TO CTaH-
AdapPTHOE OTKJIOHEHUE, BbIPAazKEHHOE B J0OJIAX MaTEMaATUIECKO-
ro OzKnuaaHun#d,



o
V = W (1.1)

Hucnepcus n cpeiHEKBaAPATUIECKOE OTKJIOHEHNE CITY>KAT
MEPAMU GOCOMOMH020 PACCEANUA, B TO BpeMs KaK CTaHIapT-
HOE OTHOCHUTEJbHOE OTKJIOHEHME II0 CaMOMY CBOEMY OIIpe/ie-
JIEHUIO €CTh MePa pacCedHus BO3MOXKHBIX Pe3YJIbTaToB, Y-
ThIBAIOIAA CPEIHUN OXKUJIAEeMbIIl PEe3YJIbTaT.

Kpome paccMOTpEeHHBIX BBIIIE TUCKPETHBIX CIYIailHBIX Be-
JIMUMH CYIIECTBYIOT CIyYaiiHble BEJIMUYMHBI C MHBIMA TUIIAMUI
pacripesiesiennsi BeposaTHocTel. Hanbosiee 9acTo MCIOIB3Y-
IOTCS HeIIPEPBIBHBIE Cilyvaiinble BeunauHbl. OHU MOTYT IIPH-
HUMAaTh OECKOHEYHOE MHOYKECTBO 3HAUEHUI, YaCTO CUUTAET-
Cs1, UYTO TEOPETUIECKN 3HaUeHNE MOXKET ObITh JIFOOBIM THCIOM
13 3aJaHHOIO IIPOMEXKYTKA WM BCell InCI0BOi mpamoii. Kak
n Ji1st JIF0O0M caydaiiHof BeJIMYMHbI, (DYHKIUS Pacipejieie-
HUs, 3agaBaeMast pasencrsoM F(x) = P(X; < x), mosHo-
CTBIO OITPeIesIsieT HelIPEPLIBHYIO caydainyto Benunauny. Cre-
1UKa HEIIPEPBIBHLIX CIyYailHbIX BEJIMYHH COCTOUT B TOM,
aro bysKiua F(x) mid Hux mpeamnoaraeTcest HEPepPbIBHO
muddepeHnupyeMoii Ha Beelt 9ucI0Boi mMpsAMoil (MHOTIa Ha-
KJIJIBIBAIOT HECKOJIBKO OoJiee cabble YCJIOBUA).

B cuny crenmaHHBIX IPEJIoIoXKeHN 1 CBOMCTB, BbITEKa-
IOIUX U3 ompeJiesiennd (DYHKINHI pPacipeaeeHnss KaK Bepo-
STHOCTH HEKOTOPOI'O COOBITHUS, 3aBUCAIIEr0 OT apryMeHTa T,
7Uist BemauHbl F'(T) CIpaBeyinBo Mpe/ICTaBIeH e

F(z) = / F(t) dt.



3nech f(x) = F'(x) — Tak HaspiBaeMas MJIOTHOCTD pacipe-
nentennd i gudpdepennnaabHasg QYHKINT PACIPeaeIeHUs.

BaxxkubiM coiicTBoM rpaduka auddepeHnnaabHoi PyHK-
MUU pacrpeesiernst (puc.2) sSBIsgeTcd TO, UTO ILIOIIA/Ib,
orpaHUYdeHHast KpuBoit y = f () 1 0chio abCIuce, BCeraa pas-
Ha, eIMHUIIE.

$ 1
1

N2z

0 M(X) X

Puc.2. IlioTHOCTH HOPMAJILHO pacHpee/IeHHO CIydailHON BeJIMIHbI

Ncnosb3oanne GyHKIUN [IJIOTHOCTH PACIPEIEICHUs TI0-
3BOJISET BLIUUCIUTEL BEPOSTHOCTE MOMAJaHU CAYUANHON Be-
muarbbl X B uHTepBast (o, (), KOTOpasi OMpeIe/IseTcs Ce-
IVIOIIUM 00pa3oM:

Ply < X < 8) = F(8) — F(y) = / 7(t)dt,

rae f(t) — nuddepentmanbias QYHKINS PACIPEIETCHUST
caydaliHON BeMINHBL X .

I137102K€HHbBIE BBIIIE TI0JIOXKEHUS JJOBOJILHO YacTO SABJISIOT-
cel UCXOJHOM 0a30if KOJIMIECTBEHHON OIEHKM PHUCKA Ha OCHO-



B MCII0JIb30BaHUSA BEPOSITHOCTHO-CTATUCTHIECKUX METOJIOB.
XapaxkTep, TUI paclpeleeHns OTparkaeT O0IINe YCIOBHUs,
BBITEKAIOIINE U3 CYIIHOCTU W TIPUPOJILI SIBJIEHUSI, 1 0CODEH-
HOCTHU, OKa3bIBAIOIINE BJIMSHNE HA BapUAIMIO UCCJIEILYEeMOIo
moKaszaTessi (0KUTAeMOT0 Pe3yJIbTaTa).

st MozeupoBaHus pacipeeaeHuil, BOSHUKAIIINX IIPU
MCCJIEIOBAHNN COLINAIbHO-9KOHOMUYIECKUX ABJICHU, Haubo-
Jiee 9acTO MCIOJIb3YEeTCs TaK Ha3biBaeMOe HOPMaJIbHOE Pac-
npejesenne. M3BecTHO, UTO 3aKOH HOPMAJILHOI'O PACIIpeie-
JICHUST XapaKTepeH /I paclpelesieHus COObITHIl B CiIydae,
KOTIa UX MCXOJ ITPeICTaB/IsIeT CoDOi pe3yIbTaT COBMECTHOTIO
BO3JIEMICTBISA OOJIBIION0 KOJIMIECTBA HE3ABUCUMBIX (DAKTOPOR
W HU OJWH 13 3TUX (PaKTOPOB He OKA3bIBAET MTPe00.Ia1at0IIero
B/IMsiHUSA. B JieficTBUTEIbHOCT HOPpMaJIbHOE PaCIIpe/ie/IeHIe
JIJIsT 9KOHOMUYECKUX sIBJIEHHI B UUCTOM BHJIE BCTPEUYAETCSI
PEIKO, OJHAKO eCJI OJHOPOIHOCTH COBOKYIITHOCTU COOJIIO/IE-
Ha, (DAKTUIECKUE PACIIPEIC/IEHNs MOXKHO CIMTATh OJTU3KUMU
K HOpMa/jibHOMY. Ha npakTuke jjisi npoBepku 000CHOBaHHO-
CTHU BBIOOpA TOI'O MM MHOI'O TUIIA PACIIPEIeIeHId UCII0Ib3Y-
FOTCsT PA3/INIHBIE CTATUCTUIECKIE KPUTEPUU COTTIACHST (MeXK-
7y SMIUPUIECKUM U TEOPETHIECKUM PACIIPE/ICICHNEM ), KO-
TOpBbIE MO3BOJIIOT MPUHATH UM OTBEPIHYTH TPUHATYIO T'd-
TIOTE3y O 3aKOHE PACIpeIeIeHI.

HopwmaJibHO pacupejeseHHas ciaydaiiHas BeJIUINHA, sIBJIsd-
eTcsl HelrpepblBHOM u ee nuddepenHiuaabias QYHKIN pac-
[IpeJie/eHIsT UMeeT BIU/I

1 —(@=M(X))?

y=fla)=—=ec 2

o\ 2T

['pacbuk PYyHKIMHU [JIOTHOCTH HOPMAJJIBHOI'O pacIpeie-



JIEHNd ONUCHIBAETCA TaK HA3bIBAEMOW HOPMAaJILHOU KPUBON
(kpuBoit ['aycca). DTa kpuBast u u30OparkeHa Ha puc. 2.

[IycTh mranmpyeMoe 3HadeHe HEKOTOPOU CaydaiiHoil Be-
mmautel paBao M (X') 1 n3BecTHA MJIOTHOCTD PACIPEIETCHUST
BEPOSTHOCTH. 3aJ1aIMM MaKCUMAJIbLHO JOMYCTUMOE OTKJIOHE-
rne A daktuieckoro pesyiabrara X,,, or M(X). Torma rpa-
HUIIBI, B KOTOPBIX JOJIXKEH HAXOINThCSA STOT PE3y/IbTaT, OyIyT
paBubl X* = M(X) — A, X = M(X)+ A. B obuiem ciy-
Jae HeT HeOOXOAMMOCTH IPearnoaraTh, 9TO ILIAHUPYEMbIil
pesysbraT coBnagaer ¢ M(X) | oxxumgaemas (manupyemast)
BEJIMUNHA, MOYKET OTJINYAThCS OT cpefHeil. ['paHnibl Bo3MOXK-
HBIX U3MEHEHWi 10 OTHOIIEHWIO K OXKUTaeMoil (3ariaHupo-
BAHHOI) BeJUYUHE TAKXKe MOTYT PaCIOIaraThCs aCUMMET-
puano. Mexoas u3 cMbicaa (DYHKINUU ILIOTHOCTH PaCIIPEIe-
JIEHNsI, BEPOATHOCTb P| TOro, 4To IOCTUrAaeMblil pe3y/IbTar
X,., OyIer HAXOOUTLCS B JOMYCTUMBIX IIPEIEIax , OIPEIe-

exp

JINTCA PaBEHCTBOM

X**
P.=P(X* <X, <X = / F(t) dt.
X*

exp

BeposgTtHocTs P, paBHa ILIOMAIN 3aIITPUXOBAHHOIO YIACTKA
Ha puc. 3.



1)

S=P(X'< X< X*%)

0 X‘f M(X) X** X

Puc.3. Onpenenenne BepoITHOCTH COOBITHS IO IIOTHOCTH PAaCIpeIeTeHus

[Tonyuennyto TakuMm 00pPa3oM BEPOATHOCTH P, MOXKHO Ha-
3BATH GEPOATHOCTIBIO JOCTUNCEHUA 0AHCUIAEMO20 (NAGHU-
pyemozo) pesyavmama. BosHUKaeT BOMPOC O TOM, KAaKOBa

BEPOATHOCTDL IIOIIaJaHNA BEJIMYMHDBI Xe 3a MpeaeJibl OOIIy-

Xp
CTUMBIX TPAHUIl. DTy BEPOATHOCTbH MbI 00O3HAYaEM CHMBO-
jgoM P*. Bolumcamp miaomaab He3aITPUXOBAHHOTO YIaCTKa
Ha PUC. 3 , MBI IOJIydYaeM OTBET Ha STOT BOIPOC. 3aMETUM,

qTO CIIpaBE€IJIMBO PaBEHCTBO

P*=P(X,, < X))+ P(X,>X") =

exp exp

—1-P(X*< X, <X™),

exp

T.€.

P*=1-P,.

Kax mpaBusio, rpanniia n3MeHeHNd 0XKIIaeMOr0 Pe3yIbTar-
Ta B TIOJIOXKUTEJILHYIO CTOPOHY (HAIIpaBJI€HNE) HE YCTAHABIIN-
BaeTCsI, IIOITOMY IIpH oupejesieHun FP* B OOJIBIIUHCTBE CIIy-
qaeB pedb UIeT TOJbKO o Beamunae P* = P(X, < X*).

exp



2. KoaundecTBeHHBIE OIIEHKHN PUCKa W METO/IbI
X oIpeaeieHus

Haunem c ommcaHHON B KOHIE MPEILIIYINETO pasjena CH-
Tyallid CO CJOyYaitHol BequdwHou X, MMeIomeil 3aJaHHyIo
MJIOTHOCTH pactpeenennd. [Ipemmnosarars, 9TO MIaHUpPYye-
Moe 3HadeHune X,

exp

COBIIAJAET C MATEMATUYECKUM OXKIUIAHU-
em M (X) yxe e Oymem.

[Ipeanonoxkum, 4T0 HccaegyeMoil BeananHoit X dBasger-
Cs1, HATIPUMED, MPOU3BOIUTETHLHOCTD TPYIA, & OTHadeil (Bbl-
XOJIOM, TIOJIE3HOCTBIO) — dncTast npuobLib. OJHON ¥ TOi
JKe BeJIMYUHE IIPOM3BOAUTENLHOCTH TPYAa MOTYT COOTBET-
CTBOBATH PA3/IMYHbIE BeJIMYUHBLL 4ucToi npubbuam. Jlormy-
CTUM, 9TO HAM YJaJI0Ch YCTAHOBUTDH (KAKUM-JTHO0 CIIOCOOOM )
AHAJINTUYIECKYIO 3aBUCHMOCTD MEXKTY ITPOU3BOIUTEIHHOCTHIO
TpyZa U 4uCTOi mpubbLIbID. HazoBeM ycTaHOBIICHHYIO 3aBHU-
cumoctb U = U(x) dynryued omdauu (pyukrmeit mosesno-
cTn).

PazobbeM ocb abcHucc Ha JOCTATOYHO MAJble OTPE3KU
[;_1, x;] m 0bo3HAYUMM 3HAUEHUA (DYHKIINU OTIATN B CPETHITX
TOYKAX &, STUX OTPE3KOB (BIPABO OT 0KMJIAEMbIX 3HAUEHNMI )
aepe3 U(z)). BoraucanM BemanHy oTaauu B COOTBETCTBUN C
BEPOATHOCTDIO IONAJaHusd UccaeayeMoil Beanunibl X B OT-
pe3ok [x;_1,x;]. [lo ompemenennto GyHKINN TIOTHOCTU Be-
POATHOCTU 3TO 3HAYEHUE BEPOSTHOCTH PABHO

a OKMJlaeMagd BeJNYNHA OTAQ49U [TPU 3HAYEHUAX [TPOU3BOIN-
TeJIbHOCTU TPYJa B Ipejesax JaHHOTO OTPe3Ka MOXKET OBbITh



a,HHpOKCI/IMI/IpOBa,Ha Bblpa,)KeHI/IeM
Xy
U(z) / 7(t) dt
Ti-1

CyMMupyeM TMoJTydeHHbIe TTPOU3BeIeHNd B 00JaCTH & >

X

U= S0 [ reyde, =T
! Ti—1

Cymwma oTmaun B obsact & > X, XapaKTePU3yeT 603MO9HC-
HoLtl eviuepoviis Uy,

3aMeTnM, UTO ONWUCaHHas TPOIeaypa pacdeTa BeInYn-
HBI U/, COOTBETCTBYET MPUOINKEHHOMY BBIYMCIEHUIO NCITOJThb-
3yeMOTO B TEOpUM BepoOsTHOCTeN wHTerpaJsa CTuarhbeca 1Mo
(byHKIIYM pacipeiesieHnsd CIydaiiHoi BeIUINHBI, TOUYHOE 3Ha-
YeHne KOTOPOTO MOJIYUUTCA MPKU CTPEMJIEHUN JJINH OTPE3KOB
211, 2] K ymo,

Ananorugnele pacuersl B obsiactu X < X, XapakTepu-

3YIOT GO3MONHCHBLE NOTEPU UHI

. l o T+
U= UG [ fed o= T
! i1

Mumocrpalinst  ONKMCAHHOW IIPOLEeAypbl IIPUBEJIEHA Ha,
puc.4.

Vcrionb3yst IpoBeIeHHbBIE IOCTPOEHUS, K0IPPuLueHnm puc-
K OIIPEJIE/IAM CJIEIYIOIIIM 00Pa30M:

r = Uy/Us.



OueBUIHO, YTO PUCK YMEHBIIAETCs, €CJIN PACTET BEPOAT-
HOCTb HACTyIIeHusa cobbrmusgs X > X, (3a cuer ymeHbie-
HIs WHTepBajaa T < X,

exp)

TaK KaK IIJIOIa b, OrpaHIIeHHAAd
BCeft KpUBOIi TIJIOTHOCTH, OCTAETCS HEM3MEHHO). AHAJJIOr Y-
HO PUCK YMeHbIaeTcd , ecau B objactn x > X

exp

pacTeT

orTgada Win B objactu r < X, YMEHBIIAIOTCS IIOTEPH, YTO

Xp

OIIpeIesIsSIeTCsI XapaKTepoM (PYHKIUN OTIa49d B yKa3aHHBIX
00 TACTIX.

+

Puc.4. [Ipubinzkenusblii pacyeT BeJIMYUHBI OTIa9N

Benmunna paccMaTpuBaeMoro K03 UIneHTa PUcka 1 Mo-
KeT uaMeHdaTbest ot 0 no +oo. Cayyait, korma U, =0, r =0
O3HAYaeT OTCYTCTBUE PUCKa. Takoe IMOJIOXKeHIe HaCTyIIaer,
HAIIpUMep, BO BCEX CAyYasix, KOIJa pelleHre MPUHIMAETCs
C TaKOll CTeleHbI0 HaJe:KHOCTH, UYTO BEJIUUNHY II0KA3aTeJsI
X NPUHUMAIOT JiezKalllell Ha HUXKHell rpaHulle aeiicTBu-

TeJIbHOM obJsiacTl m3yvdaeMoit Beaudaunsbl. [1pu npmkenun X,
K HIUKHEH TpaHule nMeeM

U, — 0



nan r — 0.
Ecan ke X, cTpeMuTcs K BepxHeil rpaHulle geificTBUTe b

HOI 00/IaCTH 3HAUEHNIT N3ydaeMOil BeJIMIIHBI, TO CIIPABEIIN-
BBl COOTHOITIEHUS

U, — 0

nim r — +00Q.

Samevanue. B ciydae, ecin JeficTBUTE/IbHAS IIJIOTHOCTD
paclpejie/ieHnsi  allllpOKCUMUPYeTcss (DYHKIMEH I1JIOTHOCTU
HOPMAJILHOI'O paciIpeesieHust, T.€. PaClIpe/ie/IeHIe CIUTAeTCsI
HOPMAJIbHBIM, YKa3aHHbIE TPAHUIIBI JACTO T0/IaraloT PaBHbI-
MU a+30. BepodaTHOCTb TPUHATE 3HAUEHNA BHE TTPOMEXKYTKA,
(a — 30, a+ 30) menee 0,01.

[Tosryuennsiit Takum obpazom KosbdurmenT pucka (Oy-
JIeM Ha3bIBATH €r0 TEOPETUIECKUM) OTPAYKAET IKOHOMUYE-
cryro cmopony pucka. CleayeT OTMETUTDL, UTO ero NCIOJIh30-
BaHWe 3aTPYIHEHO PAIOM 00CTOATETHCTB, KOTOPHIE Mbl yKa-
YKeM HIXKe.

Bpoug Breiie KodpUIMEHT PUCKA, MbI KCIOJIb30BaJIN
TEOPETUKO-BEPOATHOCTHBIE MOHATHA. OIHAKO 9TOT KO3 u-
IINEHT MOXKHO BBECTH M abCTParupysicb 0T TEOPUH BEPOSITHO-
CTel.

A ¥MMeHHO: IyCTb HCCJIEIyeTCsi HeKOoTopasl BeamdnHa X,
nojBep:kerHad pucky. CumBosom X, 0003HAYUM ee TLTa-
Hupyemoe 3HadeHue. [IycTb mMmeeTcs 9HCIOBOI ITOKa3aTellb
KadgecTBa BenauHbl X, obo3Hadaembrit U (Bbiie 910 ObLIa
byuknng ortmaan). HazoeMm woodduyuenmom pucka (6 06-
WM CAYUAE) BETTINHY



3neck U™ — uncyioBas xapakTepucTuka (Mepa) 3Hadennit X
meHbInx X,,, (B ciydae orkionerusg X or X,,); UT — un-
cJa0Bas XapakKTepucTuka 3Hadenuit X, bonbmux X, . Takum

exp*

obpazom, U~ n U™ onpenensrorcs cleayomnM 00pa3oM:
U =U{X|X < X},

Ut =U{X|X., > X..}.

Xp

Koadhdurment pucka r B 00IIeM caydae MoKa3bIBaET COOT-
HOIIIEHIE OXKMJIAEMBIX BEJIMUNH OTPUIATEIHLHBIX U IT0JIOXKU-
TeJIbHBIX OTKJIOHEHWI 3HaueHnit X OT OXKMUIAEMOI'0 YPOBHS
X OH cOmepKUT:

e IITaHIpyeMoe 3HadeHne X, , UCCAeIyeMO BeTMINHBI X ;

Xp

® 3HAQUCHUdA IIOKa3aTesell KadyecTBa, OTHOCAIIUXCA K BO3-
MOXKHBIM CUTYaIIUAM, MOKA3bIBAIOIINE COOTBETCTBYIOIINE
pasMepbl TPUOBLIA WU IOTEPD.

B mpocreitem ciyvae, Korja BeqnmdmHa X caMa, Xapak-
TepusyeT pe3y/abTaT (MpubbLIb, TOXOM U AHAJOTHIHbIE BETH-
TIUHBI) U MHOXKECTBO BOBMOXKHBIX BApUAHTOB €€ 3HAUEHUI CO-
crouT 3 N sjieMeHTOB X;, KO3 MUIINEHT PUCKa, 0XKIIAEMOTO
pe3yabTara X, MOYKeT OBbITh pacCINUTaH 10 hopMyJie

X, Xi < X
. (Z (raknx, urto X; < X,,) Xexp>/

n
> X(rakux, aro X; > X)) %

N —n - e )y
rjie KOJIndecTBoO sjaeMeHToB X; < X, PaBHO n.

OJHUM U3 HEJOCTATKOB PAaCCMOTPEHHOT0 KodddpuimeHTa
pUCKa ABJISIOTCS TPAHUIBI ero m3meHeHus: (0T 0 10 +00),



YTO 3aTPYIHSET MPUHATHE PelleHnil B KOHKPETHOIl cuTya-
1IN, YCTpaHEeHNe 3TOr0 HEJIOCTATKa OCYIIECTBISIETCS MyTeM
HOPMUPOBaHUs KO3 PUITNEHTa PUCKA, B PE3YJIbTaTe Yero ero
BEJIMINHA U3MEHSIeTCA B KOHEUHBIX Tpejieaax (HampuMep, oT
0 10 1).

HopmupoBanHbIil KO3(PUIIMEHT pucka OyIeM Ha3bIBATH
undexcom pucka. BapuaHTOM TAKOr0 HOPMHUPOBAHUS sBJISI-
eTcs CJejyrolnee Ipeodpas3oBaHIe:

r
r+e

,r*

rie € > 0.

BosunkaeT Bompoc — Kakoe 3HadeHHe cjaeayeT TMpuaaTh
e? Ilpexxze, 4eM OTBETUTHL Ha HEro, OTMETUM BarkKHYIO POJIb
9TOTO TIapaMeTpa. BeIOOpoM pas3amyHbIX 3HAUEHNI € JIJIsT Pas-
HBIX OTpacjeil MOXKHO JOOUThCA COIMYKEHUsT YPOBHE prcKa,
KOTOpble HEOAMHAKOBBLI B CHJIY OOBLEKTUBHBIX YCJIOBUIL, Ha-
pUMep Pas3IndHbIX OTpacjeil SIKOHOMUKH.

A MMEHHO: ecjIn TOJIOXKUTH BEJIMYUHY € PABHOI cpegHeMy
PUCKY IS TaHHOH OTpaciu, TO TpU T = €) WHIEKC PHUC-
Ka coctaBuT 0,H, T.e. IjI BCEX OTpacseil MHAEKCHhl PUCKa B
cpegHeM OyIayT OJMHAKOBBI U paBHBI 0, 5.

Hoit criocod 1mo3BoJisieT OrpaHUYUTh WU3MEHEHUe WHJIEK-
ca pUCKa B IIpejesax OT HyJd J0 eJUHUIIbI, HE ypaBHUBAI
TIOJTHOCTBIO MHJIEKCHI oTpacyell. B ToM BapuaHTe BETTINHY €
BBLIOMPAIOT KaK ITOJIOXKUTE/IbHBINT KOPEHb YpaBHEHUs

F
r+e
rie gepe3 T 0003HaUeH cpeJHUl Koad@UIEeHT PUCKA.

g, (2.1)

Vpapuenne (?7) mMeeT eIMHCTBEHHBIN MOJOKUTETHHDIH



KOPEHb
—T+ T 447
> .

Kakne e cBoiicTBa MMeeT WHJIEKC PUCKa r* ¢ ImapaMeT-

E =

POM €, OIpelieIeHHBIM TaKuM 00pa3oM? Bo mepBhIX, r* = € u
0 <7r* <1mpu7 >0, BO-BTOPBIX, €CJIN T'| > To, TO 1] > T3.
Taxum obpaszoM, mepexon CPeIHNX PUCKOB K COOTBETCTBY-
IOIIM WHJEKCAM PHUCKa MTO3BOJISIET PA00TATh C BEJINIMHAMU
13 mpoMexkyTKa [0, 1], Tpu 5ToM OOJIBITIM 3HAUCHUSIM CPE/I-
HUX PHUCKOB COOTBETCTBYIOT OOJIbIINE 3HAUCHUS HHIEKCA, a
MEHBIINM — MEHbIIINE. DTU CBOMCTBA HETPYIHO YCTAaHOBUTD
AHAJIUTUYECKHU, HIPOBEJIsl UCCAEI0BAHNE SIBHOI'O BBbIPAXKEHUSI
i r*. T'eomeTpudecKas MILIIOCTPAILNS PEIleHns YpaBHeHN !
(?77?) npusenena ma puc.b.

Bropas rpymma cBoCTB MHAEKCA 7° BHIPAXKAETCSI COOTHO-

MEeHISAMU:

F<r-<o,5
npu 7 < 0, 5;

0,5<r*<r
nmpu7r > 0,51

r=r"=0,5
npu 7 = 0, 5.

[IpuBeieHHbIe HEpaBEHCTBa 03HAYAIOT, UTO MHIEKCHI PUC-
Ka JIJTId OTPacjieil ¢ pa3JIMIHbIMEI CTEIIeHAMU PUCKA T'PYIIIN-
pyroTcd oKoJsio 3Hadenud 0, 5.

Paccmorpuwm ciepyromuii mpuMmep. 1lycTb mMmerorca ase oT-
pacau U B KaXKJI0il — 110 1Ba KO3 PUINEHTa PUCKA:



0,39

0,5 \
: 1 .“\\h ! r =0,85

S TN 5
/ E \:\ T=1013

0 0,15 032 05059 0,85 1 T

7:<

0,32

Puc.5. CpoiicTBa nnaexkca pucka

1) ri=0,1,rs =0,2;
2) 12 =10,8; 15 =0,9.

B mepsoit orpaciun ¥ = 0,15 u € = 0,31, Bo BTOpoii co-
orBercTtBeHHo 7 = 0,85 u ¢ = 0,59. 3Havenud € u OymyT
MHIEKCAMEI PHUCKA B COOTBETCTBYIOMNX oTpacisax. Ha puc. 5
m3o0paxkeHa 9ra curyarus. Kopan ypasuenns (?77) — opau-
HATBI TOYEK [IePECedeHus] IPSIMOI i = € U KPUBBIX

T
A

C COOTBETCTBYIOIIUMHE 3HAYEHUSIME TapaMeTpa 7. Ha3zBanable

KpuBble poxonasdT depe3 Touku (0;1) u (7;0, 5).

B npuBeaeHHBIX HOCTPOEHUIX KOI(DMOUITMEHTHI PUCKA T 3~
BUCAT OT ILUIAHUPYEMOIO 3HAYEHUSI MCCJIeyeMOr0 [I0Ka3aTe-
as, re. r = r(X,,). Takum obpasom, koapduneHT pucka r
MOYKHO PAaCCMaTpPUBATh KaK HEKOTOPYIO (YHKIWO 1 = 7(x).
Eciu aprymenT x — ciaydaiiHasg BeJMdYuHA, TO MOYKHO TOBO-
pUThb 0 PYHKIUKM paclpeneacHus KodduireHTa prucka, a



CJIeI0BaTe/bHO, U 0 (DYHKIINN pacipeeeHnd WHIEKCa PUC-
Ka.

[TpuBenennbrit BoIte mpuMep (MOYKHO TIPUBECTH U IPYTHE )
CBUJIETEILCTBYET O TOM, UTO HAJJIEYKAITNM TTPeodpas3oBaHIeM
MOXKHO 00€ecIieunTh COIMKeHe NHIEKCOB PUCKA, JIJIs pa3/Ind-
HBIX oTpacjeil. B ciydae ciaydaifHbIX apryMeHTOB elre OoJiee
YKeJIaTeIbHBIM Pe3yIbTaToM ObLIO ObI COIKEHNE pacipeie-
JeHnit mHjaekcoB pucka. Obo3HaunM depes s; “Bec’ oTpacsn
i, depe3 Fj(r) — pacmpeseseHne MHIEKCA PUCKA IS OTpa-
can ¢. Torma ecrecTBEHHO HAXOIUTD £1, €9, . . . , €y, U3 YCIOBHS
MUHUMUBAIUN BEJTTIHHDI

> sisi|Fi(x) — Fi(x)]

. Z. .
7]

TN, ecjin 0003HaIuThL cuMBosioM  (;(x)  pacmpesesienne
K03 PUIMEHTOB PUCKA, BETUINHBI
n
Z |:Si3j

ij
i#Jj

Ere omHIM cyIecTBeHHBIM HEJO0CTATKOM KodddpuImeHTa

Gi(——) - Gj(——)

T+eg; J?‘i‘é‘j

PUCKa ABJISIETCS TO, UYTO C €ro IMOMOIIbI0 HEBO3MOYKHO YUECTh
cyObeKTuBHbBIE PAKTOPHL. VI3BECTHO, UTO OfHA U Ta »Ke 00b-
eKTHUBHAsI CUTYyalllsi MOYKET O3HAaUYaTh HEOAMHAKOBYIO CTeIIeHb
pHUCKa, JI/Isi IPeAIpUHIMATE e, JesTeIbHOCTh KOTOPBIX IIPO-
TeKaeT Ha pasaudHoM ‘done”’. Tak, HampuMep, BO3MOXKHBIE
norepu B cymMe 10 ThIC. HOJTApPOB /I OJHOTO IPEIIPUHI-
MaTeJsIsi MOI'YT CTaTh KaTacTPOMpUUeCKUMH, TaK KakK IIpUBe-
JIyT K €ro IOJIHOMY Pa30pEHUI0, a JIJisi JIPYroro TaKue IoTepu
MOTYT OKa3aTbCs IMPAKTUIECKH HEONYTUMBIMU. IDTH CyOb-



eKTUBHBIE 0DCTOSTE/ILCTBA HUKAK HE YUUTHLIBAIOTCA MTOCPE]I-
CTBOM PacCMOTPEHHOIO BHIIIEe KOI(MDUIINEHTa PUCKA.

1, HakoHeI], OMHUM U3 CEPbLE3HBIX HEIOCTATKOB K03 u-
IINEHTa PUCKA SIBJISIETCS HEOOXOIMMOCTb UMETh IIPU €ro OIpe-
JeleHn (PYHKIWIO TI0JIE3HOCTH — TINATEJBbHO PaCCUMTaH-
Hble 3aBUCUMOCTH MEXKJIy H3ydaeMbIM IIOKa3aTesJeM U OT-
HOCHUTEJIbHOI oTiaueil. YcTaHOBJIEHUE TaKUX 3aBUCHUMOCTEN
JIJTsE PA3HOOOPA3HBIX CJIOYKHBIX S9KOHOMUYECKUX IT0Ka3aTesei
B OOJIBIIMHCTBE CJOydaeB — 3aJada JOCTaTOYHO CJIOXKHAs U
TpyIHOpaspemuMad. Ee pemenue tpedbyer 3HaHUS OOIIUp-
HOM (MHOTIA TPY/IHOIOCTYIIHOM, MO0 OTCYyTCTBYOIIEH BOOO-
mie) HHGOPMAIINK, 3HAIUTETBHOTO BPEMEHN U 3aTPAT, T09TO-
MYy PACCMOTPEHHBIN KOI(PMUIIMEHT PUCKA UCIIOJIb3YETCs IIPH
TIJIAHUPOBAHUN U OIIEHKE KPYITHBIX TTPOEKTOB U ITPOTPAMM.

YKazaHHbIE BBIIE HEJOCTATKHM MPUBOAAT K TOMY, YTO Ha,
MTPaKTUKe NCTIOIB3YIOTCA PA3IMIHbIE KPUMEPUL 0UEHKU T N0-
KA3GMENY YPOSHA PUCKG B 3ABUCUMOCTH OT CJIOYKHOCTH Perria-
eMbIX 33124 1 chepbl MPeAITPUHIMATEILCKOM 1edTeIbHOCTH.
[Tpu sTOM HapsIIy C KOJMYECTBEHHBIM OIPEIeJeHUEM YPOB-
HsI PUCKa, €ro OIeHKa JOIOJIHSAETCS C IMOMOIIBIO PA3IMIHBIX
IIKaJI, ABJISIOIIUXCS B HEKOTOPOI CTEIIeHN PEKOMEHIAIAMU
110 “IIpUeMJIEMOCTH PUCKA U YUUTHIBAIOIINX CYObEeKTUBHBIE
baxTophl. PaccMOTpuM HEKOTOPBIE TaKKe OAXO0/Ibl K OLIEHKE
pHUCKa.

B psze ciaydaes, B 4aCTHOCTH B CTPaxOBOM OUBHECE, B Ka-
YecTBe KOJIMUECTBEHHO OIEHKH PUCKA UCIIOIb3YeTCs BEPOSIT-
HOCTb HACTYILIEHUA PUCKOBOTO cobbiTusA. OmaHuM U3 Hambo-
Jiee PacIpOCTPaHEHHBIX II0IX0A0B K KOJMIECTBEHHOI OIeHKe



pI/ICKa ABJIAETCA NCIIOJIB30BaHUE Bblpa)KeHI/IH
R="U,P,

rine Uy — BennunHa 11oTepb; P — BEPOSTHOCTH HACTYILIEHUS
PUCKOBOTO cOOBbITHS. TakuM 00pas3oM, cmenens pPucka orpe-
JIeISTeTcsl KaK MPOU3BeIeHNe 0yKMIaeMoro yinepba Ha Bepo-
STHOCTb TOTI'0, UTO TaKoil yIepd mpou3oiiIer.

OrHomlenne cyObeKTa K COOTHOIIEHUI0 BO3MOYKHBIX II0O-
Tepb W BBIUT'PHIIIA B 3HAUUTEIBHON CTEIIeHN 3aBUCUT OT €ro
IMYIIECTBEHHOTO COCTOSHISA, MO3TOMY Ha MPAKTUKE YacTO
MCIIOIB3YIOT KO(MMUIIMEHT PUCKA T, OMPeaeasIeMblii KaK OT-
HOIIIEHNEe BO3MOYKHBIX MaKCUMAJbHBIX OTEePb Uy max K 00b-
eMy COOCTBEHHBIX (PMHAHCOBBLIX pecypcoB U, mpeampuHuMa-
Tenist (pupmbr)

r = UH maX/Uc-

Bennumna 3Toro koddduimenTa onpenenasdeT puck bamk-
pomemaea. B O0JILIMMHCTBE CIydaeB YKa3aHHbIe KOJTMIECTBEH-
HbIe OIIEHKHU PUCKA U METOMbI UX ONPeIe/IeHId UCIOIb3YI0T-
Cs1 JIJIsSI OLEHKHU OTHIENbHBIX BHUJIOB pHUCKa. BmecTe ¢ TeM oHI
MOTYT OBITH KCIIOJIB30BAHBL M JJISI OIEHKH PUCKA IIPOEKTa B
[EJ0M. DTO OTHOCUTCS K CJOydasiM, KOIJla MMEIOTCs KOJIde-
CTBEHHBIE TaHHBIE 10 KAyKIOMY PUCKY MM KO JIJId OIEHKN
PHCKa IIPOEKTa KCIOJb3YIOTCA SKCIEPTHLIE METOIBI, B IIPO-
Iecce KOTOPBIX OIEHMBAETCA BEPOATHOCTD YCIIEIIHON peain-
3alliy TIPOEKTA U (WJIK) BEJIMINHA BO3MOYKHBIX TOTEPH BCJIE]I-
CTBIE HACTYILIEHUS PA3INIHOTO POJIa HEXKEIATETHHBIX HCXO-
JIOB.

Tak, eciam IPOEKT MOABEPKEH Pa3IMIHBIM BHIAM PHICKA
1 UMEIOTCS JTaHHBIE O BEJIUMIHHE IOTePh 10 KayKIOMY BHILLY,



TO 0000wWeHMbIl KodpPuyuenm puckae barkpomemaea onpee-

JINTCA COOTHOIICHUEM
N

Ul

I :Zria

1=1

=l

r

rae N — 9MCJIO YIUTHIBAEMbIX BIHIOB PUCKA; Ur(f)max — MaKCH-
MaJIbHO BO3MOXKHBIE ITIOTEPH I10 i-MYy BUIY PHUCKa; 1; — K03(h-
bummenHT, ompeesaomnil pUCK DAHKPOTCTBA IO ¢-MY BUILY
PHUCKA.

[Ipyr HAIMYMU JaHHBIX O TOTEPAX M BEPOATHOCTU UX BO3-
HUKHOBEHUSI 10 KayKJIOMY BHUJIY DPHCKA 0000ueHHvill K0Ip-
duyuenm pucka npoexma oUpeaeadeTca KaK CyMMa CpeIHe-
B3BEIIEHHBIX II0Ka3aTeseil PUCKa KarkI0r0 BUJa, T.e. U3 Bbl-
paKeHust

N N
R=) PUlu =) Ri
1=1 1=1

Kak ormeuajioch paHee, NpH OTCYTCTBUU HEOOXOINMBIX
CTATUCTUUECKUX JAHHBIX KOJUYECTBEHHAdA OIlEHKa KaK OT-
JIeJIbHBIX PUCKOB, TaK U PUCKA IMPOEKTa, B 1I€JIOM OCYIIIECTB/IsA-
eTCsl MEeTOJOM SKCIIEPTHBIX OIleHOK. [Ipu 3ToM KaxKIblil BI
pUCKa XapaKTepU3yeTCst HECKOJTBKUME MoKasaTeaaMu (pax-
Topamun). OIleHKa 9TUX MOKa3aTe/Iell OmpeIeaaeTcss SKCIep-
TaMu B OajIax, KpoMe TOro, KaykKJIoMy M3 IoKas3aTeseil Ha-
3HAYAETCS BEC, COOTBETCTBYIONINIT €ro 3HATUMOCTH.

KomuecTBeHHAsT OIEHKA PUCKA KaXKJI0IO BUJIA U PUCKA
IIPOEKTa B IIEJIOM OIPEIEISIeTCs U3 CASIYIONNX BhIPAXKEeHMI:

N 1

1 L —

R = g R;g;, R;= — g Rijgi; (7 =1,N),
j=1 =1



rae R;; — OajibHad olleHKa ¢-ro pakTopa B j-M BUJE PUCKA,
gij — Bec i-ro aKTopa B j-M BHJE PHUCKA; 1; — UUCJIO YUH-
THIBAEMBIX (PaKTOPOB B j-M BHUJE PUCKA; M — pa3Max OaLib-
HOII TIIKaJIbI, B IIpejiesiaX KOTOPOil OCYIIEeCTBIAETCS OIeHKa
dbaKkTOpOB; g; — Bec j-ro BuJa pucka;, I; — KoJn4decTBeH-
Has OIeHKa J-TO BUAa pucka; K — 0000IIeHHbIN TOKa3aTe b
pucka (puUCK TTpOeKTa).

[Ipu 6aaIbHOI OlIEHKE OTIE/IbHBIX PUCKOB M PUCKa MPOEK-
Ta B IIJIOM KCIOJIB3YIOTCS CJAeIYIONINe TTPaBUIa;

e DaJThbHas OIEHKa KaXKIoro (pakTopa OCYIIECTBISIETCS B
npegesnax dbasipHoit mKanel 0 < R;; < m (Kak npasuio,
ot 0 10 10 6a/710B) B 3aBUCHMOCTH OT CTENEHU BIUAHUA
JTaHHOTO (baKTOpa Ha CTEMeHb j-T0 BUA PUCKA C PAHKN-
poBanueMm oT O (He OKa3bIBAET BJIUAHUA) 110 M (OUeHDb
BBICOKOE BJIUSTHUE);

® BeC KazkKJIoro (pakTopa B NPEIeaax COOTBETCTBYIONIETO
BHJIa PUCKA M BEC KazKJIOTO BUA PUCKA YCTAHABINBACTCA
B mpezenax (0, 1) mpu BHIMOJTHEHUN YCTIOBHIIL:

N
 gi=1 (j=LN) u > gi=1
. p

[Ipy BBIIOJIHEHNN YKA3aHHBLIX YCJIOBHIl KOJIMYECTBEHHA
OLICHKA KaXKJOI'0 BUJA PUCKA U ODOOIIEHHBIN IIOKa3aTeslb
pucka (PUCK MPOEKTa) MPUHUMAIOT 3HAUCHIE U3 HHTEPBAJIOB
0 < R; <1u0< R; <1. Takosel HekoTopble HauboJee
pPaCIIPOCTPaHEHHBIE MOAXOAbl K OIPEIETeHNI0 KOJINIeCTBEH-
HBIX OIIEHOK SKOHOMUYIECKOT'O PUCKA.



3. IlIkaJjbl pucka

Kak ormedasioch paHee, B HACTOAINEe BPeMsl OTCYTCTBYIOT
HAyIHO 000CHOBAHHBIE PEKOMEHIAIIN 10 OTIPEJIe/IEHIIO “TIPHU-
eMJIEMOCTU B TIPOIECCe TPUHATHUSA YIPaBIeHYECKUX perrre-
HUI’ TOTO WJIW WHOTO YPOBHS PUCKA B KOHKPETHOM CUTYyaInu.
Kpowme Toro, B psijie paccMaTpUBAEMbIX HAMH U IIIPOKO HC-
I10JIb3YEMBbIX Ha IIPAKTUKE OI[eHKAX YPOBHS PUCKA OTCYTCTBY-
0T 1morepu. BmecTe ¢ TeMm npu BbIpabOTKe cTpaTeruu IoBe-
JIEHUSI 1 B IIPOIECCE IIPUHATHA KOHKPETHOIO PELICHUsT IIPeJl-
IPUHAMATEJIIO 11e/1ec000pa3HO Pa3indaTh U BbIIEIATH OIIpe-
JIeJIEHHbIE 30HbI PUCKA B 3aBUCUMOCTU OT YPOBHS BO3MOXK-
HBIX 10TePb. I10MBITKOII BOCIIOJHUTD yKa3aHHbIE HEI0CTATKN
1 JIOIOJIHUTE I10JIy9YeHHbIE OIEHKU YPOBHSI PUCKA HYKHOH B
mporiecce MPUHATUS YITPaBIeHIECKUX peIeHnit nHdopMalin-
eil aBIsieTCd pa3paboTKa U NCMOIB30BaHNe PA3INIHOTO PO,
TaK Ha3bIBAEMBIX IMKAJ PUCKA, MO3BOJIAIOMNX KJIACCH(PUIIT-
pPOBaTh TTOBEIEHME JIUII, TPUHUMAIOIIIX Ha cedd X03AHCTBeH-
HBIl PUCK.

Kak m mo OOJBIMUHCTBY JPYyTUX BOIPOCOB, B JINTEpATY-
pe HeT eqUHOT0 TTOAX0/a K TIOCTPOEHNI0 U KPUTEPUAM OIleH-
KU TTKaJIbI pucka. MHOroobpasue mokasaTeseil, mocpegacTBOM
KOTOPBIX OCYIIECTB/ISIETCS KOJMYEeCTBEHHAs OIeHKa PHCKA,
IOPOXKIAET U MHOI0OOpa3ue IMKaJ PUCKA, SIBJISIOMINXCS CBO-
ero poja PEeKOMEHJIAIUSIMU IIPUEMJIEMOCTI TOI'0 WA HHOT'O
YPOBHA pucKa. Tak, Ha ocHOBaHMHM 00ODIIEHUSI PE3YJILTATOB
HCCJIeI0BAaHUN MHOIMX aBTOPOB II0 IIPO0JEMe KOJIUYECTBEH-
HOM OIEHKHN SKOHOMHUYIECKOr0 PUCKA B |3| mpuBemena smiu-
pudecKas IIKaJa PUCKa, KOTOPYIO PEKOMEHIYIOT IIPUMEHATh
IPeIPUHAMATEIIAM [IPU UCIIOIb30BAaHIUN UMI B KA9eCTBE KO-



JIMYIECTBEHHO OTEHKHN PUCKA BEPOSITHOCTH HACTYTIJIEHUSA PUC-
KOBOTO cOOBITHA (TabJ. 1).

Tabyuma 1: DMoupudeckas IIKa/Ia YPOBHS PHCKaA

Bepositnocth  HexkesaresabHoro | ['paganum pucka
Mexoa (BeJMIrHA PUCKA), 10 1

0,0-0,1 MUIHAMAJILHBII
0,1-0,3 MaJIbIi

0,3-0,4 cpemHHi

0,4-0,6 BBICOKHI1
0,6-0,8 MaKCUMAJIbHBIT
0,8-1,0 KPATHIECKUI

[lo MHEHUIO aBTOPOB, IIEPBbIE TPU I'PAJAIUU BEPOSITHO-
CTU HEXKeJaTeJbHOI'O MCXOJa COOTBETCTBYIOT ‘HOPMAJIbHO-
My’ “pasyMHOMY’ PUCKY, IPU KOTOPOM PEKOMEHIyeTCsl IPU-
HUMATb OObIUHBIE HIPEAINPUHIMATEIbCKNE pernerus. [IpuHs-
THe pellleHnit ¢ 60Jiee BBICOKUM YPOBHEM PUCKA 3aBUCUT OT
CKJIOHHOCTH K PUCKY JIMII, TpUHUMAIONMUX perrerne. OIHAKO
MPUHATHE TAKUX PEIIeHnil BOSMOYKHO TOJILKO B CJIyYae, eCJIu
HACTYILJIEHNE HeXKeJIaTeIbHOI0 NCX04a He IPUBEIET PeIIpu-

HuMaTestst (pupmy) K GaHKPOTCTBY.

B [2| npuBemena mkasa, KoTopas JaeT OIEHKY CTeleHH
PUCKa [IPU UCIIOJIb30BAHAN B KAUECTBE KPUTEPUsI PUCKA CPe/I-
Hero oxkugaemoro suadenusi M (X ) 1 cpeHeKBaIPATUIECKO-
IO OTKJIOHEHHUA 0> KaK MePbl H3MEHINBOCTH BO3MOXKHOTO Pe-

3yJbTATA.



J1J15T OTIeHK Y TTPUEMJIEMOCTH OTKJIOHEHWST HCIIOJIb3YETCS KO-
spdurment sapuanuu (V = o/M(X) — cm. m.2). [Ipu sTom
TIPUBOJIATCST CJIETYIOTITIE 30HBI PUCKA JIJIT TAHHOTO KPUTEPUS:

1o 0, 1— ciabad;
ot 0,1 mo 0,25 — ymepeHHad;
cBblie 0,25 — BbICOKAd.

[Ipu onenke npuemieMocTit KO3(MMUIMEHTA, OIPEIEIAI0-
IMero pucK 0AHKPOTCTBA, CYIIECTBYET HECKOJILKO He IIPOTH-
BOpeYAIINX JAPYT APYyry TodeK 3pennd. OaHN aBTOPBI CUNTA-
IOT, 9YTO ONTHUMAJbHBIM SBJIAeTCd KO3(PUIMEHT pUCKa, CO-
crapystonuii 0, 3, a KoadpdunmenT pucka, Beaymuil K OaHkK-
porctBy — 0,7 u Bbime. B npyrux ncTodHnKax MpUBOSUTCS
IIKaJI1a PUCKa CO CAEAYIONUME IPaJallusaMi YKa3aHHOTO BbI-
e K03 puiimenTa;
npuemJieMblit puck — no 0, 25;
nonyctTuMeblit puck — ot 0,25 1o 0, 50;
kputndeckuit puck — ot 0,50 10 0, 75;

KaTacTpodudecKuit puck — cabie 0, 75.

[To MHEHMIO NPAaKTUYECKU BCEX aBTOPOB, B IPAHUIAX KO-
sppurmenta ot 0,3 10 0,7 HAXOAUTCA 30HA IOBLINIEHHOI'O
pucka. [lpunarue pemiennit o peajausainui puCKOBOTO Mepo-
IPUATUA B TPAHUIAX STOH 30HBI ONPENEIAeTCA BeJNIUHON
BO3MOXKHOI'O BBIUTPHIINA, B CJIY4ae, €CJIN HeXKeIaTeIbHbIH ne-
X071 (PUCKOBOE COOBITHE) HE MPOU30HIeT, U CKIOHHOCTHIO K
PUCKY JIAL, IPUHAMAIOIIIX PEIIeHHe.

BesorrocuTeibHO K KO3 DUIMEeHTaM PUCKa CYIIECTBYIOT
OIIMCATEIbHbIE XaPAKTEPUCTUKU IIKAaJ PHUCKA 110 BEJIHYNHE
OXKIJIAEMBIX II0T€Ph, KOTOPhIE MOXKHO PEKOMEHJI0BATH s
OLIEHKHU IIPUEMJIEMOCTH COJEPXKAIIEro PUCK PEeIIeHNs.



HocTaTouHo O/M3KMe, Ha HAII B3IV, 110 POPMYINPOBKE
1 HarboJIee pueMJIeMble JIJIs OIeHKU U IPaKTUIeCKOTO IPU-
MEeHEHWsI TPaJIalliil PUCKa MPUBEJEHBl B KHUTE [5|, a TakXKe B
[4].

B pabore |5| rpagau prcka B 3aBUCHUMOCTHA OT YPOBHS
BO3MOYKHBIX [IOTE€Ph OCYIIECTBIISIOTCH Iy TEM BbIJICJICHUST CIe-
JIYIOIUX BECbMa YCJIOBHBIX 301 PUCKQ:

1

) TIPHEMJIEMOTO;
2) JOMyCTIMOTO;
)
)

3
4) KaTacTpPOoUIECKOTO.

KPUTUYECKOTO;

Jlpyrue aBTOphI |4 BBIAEAAIOT 06AGCTIU PUCKE:

1

) MUHIMAJIBLHOTO;
2) TIOBBIIIEHHOTO;
)
)

3
4

KPUTUYIECKOTO;
HEIOITYCTUMOT.

[Ipu 5TOM XapakTepucTUKN yKa3aHHLIX Tpajanuii (30H,
obsTacTelt) TPaKTUIECKN COBIAIAIOT.

30Ha TPUEM/IEMOTO (MUHIMAJIBLHOTO) PUCKA XapaKTePU3y-
eTcd YPOBHEM II0Tepb, He IPEBBLIIMIAINM pa3Mephl UNCTO
TPUOBLIN.

30Ha JOMYCTUMOrO (IIOBBIIIIEHHOT0) PHCKA XapaKTePU3yeT-
Cs1 YPOBHEM IIOTEPD, HE MPEBBIMIAOIIM Pa3Mephl PacueTHOI
TPUOBLIN.

MgI sumb 6erio 0CTaHOBUJINMCH Ha IMPUHINIIAX (POPMHUPO-
BaHUS Pa3/JIMIHBIX IIKaJ PUCKOB. Bosee 1moapobHO TOT BO-
IIPOC 00CY2KIaeTCsd B IMUTUPOBAHHON JINTEpaType.



4. Puck B Teopum MaTpPUYIHBIX UTP

B Teopun urp gacTo mpeioaraeTcs, 9To U'POKU BHIOMPAIOT
CBOU CTPATErny HE3aBUCUMO APYT OT Apyra. Lleibio urpsl sis-
JISIeTCsI, KaK IIPaBIJIO, BBIOOD CTpaTeruu, COOTBETCTBYIOIEH
TOYKE PABHOBECHSI, T.€. TaKOi CUTyalluu, OTKJIOHEHHE OT KO-
TOPOI KaXKJ0T0 MI'POKA 10 OTIAEIbHOCTU Pas3Be JINIIb YXY/I-
MTaeT ero Pe3ysabTar.

Mexty Tem cTpaTerusi paBHOBecus (paBHOBECHAsT CTpaTe-
TUsT) — 9TO CTPATErwsi HAMEKHOCTU, OHA OTPAYKAET CTPEM-
JIEHIE TOJIYYNTh TapaHTUPOBAHHBINM PE3YyJIbTaT HE3aBUCHMO
OT JeficTBuii mapTHEpoB. KcTecTBEHHBIM CJIEACTBUEM JTOIO
SIBJIAETCd TOT (PaKT, ITO OHA O0OECIeYNBAET, BOODIIE T'OBO-
P, 0OYeHb CKPOMHBII BHINTPHIIT. OIHAKO BIIOJIHE Pa3yMHBIM
SIBJIAETCA TaK»Ke BBIOOD CTPATEruu, OTJIMYAOIIeiics oT pab-
HOBECHOI ¥ CBSI3aHHOI C OIpee/IeHHBIM puckoM. [Ipm BBHI-
bope Takoil cTpaTeruu Hy>KHO YIUTHIBATH BCE BO3SMOXKHOCTH,
KOTOPbIE OTKPBIBAIOTCSI B XOJI€ UI'PBI: [IPEJIII0JIAraeMoe IOBe-
JIEHIE UI'POKOB, BBII'ObI, KOTOPbIE MOI'YT ObIThH IIOJIy9YeHBI B
pesysbTaTe n30paHHOIl cTpaTeruy, UX CTabUIbHOCTD U T.II.

3aMeTUM, 4TO B TEOPUU HUIP IPEHIOJIAraeTcs, 4TO Cpe-
JI1 UI'POKOB UMEETCsI XOTsI Obl OJIMH, KOTOPBIi JIeficTBYeT co-
3HATE/JIbHO U IIeJIEHAIIPABICHHO, OCTaJbHbBIE YK€ MOI'YT PYKO-
BOJICTBOBATBCS CJIydailHbIM BEIOOPOM, IIPEMEPOM CJIY2KaT TaK
Ha3bIBaeMble “UI'PBI IPOTUB IPpUPOIbl . B aTOM cirydae cunTa-
eTCsI, YTO CBOIO CTPATErUIO IIPUPOIa “BbIOMpaeT” HE3aBUCUMO
OT JPYI'UuX YYaCTHUKOB UIDHIL.

Paccmorpum mMarpudanyio urpy (Hampumep, “Urpy mpoTuB
pupoibl’). B Marpuiie urpel (i HaMISIAHOCTH H300pasnM
ee B BUJie TabJIUIBI) CTPOKU O3HAYAIOT BO3MOYKHBIE BapUaH-



ThI PEIIEHNH, TPUHUMAEMbIX UTPOKOM (MM MOTYT OBITDH TLTa-
HOBUK, PYKOBOJUTE/b ¥ T.II.), & CTOJOIBI — BO3MOXKHBIE CO-
CTOSTHUST TIPUPOIBI (XO3AHCTBEHHON CPEeIbl). DJIEMEHT MaTPH-
IIbl @jj O3HAYAET CYyMMY ILJIaTeXKa B CUTYAIIMH, KOTJa UTPOK
(Oy7eM Ha3BIBATH €0 TEPBBIN UIPOK) TMPUHUMAET PEIeHne
i (BBIOMpAET CTpATEeruio ¢) MPU COCTOAHUN TPUPONL j (BTO-
poit UTPOK BHIOWpaeT cTpareruto j). EcrecTBeHHO TOTAraTh,
9TO UIPOK CTPEMUTCS MAKCUMU3UPOBATH CYMMY ILIATEXKA, 4
pUPOa (MCXOANM U3 HAUXY/IIINX U3 BO3MOYKHBIX CHTYaInii)
— MUHUMHI3HpoBaTh. IlocTaHOBKA UIPOBOM 3aJa9/ OITUMU-
3allyl PeIIeHnil, TPUHUMAEMbIX B YCJIOBUSIX PUCKA, MOXKET
OBITH IPEJICTaBICHA CAEAYIOMNIM 00Pa30M:

® IMeeTCd N BO3BMOXKHBIX CTpaTeruii si, So, . . ., S, IIEPBOrO
NT'POKA;

® BO3MOYKHBIE BAPUAHTHI JEHCTBUI KOHTparenTa (“‘CoCTosI-
HUST TTPUPOBI’) TOUHO HEM3BECTHBI, OJHAKO O HUX MOXK-
HO CJIeIaTh 1M TMPEIIONIOKEHUN 1, G2, - - - , G (CTpaTErUn
BTOPOTO UT'POKA);

® De3ysIbTaT, TaK Ha3bIBAEMBbIN BBIMI'PBIII @;j, COOTBETCTBY-
IOMUY KayKI0# 1mape cTpaTeruil mepsoro u BTOPOro urpo-
KOB, MOXKET OBITH MTPEJICTABJIEH B BUJIE SJIEMEHTA, TIIaTe K-
HOM MaTpHIlhl (CM. TabJr.2).

Buiurpsliiny, ykaszaHHble B TaOJIUIe, SBISIOTCS II0Ka3aTe-
JsiMu 3 deKTuBHOCTU pemtennii. Beibop peleHus B ycaoBU-
SIX PUCKa IIPEJIII0/IaraeT, YTO BEPOITHOCTH BO3MOXKHBIX BapU-
AHTOB 0OCTAHOBKU M3BECTHBLI. DTU BEPOSATHOCTH OIIPEIE/IAI0T-
Csl Ha OCHOBE CTaTUCTUYECKUX JAHHBIX, & IIPU UX OTCYTCTBUU
— Ha OCHOBE 9KCIIEPTHBIX OIleHOK. Hajinune BeIUIPhIIEit, siB-



Tabsnmna 2: Marpuna narexeii (BIUTPHINIEH) B Urpe ¢ IBYMsT yIaCTHUKAMA

BapuaHTBl cTpareruii ..
BapuanTtsl crparernii 2-ro urpoka
1-ro urpoxka
q1 q2 dm
S1 a1 @12 A1m
S2 21 22 A2m
Sn ap1 Up2 Apm

JISTIOTIUXCS TTOKa3aTeIAMU 3P MEKTUBHOCTH PEIIEHNI, TO3BO-
JISIET OIPEJEUTh IIOTEPU B PE3Y/IbTAaTe HPUHATHS HEOIITH-
MaJILHBIX PeIeHni.

YKayKeM HEKOTOPble KPUTEePHUH, KOTOPhIE MCIIOJIb3YITCs
[IPU IPUHSITAN PEIIeHuil B TEOPUN Urp.

IIpuanun HemocTaTodHOTO OOOCHOBaHmMA .Jlamiaca
ICIIOJIB3YETCSI B C/Iydae, eC/Id MOXKHO IIPE/IIIoararh, YTo JIo-
0oe M3 BO3MOXKHBIX COCTOSIHUII IPUPOABLI He 0ojiee BEpOdAT-
HO, YeM JIpyroe, T.e. CUUTAETCs, UTO BCE COCTOsIHUS PaBHO-
BepodATHBI. TaxkuMm obpasoM, cTpaTerust §; “TpPeAnouTUTE b
Hee” crparernu s; (IumieM B JaJbHEIIeM s; > S;), €Cin
M(s;) > M(sj), rie M(s) — oxKujaeMblit BEIUTPBIIT TIPH UC-
TIOJIb30BAHUN CTPATETUN S, WIN

m m
Z Qjp > Z Q-
k=1 k=1

[IpumeneHne 3Toro KpuTepud Ieaecoodpa3Ho B TeX CIIy-
qadX, KOI'la BEJIMKH Pa3JIM49nid MEzKAY OTAEJIbHBIMIN COCTOA-
HUSIMU [IPUPOIBI, T.€. BEJIUKA JIUCIEPCUs 3HAYEHUN a,, k =



1,...,n. 9T0 OUYeHb yIOOHBI KPUTEPHil, HO €ro HeJOCTaATOK
3aKII0TAETCA B TOM, UTO TepseTcd CTPYKTypa UT'PHI.

MakcuMuHHBIH KpuTepuii Bajbaa mpepigaraer BbI-
O0op caMoOil OCTOPOXKHOI, IECCUMUCTUIECKON CTPATEIuU, ITO
COOTBETCTBYET MUHHUMAKCHOH CTpaTeruyl B CTATUCTHIECKUX
nrpax. Kpurepnit Baabmga pekoMeHpyeT BEIOMpaATh TaKoil Ba-
PUAHT, TPW KOTOPOM B XYAITUX yCJIOBUAX HOCTUTAETCT Hau-
Oobmnit 3 PeKT:

S; > Sj, eciu mkin Qi > mkin @

Taxum obpaszom, Kputepuit Bajabmga mcmoab3yeTcs B CIIy-
Jasdx, Korja TpedyeTcs TapaHTHs, YTOObI BBIUTPBII B JIIO-
OBIX YCJIOBHSIX OKA3bIBAJICSI He MeHee, 9eM HamOOJIbINMI u3
BO3MOXKHBIX B CAMBIX XyAIUX yca0BUAX. Hanmydmum pere-
HUEM OyJIeT TO, JjId KOTOPOI'O BBIMI'PHIII OKaXKeTCsd MaKCHU-
MaJIbHBIM M3 BCEX MUHUMAJIBHLIX IIPU Pa3JIUYHBbIX BapuaH-
TaxX ycjaoBuil. Kpurepnii, HCIIOIb3yeMbIil IPU TaKOM IIOIXO-
Jle, TIOJIy4n/ HaszBaHue MakcuMmuHa. Ero dopmaanzoBanHoe
BbIpasKeHue

max min a;;.
i

JlaHHBI KPUTEPUl IPOCT U YeTOK, HO KOHCEPBATHBEH B
TOM CMBICJIE, YTO OPUEHTUPYET NMPUHUMAIOIIEro pelleHrne Ha
CJIUIITKOM OCTOPOKHYIO JIMHUIO TIOBeJIeHNs. B cBsa3M ¢ TuM
KpuTepreM Basbma Ti1aBHBIM 00pa3oM MOJIB3YIOTCS B CTyda-
SIX, KOIJa HeoOXOIMMO O00eCIednTh yCIeX Mpu JII0OBIX BO3-
MOYKHBIX YCJIOBUSIX.

Kpurepuii 06006111eHHOr0 MaKCUMUHA (IeCCUMU3Ma
— ontumu3aMa) ['ypBUIA HCIOIB3YETCS B TOM CJIydae,
KorJa Tpedyercd BhIOpaTh “CPEJIHION JUHUIO IIOBEICHUST —



MEYKIy JIMHUEl TToBeIeHNd B pacueTe Ha ‘Xyamiee’ 1 JTMHHUe
ToBeJIeHNs B pacueTre Ha ‘yyurree’. OH npeajgaraeT KOMIIPO-
MICCHOE IIPaBUJIO BhIOOpa CTpaTernu mopejaeHus. Js Kaxx-
JIOfl cTpaTerun S; BEIOMPAETCST BEJIUUINHA,

h; = )\mgxaik + (1= X) mk@n @ik,
0< A<
I, Takum obpazom,
Si > 85, ecan h; > h]'.

Ou4eBUIHO, YTO 3aBUCUMOCTD BEJIMYUHBI h;, ¢ = 1,..., M OT
rapaMeTpa A OUeHb BeJuKa. JTOT IIapaMeTp MOXKHO Ha3BaTh
“mapamMerpoM onTUMU3MA’, TaK KaK yBEJIUUYEHUE A O3HAUYAET
MIOBBLIIIIEHNE YBEPEHHOCTH B ycrexe. [Ipumenenune sToro Kpu-
Tepus OCIOXKHAETCs, KOTJa HeT 000CHOBAHHOTO TIPeICTaBIIe-
HUs 0 BesimauHe mapamerpa A. O4eBUIHO, STUM TapaMeTpaM
B Pa3HBIX CUTYaIlUsIX I€J1eCO00Pa3HO IPUIaBaTh PA3JIMIHBIE
3HaUeHnA. MOXKHO OTMETHUTh, UTO Kpurepuit Bambma dBiis-
eTcd YaCTHBIM cjaydaeM Kputepus ['ypeura npu A = 0. Ec-
a1 A = 1, To MBI EMeeM JIeJIO C KpaiiHe ONTUMUCTIIECKOIt
TOYKOI 3pEeHNdA, KOTOPYIO OyaeM Ha3bIBaTh CTPATETUeil Mak-
CUMAKC.

Suagenus A Mexkay 0 m 1 gBIAIOTCI MPOMEXKYTOUHBIMU
MEXKIy HauOOJIbIINM PUCKOM U OCTOPOXKHOCTBIO U BbIOMpa-
IOTCS B 3aBUCUMOCTH OT KOHKPETHOH 0OCTaHOBKM U CKJIOHHO-
CTU K PUCKY JINIA, IpUHUMaloIero pemenne. HemoctaTrkom
Kpurepusi ['ypBuiia (KpoMe TOro, 9170 A — TPYHO OMPEeIes-
eMblil, CyObEKTUBHBIN [TAPAMETP) ABJISETCS TO, ITO OH OXBa-
THIBAET He BCIO CTPYKTYPY LEJTUKOM, a TOJBKO OJIMH WK JBa
ee dJIeMeHTa, OCTaJIbHAdA »Ke MH(MOPMAId He HCIIOJIb3YeTCs.



MunnmakcHbIii kputepuii C3BUIXKa HCIOIb3YETCS B
TeX CAydJasx, KOorja TpedyeTcs B JIOOBIX YCJIOBUAX u30e-
YKaThb OOJIBIIIOTO PUCKa. B COOTBETCTBUM ¢ 3TUM KPUTEPUEM
TPEJITOYTEHNE CJIEIYET OTIATH PEIIeHHIO, IJIsT KOTOPOT'O MaK-
CUMaJIbHBIE TIPU PA3INYHBIX CTPATErUAX HMOBEICHUs MOTEePH
OKaXKyTcd MUHUMaJbHBIMU. Kpurepnit CsBuKa IbITaeTCs
MUHUMI3UPOBATH “yIIYIIEHHYIO BeIroay . [locTuraercd sTo c
IIOMOIIBIO TIepexoda K JAPYyIuM JAaHHBIM, KOTOPBIE y:Ke pac-
CUNTBIBaIOTCA 110 KpuTepuio Banpaa. @opmyna mepexoma —

bij = Qy5 — m]?JX Qfj-

B neit bij O3Ha4YaeT BBITO/LY, KOTOPYIO MBI VIIYCTUJIN, HE 3Hadd,
KaKO€ 13 COCTOAHUI HACTYIUT B COOTBETCTBYIOIINIT MOMEHT.
Taxum 00pa3oM, KpUTepuii MOYXKHO 000OIINTL B BUJIE

s; > 8, ecan mk@n(aik — max arg) > mk@n(ajk — max arg)-

Kpurepnit CsBumgka TpencTaBiadeTcsd BecbMa IpHeMJIe-
MBIM TIPW TIPUHATUN PEIIeHnii Ha JJIUTeabHbIH mepuoma. Ha-
IpUMep, HEKOTOphbIe SKOHOMUCTBHI CUMTAIOT €ero Hambojee
MIPUEMJIEMBIM JIJTA PEIIEeHN 110 KAIINTAJIOBIOXKEHUAM Ha TTep-
CIEKTHUBY. DTOT KPUTEPUi TaK>Ke OTHOCUTCA K Pa3PsIIy OCTO-
porkHBIX. OJHAKO B OTJIMYME OT KpUTepud Bajbma, KOTo-
PbIil HaIIpaBJIeH Ha IOJy4YeHre TapaHTUPOBAHHOT'O BBIUT'PbI-
mra, Kpurepuit CIBUIKa MUHUMU3UPYET BO3MOKHBIE ITOTEPH.

OCHOBHBIM UCXOJIHBIM JIOIYIIEHIEM STOI'0 KPUTEPUA ABJIs-
eTcd MPEJIIOJOKEHNE O TOM, YTO HA HACTYILJIEHUE BApPUAHTOB
0OCTAHOBKM OKa3bIBAIOT BJIMAHHE JIEHCTBUA Pa3yMHBIX IIPO-
TUBHUKOB (KOHKYPEHTOB), MHTEPECHI KOTOPBIX PSMO MTPOTH-
BOITOJIOXKHBI MHTEpecaM JIUIa, MPUHUMAIOIIEro perrerne.
eCJIN Y MPOTUBHUKOB (KOHKYDPEHTOB) MMEETCST BO3MOXKHOCTH



N3BJIeYh KaKne-I100 MPenMyIInecTBa, TO OHU 3TO 00d3aTeIHHO
CJIEJIAIOT. DTO 00CTOSTEILCTBO 3aCTaBJISIET JINIO, IPUHIMAO-
Imee perieHne, 00ecIednTh MUHIMUBAITUIO TIOTEPh BCJIEICTBHUE
9TUX JAEVCTBUI.

Kpurepnii Baiieca nmpuMendgeTcsa B Tex CIydasdx, KOTIa
M3BECTHO pacrpejiesieHe BeEpOATHOCTEN BOZMOYKHBIX COCTOSI-
Huil. Kcmm 9To guckpeTHOe pacupenenenne BepoaTHOCTeR 3a-
JTaHO HADOPOM BEPOSTHOCTEN [P1, ..., Pk, - - -, Pp), TO 10 KPH-
Teputo Baiteca crparerus s; npenodruresbree S; (s; > Sj),

g Py > g QjkPk-
k k
Takum obpasoM, Kak B ciaydae Kpurepus Jlamiaca,

eCJIn

BBLIOODP IMPOM3BOJINTCA Ha OCHOBE MAKCUMU3AIMHU OXKUIae-
MOU BEJUYUHBI, COOTBETCTBYIONIEN 3aJaHHOMY pacipeeie-
HUIIO,KOTOPOE 3JeCh YK€ He IIPEJIIoaraeTcd PaBHOMEPHBIM.
Koneuno, mpuMmeHnenmne KpuTepus bailieca orpaHmdmBaeTcd
TeM, UTO paclpejiesieHre BepOATHOCTEN IIPEeJIIIoIaraeTcd 3a-
paHee U3BECTHBIM.

Kpurepnii Xojekeca — Jlemana. Ilpu peanuzanun
9TOT'0 KPUTEPHsS HCIIOJb3YIOTCA JIBa CYObEeKTHUBHBIX II0Ka3a-
TeJIsA: BO-IIEPBBIX, pacIpe/ie/ieHe BePOITHOCTE, UCII0Ib3Ye-
Moe B KpuTepun baiieca, Bo-BTOPBIX, ‘TTapaMeTp ONTHMU3Ma,
n3 Kputepud ['ypsuiia:

s; > Sj, ecin )\Zaikpk + (1 —=X) mkin a;, >
k
> AZajkpk + (1= X) mk@najk, 0< A<
k

YacTHBIMK CJIy9asgMn 3TONO0 KPUTEPHUA ABJISIOTCS KPHUTe-
puit Baiteca (mpu A = 1) u xpurepuit Baabna (mpu A = 0).



HemoctarkoM 3TOro KpuTepud sABJSETCS TO, YTO B HEM WC-
TIOJIL3YETCA MHOTO CYObeKTUBHBIX (PaKTOPOB.

Kpurepuii Kodbmana onmmpaerca Ha TOHATHUS “Heymada’
n “‘ycrex’. PesyabTaT MeHBINIA, ueM pi, 00bIBIIeTCd “HeyIa-
aeif”) a OOBIINIL, TeM po, ONIEHNBAETCH KaK “yerex’ (pp U po
— cyOBeKTUBHBIE TMapaMeTphl). BeposdTHOCTH Heymatdn orfe-
arBaeTcd B « - 100%, BepoaTHOCTh yemexa — B 7y - 100%. 1o
TOXKe CyObeKTHBHBIE TapaMeTpbl. TakmMm oOpa3oM, B 3TOM

KpI/ITepI/II/I I/ICHOJII)SYGTCH T1I€TI>Ip€ Cy6rb€KTI/IBHbIX HapaMeTpa:
— 0 + — 0 +
$i>sj, ecm ag; +Pq; +7q; > aq; + Bq; +q;
rie

521—04—’}/,
¢, = M{ag : ag, < pr},

ql(g — M{akr - b1 < apr < p2}7
r

QI_: — M{akr D Qg > p2}
r

Tak, paccMOTpuM MaTpUIHYIO Urpy. Karkmgad momycTu-
Magd, HO He paBHOBECHas CTpaTerns MOXKeT ObIThb Ha3BaHa,
PUCKkosol cmpame2uet. YIaCTHUK UJeT Ha PUCK B HAJIEXK/IE
ITOJIYIUTh OTHOCUTEIBHO OOJIBITYIO TPUOLLIb (IPUOBLITH, TIPe-
BBITIAIOIIYIO [IeHY UTPBI); MIPUHUMAET TaKOe PEIIeHUe, CJIe]I-
CTBHEM KOTOPOT'O MOXKET OBITH BBIMI'PHIII, MEHBIINI paBHO-
BECHOT'O 3HAYEHUS.

EcrecTBeHHO, B WI'Pe € HTPOTUBHUKOM, IIOCJIEIOBATEb-
HO MPUMEHAIONINM ONTUMAJJIbHYI0 PaBHOBECHYIO CTPATErHIO,
PUCKOBYIO CTPATErnio IPUMEHATH He 11eJ1ecO00Pa3Ho, IIOTOMY
YTO MOCTYIIasl TakK, MOYKHO TOJILKO ITPOUTPATh.



BumecTe ¢ TeM MPOTUB UTPOKa, OCYIIECTBIAIONIET0 TaKyKe
PUCKOBYIO TaKTHKY, YK€ CTOUT MCITOJIb30BaTh BO3MOXKHOCTU
OTX0/Ia, OT PABHOBECHOI CTPATErni. DTO BHITEKAET U3 CAMOI0
onpeiesIeNns paBHOBECHOH cTpaTernn. [Ipexxae ueM mpucTy-
Th K OMUCAHUIO NMPUMEHEHNS PUCKOBOU CTPaTErnM B Ma-
TPUYHOII UTpe, CJeAyeT IIPUBECTH OIIPeJIeJIeHUS ITOHATHI, KO-
TOPbIE MBI B JIaJIbHEMIIeM Oy/ieM TaKxKe HCII0Ib30BaTh. JTO
TOHSTUST TUITUIHON MPUOBLIN U TUIIMIHOTO yIepba (He cie-
JIyeT CMEIINBAThb CO Cpe/iHell MPUObLILI0O U CPETHUM YIIep-
6oMm). IlycTe MaTpuiia Urpbl UMeeT BT

a1 492 g3
S1 —4 —1 5
S1 3 0 —1
S3 1 0 1.

BoguMble OHATHUS IIOACHUM Ha IpuMepe. Hazoem mu-
nuynsLM  yuepbom Ty, MaKCUMaJIbHO BO3MOXKHBIN pas3mep
yiiepoa, a munuunoti npubviavio 1, — MaKCUMAaJbHO BO3-
MOXKHBIH paszmep npubbum. HeTpymao mpoBepurh, 9To pas-
HOBECHAA CTPaTerus JJisd Hallleil MaTpHUIbl UIPbl 00ecIevn-
BaeT pPe3yJibTaT, PaBHBII HYJIIO:

mkin max a;; = max mkin a;r = 0.
7 7

TakuMm 06pa30M, €CJIN TIEPBBIN UT'POK MIPUMEHAET CTPATETUIO
S1, TO

T,=5—0=5,

T, =0— (—4) = 4.

CnenoBaTebHO, KOI(MDMUITMEHT pUCKa, BUIA

r="1T,/T,



CTpaTerum S; 1epBoro UrpoKa
r=4/5=0,80.

MHO>XKecTBO cTpaTernii mepBoro Urpoka, JJjIst KOTOPBIX KO-
3 duImeHT prcKa r MeHbIIe WIK paBeH 71, OyaeM Ha3bIBaTh
MHOACECNBOM JONYCMUMBLE cmpamezuti 1 0003HAUATH CIM-
Bosiom d(1;ry). Utak, umeem

6(1;0) = {ss3},
6(1;0,33) = {s9, s3},
6(1;0,5) = {s9, 53},

5(]7078) - {317 52, 33} = 5.

3/1eCh CUMBOJT § O3HAYAET ITPOCTPAHCTBO BCEX CTPATETH ITep-
BOT'0 NTPOoKa. MUHUMAIbHYIO BEJIMINHY 75, /1T KOTOPOit MHO-
YKECTBO JOMYCTUMBIX CTPATETUi COBMALAET C MPOCTPAHCTBOM
BCEX CTpaTeruil, OyJeM Ha3BIBATH PUCKOGHIM MAKCUMYMOM
MHOZKECTBa CTpaTeruil mepBoro urpoka u obosnadars R .
B manHOM ciydae PHCKOBBIM MaKCUMYM MHOXKECTBa CTpaTe-
Uil IEPBOrO0 UTPOKA pPaBeH

R™ax — (), 80.
JlomycTuMble CTpATerud 0 BTOPOrO UI'POKA!
0(11;0) = {a},
0(11;0,7) = {g},
0(11;0,75) = {q, ¢=},

6(11;5,0) = {q1, 2,43} = ¢



(¢ — TpPOCTPAHCTBO BCEX CTPATEruii BTOPOro Urpoka). Puc-
KOBBIII MAKCUMYM MHOYKECTBA CTPATETUil BTOPOTO UTPOKA,

R = 5, 00.

OueBHIHO, UTO TaK KaK 3HadeHNEe KO3(MPUIIMEeHTa pUcKa, 1
JIJT ONTUMAJIBHON IUCTOH cTpaTerun paBHo 0, TO oNTHMAaJIb-
Has 9UCTas CTpaTerus OyaeT MPUHAIIeKaTh MHOXKECTBY JI0-
MyCTUMBIX CTpaTernii. PUCKOBBI MUHUMYM JaHHOT'O MHOYKe-
CTBa CTpATErnuii MOYKHO OIPENENTh CIAEAYIOMNM 00Pa30oM:
9TO — MWHUMAaJbHAA BeJIUIWHA T, TTPU KOTOPOU MHOYKECTBO
JOTTYCTUMBIX CTpPaTeruil OyJeT COCTOATh IO KpaitHeil Mepe
3 ABYX d7eMeHTOB. OO03HAUNM PUCKOBLIT MUHUMYM Hepe3
R™1 Torna jIs HAIIETO CJIydas

R — ), 33,

R = 0,75,

Bemmauna R™" paeT mHPOpPMAIIMIO 0 BO3BMOXKHOCTSIX ITOI-
TN Ha puck, a R™* — o npejenax 3TUX BO3MOXKHOCTEIH.

5. Amnaau3 puckKa ¢ moMoIbio (PYHKIINH OJIE3HOCTHI

B pazx. 2 Mbl obcyKaaan posib (PYHKIIUK [IOJIESHOCTU IIPU
aHaJIM3e PUCKOB. Terepb, UCIOJb3Ys 9Ty (DYHKINO, HaMe-
TUM IIOJXOJbI K COIIOCTABJICHUIO IIOJIE3HOCTH CJAYYalHbIX U
JIeTEPMIHUPOBAHHBIX BEJINYLH.

[Tycts & — nnBectuimn (Baokenns) B mpoexT, U(x) — cre-
meHb (PYHKINS) MOJE3HOCTH 3TUX Biaoxkenwii. [losesHocTs
MHBECTUIINN & MOYKHO U3MEPSITh MO-Pa3HOMY:

® KaK BHYTPEHHIOIO HOpMY Joxoma [ RR mpoeKTa ¢ WHBe-
CTULIAMU X;



® UICTYIO MPUBEJIeHHYIO cTonMocTh [N PV mpoekTa mocite
BJIOKEHU I;

e [IpUpAIIEHIe TTOCTIe MOTOJHITEIbHBIX NHBECTUINN & ab-
COJTIOTHOM TIPUOBLIN COBOKYITHOTO (II00ATHHOTO) MPOEK-
Ta;

® I[IpUPAIIEHUE [I0Ce BJIOYKEHUN & HOPMbI HIPUOLLIN I[JIO-
0aJIbHOT'O IIPOEKTA;

® CTeIleHb JTOCTUYKEHUd KaKOH-/I100 e/ B 3aBUCUMOCTHU
OT BJIOZKEHUN X.

BuyTpennas craBka J10X0J1a TTOKA3bIBaeT CTENeHb PeHTa-
OesbHOCTH 1IpOoeKTa. IIpu cTaBKe NMCKOHTUPOBAHUS, PABHOI
BHYTPEHHElI CTaBKe JI0X0/1a, YUCTasl IPUBEIEHHAS CTOUMOCTD
npoekta, N PV [17] obpaiaercst B Hy/Tb. BHYyTpeHHSIsT cTaB-
Ka, JI0X0JIa U YHICTasl IPUBEJECHHAs CTOUMOCTD IIPEICTABIAIOT
co0Oil B3AMMHO JIOIOJIHSIONINE, a He HCKJII0Yalollie KpuTe-
pUH: BHYTPEHHsIsI CTaBKa JIOX0/a II0KA3bIBAET HOPMY IIPUObBI-
JIN, YUCTas NPUBEJEHHAs CTOMMOCTb — abOCOJIFOTHYIO BeJIU-
quHy npudbLm. Tak, ecianm umerTcd JBa mIpoekta A u B u
C HavaJbHBIMU WUHBECTUIIUSAMU [4 # Ip, TO BIIOJIHE MOXKET
OKa3aThCsd, 9TO MPoeKT A mMeeT 0OJIBITYI0 HOPMY MPUOBLIN
— OOJIBITYIO BHYTPEHHIOIO CTaBKY J0XO0Ma, a MPOoeKT B maeT
OOJIBITYIO a0COJIIOTHYIO TPUOBLIL — MMeeT OOJIBITYI0 THCTYIO
TPUBEIEHHYIO0 CTOMMOCTD.

DOyuknus mosesHoctn U(x) MOKa3bIBAE€T CTENEHb BBITOJI-
HOCTHU KaKOI'0-JIO0 BapuaHTa BJIOXKEHUI B 00beMe T, HAIIPU-
Mep, KaK YUCTYI0 IPHUBEIEHHYI0 CTOUMOCTb WM KaK HOPMY
pPEHTAOEIbHOCTHU IIPOEKTA.



Tumuamas 3aBUCUMOCTD MTOJIE3HOCTH OT 00beMa BJIOYKEH-
HBIX CPEJICTB TakoBa. [Ipm MasblX x KayKjoe HOBOE JOTOJ-
HUTETHLHOE BJIOYKEHUE DACIINpPSeT BO3MOXKHOCTH WHBECTOPA,
TOSTOMY BHAUAJIE MOJE€3HOCTh BJIOKEHNUT & PACTET CBEPXJIN-
Hefino (1o z):

Ux+1)>U(x)+U(1).

[Tpu OosBbIINX 3HAUEHNAX T KaXKI0€e JTOTIOJTHUTEIHLHOE BJIO-
JKeHne y»Ke He BJINIeT CTOJb 3HAUYNTEJIHHO Ha Pe3yabTaT, BO3-
MO>KHOCTH MHBECTHUIINI PeaIn3yI0TCA B TIOPsIKe YOBIBAIOIIIE
OTHa4uM OT BjIOXKeHui. Takum odpasoM, mpu OOJbIINX 3HAUE-
HUAX T TI0JIE3HOCTH BJIOXKEHUI pacTeT MeHee, 4eM JIMHENHO
1o :

Ulx+1)<Ux)+U(1).

[Tpu cpepnux 3HAUEHUAX BIOXKEHUN & PYHKIUS IOJIE3HOCTH
MOXKET BO3paCTaTh JIMHEIHO MO X

Ux+1)=U(z)+U(1). (5.1)

CBepxX/IMHENHbIN, JTUHEWHBIN W 0ojiee MeJIJIEHHBIH, YeM JIu-
HEeMHBIHN, pocT (YHKIMU [IOJIE3HOCTHU 110 BEJIUYMHE BJIOXKEHMUIT
£ MOYKET OBITh MCIIOJIb30BaH JIJId BBISICHEHUA CTEIEHU OTHO-
IIIEHUA K PUCKY.

Bynem roBoputh, uTo uneecmop A uszbezaem pucka, ecim
ero gpyHKIus mosaesnHoctn U4 oTpakaeT NpeanodTeHne Je-
TEPMUHUPOBAHHON BEJIMYNHBI TOJIE3HOCTU TI0 OTHOIIECHUIO K
CJIyYaiiHON BeJIMYNHE C TeM K€ MaTeMaTUYeCKUM OXKUJIaHU-
eM. MareMaTn1iecKn 9TO BBIPaXKaeTCsl CIASTYIONINM 00pa30M:

UA(ZPiSU(i)) > ZpiUA(x(i))v (5.2)
i=1 i=1



rIe

Y pi=1 pi>0; i=1,...,n (5.3)
1=1

Oyuknus Uy (x), yaosiaersopsitomias yeiaosusim (77), (77),
Ha3BLIBAETCA BOTHYTOM. Boruyras ¢pyHKIUS TOJIe3HOCTH, U30-
OparkeHHas Ha pUC. 6, OMUCHIBAET NPEInOUmMenus AU, Us3-
Oezarowezo pucka. Taxast GYHKIWS TOJIE3HOCTH COOTBETCTBY-
eT yMeHbITTaloImelicd oTaade Ha BAOXKeHUs . [ BorHyToi
(DYHKIINH TOJIE3HOCTH CIIPABEIJINBO CBONCTBO: OTPE30OK, CO-
eIMHSIONMNI JBe TOYKKU Ipaduka (PyHKINNA, COOTBETCTBYIO-
mue, nampumep, suadennsm ¢\ u x?)| maxonmres mox rpa-
dbukom (cm. puc. 6).

MuOXKHUTETN p; MOXKHO WHTEPIPETUPOBATH KaK BEPO-
ATHOCTU BO3HUKHOBEHUA CUTYyaAIUN 2. B stom cydae

n
Ual E pix(z)) — MOJIE3HOCTD JETEPMUHNPOBAHHOI BEJIMUNHBI
i=1

M (z):

n
o= piat)
1=1

n
a g piUA(z") — oxmmaemas 01€3HOCTD CIydaiiHON BeTH-
i=1

YUHBI T

M(Uy(x)) = Z piUA(z"). (5.4)



Ulx,)

Utx)

P1Ux) + p2U(x2)

|
|
|
|
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|
|
|
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|
|
|
|
I
I
|
|
|
I

0 X1 pixg tpax; X3 x,3

Puc.6. Boruyrasa dyukiusa monesnoctn
N3 dopmyier (77) ciaemyer HepaBeHCTBO
Ua(M(z)) > M(Ua(x)),

T.e. IeTepMUHUPOBaHHaA Bejmanta M () mpearnouTuTe/bHee
cay4daiiHO BeJIMYINHBI . boJsiee Toro, BeInImHa,

by =Ua(M(z)) — M(Ua(z)) (5.5)
Dy = UA(zn: piz®) — Z piU(z) (5.6)

MOYKET TPAKTOBATHLCA KaK MPEeMHUst, KOTOPYIO TOTOB ILJIATUTh
MHBECTOP 3a TO, U4TOOBI 3aCTPAXOBaThCs OT CJIydaiiHOrO Xa-
pakTepa BeJMYUHBI & U uMeThb jeso ¢ M(x).

apivMu cioBaMu, BemanHa Py — npemud 3a puck: TaKyIo
BEJINYUHY HEOOXOIUMO JOILIATUTL K CJIydailHOi BejnduHe T,
9T0Obl YPABHATL €€ II0 CTEIEHU I0JE3HOCTU C JIeTePMUHU-
poBanubiM BapumanToM M (z). [lpemus 3a puck — porniara



K CJAyYaiiHOIl BeJn4nHe, JAesalolnas ee OJNHAKOBO IIpUBJIEKa-
TeJIbHON C JIeTEPMUHUPOBAHHOIA.

HazoeM naBecTOpa B HeUMpParvHvim % Pucky, eCIm CIy-
JailHad U JeTepMUHUPOBaHHAaS BEJINYNHBI [I0JI€3HOCTHU C OJ/[1-
HAKOBBIM MaTeMaTUIeCKUM OXKUIaHUEM JIJIgd HEero OUHaKOBO
MpUBJIeKaTeTbHBI. MaTeMaTudecKn 9TO BbIPaXKaeTCsl CIIeTy-
rormuM obpasom (cm. Takke (77), (77?)):

Us(>_pix') => pilUp(a"), (5.7)
i=1 i=1
rie
Zpizl; p; >0, i=1...,n. (5.8)
i=1

910 JnHeltHasd GyHKIU moje3HocT. OHa ONMUCHIBAET IPEJI-
IOYTEeHUsT HeNTPaJIbHOTO K PUCKY JINIA, a TaK»Ke CUTYAIH, B
KOTOPBIX BO3BpAT, HAIIPUMED HPUOBLLIN, JIMHEIHO 3aBUCUT OT
BJIOXKEHHBIX B ITPOEKTHI CpeJcTB. Kak M3BecTHO, A1 JUHEN-
HOM (PYHKIIMU OTPE30K, COeNMHSIONINI IBe TOUYKHU rpaduka,
HAXOJINTCA Ha T'paduke QYyHKIIIH.

Bynem ropoputh, uro jinno C' cxAoumno K pucky, eCid s
Hero JieTepMUHUPOBAHHAS BEJINYUNHA MEHEe IIPeIIIOUTHTE b
Ha, 9eM CJIydaiiHasi ¢ TeM Ke CaMbIM MaTeMaTHIeCKUM OKI-
naHmeM. MareMaTudecK 9TO BbIPAXKAETCsl CJIELYIONIUM 00-
pPas3oM:

UC(ZWU@) < ZpiUc(x(i))a (5.9)
i=1 i=1
TIe

Spi=1L p20 i=1...,n (5.10)
1=1



Oyukrust mosesnoctun Up(x), yIOBIETBOPSIONIAA YCIOBUIM
(?77?), (??7), maspiBaeTcs BBIMYKJIOH. Brinmykaas dyHKINS 1T0-
JIE3HOCTY OIUCKHIBAET IIPEJINOUTEHNsT CKJIOHHOTO K PUCKY WH-
BECTOPA, a TaKyKe CUTYallll, B KOTOPLIX BO3BPAT, HAIIPUMED
IIPUOBLIb, PACTET CBEPXJIMHENHO 110 OTHOIIEHWIO K BJIOXKEHU-
M & B IPOEKTHI. XapaKTepHON 4YepTOil BLIIYKJLIX (PyHK-
AN ABJIIETCA TO, YTO OTPE30K, COCJIUHAIONININ JIBE TOYKU
rpaduka QYHKIIUKA II0JE3HOCTH, HAXOAUTCS HaJl IPadUKOM.
3/1eCh ciydaiinad BeJIMUNHA & ¢ MaTeMaTUIeCKUM OXKIIaHN-
em M (x) npemnoururenbhee s juna C, 9eM JeTepMUHU-
poBanHas Beamanaa M (x). PasHoctnb

o =Y pilc(@") = Uc()_ pia")
1=1 1=1

TIOKa3bIBAET, HACKOJIBKO 00JIbIlie TpuHocut juiy C' ciaydaii-
HBIIl BapUaHT, YeM JIeTePMUHUPOBAHHBINA.

[Ipennpusarue, paboTas Ha CIOXKHBIX TYPOYJIEHTHBIX PHIH-
KaxX HayKOeMKOW WPOAYKIINH, TOJyYaeT IOMOJHUTETbHYIO
pUOBLIb, KOTOPas 00pa3yeTcs B pe3yabTraTe NHHOBAIIMOHHO
NesITeIbHOCTI, HAllpaBJJIeHHO! Ha IIPOU3BOACTBO HOBBIX TOBA-
POB, TOBApOB C HOBLIMHU CBOMCTBaMU U KadecTBaMu. Bmecte
C TeM »KeJIaHUEe IOJIyINTh JONOJHUTEIbHYIO IPUOBLLIb BIe-
yeT 3a coOOl M JIOIOJHUTENbHBIN PUCK, HAIIPUMeEP 00yCI0B-
JIEHHBIYI BOBMOXKHBIME OIMNOKAMI B IIPOTHO3UPOBAHUN [I0OBE-
neHns rnorpeoureseil. JlononHuTenbHas IPUObLIL IPUBOIAT
K POCTY CIIPOCa Ha aKINKU IPEeIIPUATHs, OIMMUOKK — K ero
YMEHBIIIEHUIO.

BoabmuaCcTBO JI0/1ei n30eraeT prcKa, IO3TOMY PeasibHad
CTOUMOCTb aKIMU T 4aCTO MEHbIIIE, YeM CTOMMOCTb JIUCKOH-



+00

&
TUPOBAHHOTO MOTOKA JAUBUJICH/IOB E ———— Ha BeJIMYUHY,
— (14 q)*
1=1
MIPOIOPIIMOHAJIHHY IO pa36pocy (HeOHpe,D;eJIeHHOCTI/I) JMUCKOH-
TUPOBAHHOW CTOUMOCTU JIUBUICHIIOB:

“+00 +00

JJZM(ZW)—VU(ZW)-

3/1ecb CUMBOJI ¢; O3HAYAeT NUBUICHIBI B MOMEHT %, ¢ — IIPO-
MeHTHAas CTaBKa (CTaBKa JUCKOHTUpPOBaHU:A). BBojdA, Kak u
paHee, IPUBEJIEHHYIO CTOMMOCTD TIOTOKA IJIaTex)eil ¢;

+00 c
i
YIS
1=1 q
HJJIA OIIEHKN pBCLJLbHO’(j cmoumocmu amgwi I[I0JIYy9a€M BbIpa-
2KEHUEe

r = NPV. — 4(o(NPV,)), (5.11)

re v(o (N PV,)) — BeuduHa MpeMIHN 3a PUCK B 3aBUCHMOCTH
OT CTEIEeHV HEeOIPEIeIeHHOCTH.

B kagectBe mpumepa (DYHKIMN MOJE3HOCTH PACCMOTPIM
IUCTYIO0 MPUBEEHHYI0 CTOMMOCTH JIOXOOB OT ITPOEKTA IO
TPOU3BOJICTBY HEKOTOPOT'O HOBOTO TPOAYKTa (Tabi1.3).

Tabauna 3: Suavenus: GyHKIUU TOJTE3HOCTH

Apryment | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
z (9)

OyHKIASA 23 |67 | 169 | 415 | 760 | 1101 | 1341 | 1431 | 1469 | 1500
HOJIE3HOCTH

U(z) (3)




3 puc. 7 BugHO, 9TO (DYHKIINA TOJIE3HOCTH SIBISIETCS BhI-
nykJoit mpu x < 450; npumepHo JuHeitHOM nipn 450 < x <
550 n BorHyTOI TIpu & > 550.

CpaBHUM CJIyUailHyI0 BEJIUYUNHY, B KOTOPOil & TPUHUMAET
¢ oanHakKoBBIMU BepodTHocTamu 0,5 3Hadenusa 200 n 400, ¢
neTepMuHIPpOoBaHHON Benmaunoit 300. MaTeMaTuieckoe 0xKi-
nanue CayvaiiHoil BeJIMYNHbI eCTh

0,5 - 200 + 0,5 - 400 = 300.
EkBOHTHLﬂLHbHaH I[IOJIE3HOCTDL PaBHA
0,5- U(200) + 0,5 - U(400) = 0,5 - 71 + 0, 5403 = 272.

B T0 ke BpeMs IOJIE3HOCTH JIeTePMUHUPOBAHHON BEIMINHEI
B 300 TakoBa:

U(300) = 179.
U,$
1600 |-
1200 +
500 |-
400 |
0 260 4&0 660 760 3&0 960 1&00 x, 8

Puc.7. I[Ipumep dpyukmnun moJjie3noctu

[Ipegmounrasa caydaliHyio BeJUYWHY JIeTEPMUHUPOBAH-
HOIT, ”HBECTOP BBIUT'PBIBAET:

272 — 179 = 43.



Pacemorpum dbyuknuto U(x) wa wuntepBase x > 550.
CpaBanM nerepMuHupoBanuyto Bennunay x = 800 co ciy-
JaliHolt BeJIMUMHON, mpuHuMalomieil 3Hadenne 600 ¢ BepodT-
noctbio 1/3 u suagerne 900 ¢ BeposgTHOCTHIO 2/3. Matema-
TUYIECKOe OXKUJTAHUE CIIyYallHON BEJIUIUHBI

1 2
=600 + =900 = 800
3 3

TaKO€ 2KE, KaK 1 O2KNJaHNE ILeTepMI/IHI/IpOBaHHOIL/'I BEJIMYMHDBI.
B T0 ke BpeMA ITOJIESBHOCTDb ,Z[eTepMI/IHI/IpOBaHHOIL/'I BeJINYMHDBI

U(800) = 1429.

6. POuUHAHCOBBII aHAJIU3 B YCJOBUAX PHUCKA
U HEONPpeJIeJIEHHOCTU

B mpomecce cocraBienus noprdesns pUHAHCOBBIX aKTHUBOB
N TOpTQead MepONnpUATHii, HallpaBJIEHHBIX Ha, IOJIydJe-
Hre (BUHAHCOBOW MPUOBLIN (MPOEKTOB, 3aKa30B, WHBECTH-
1uit), OOBITHO MPECIEIYeTCs MeIb — TOJYINTh MAKCHMAJIb-
HBII JOXOJ TIpU MUHUMAaJIbHOM prcke. OIHAKO CTpeMJIeHUE
IIOJIYINTh BBICOKUI JI0XOJI OOBITHO COIIPSI?KEHO C BBICOKHIM
puckoMm. Teopus nmoprdesist H03BOJISIET HaX0AUTh PalOHAIb-
HbIe KOMIIPOMUCCHI MEXKJIY OKUJIAEMbBIM JOXOJO0OM U PHCKOM
pUHAHCOBLIX OIEePaIuii.

Hagajio dopmupoBanus Teopun m0pPTQEJId CBI3LIBAIOT C
paboroit I"Mapkosura |??], BIOCIeCTBUN HATPAXKIEHHOTO
HobesieBckoit mpemueil 3a cBou pe3yJibTaThl B 3TO 00JIaCTH.
Haszpannast Teopust ObLia pasBuTa IJjisd HOpTdeaeil 1eHHBIX
OyMar, IIOCKOJIbKY BJIOXKEHUsI B I[€HHbIE OyMaru MOXKHO Te-
OpeTUYEeCKN pacCMaTPUBaTh KaK OECKOHEYHO JEIUMBbIE,ITO



YIIPOITIAET MOCTPOEHUS, a boraTas CTATUCTUKA TTO3BOJIAET JT0-
CTATOYHO TOYHO alPOKCUMUPOBATH BEPOATHOCTHBIE XapaK-
TEPUCTUKHU STUX (PUHAHCOBBIX MHCTPYMEHTOB. JlanmbHeitrree
M3JI0YKeHe TaKyKe OTHOCUTCA B OCHOBHOM K TTOPTQEITIO TeH-
HBIX OyMmar.

[IycTte paccmarpuBaercss Habop u3 N BUIOB IIEHHBIX 0Y-
Mar, mpudeM JIOXOJHOCTH ( HOpMa J0XOJa) MEeHHO# Oymarn
1-T'0 BUJIA OIKICHIBAETCA CAYyuatinot sesununoti r; . Iloprdensb
MBI acconuupyeM ¢ N - MEPHBIM BEKTOPOM Y, KaKJgasi KOM-
IIOHEHTa KOToporo y; > ( COOTBETCTBYET JI0JI€ COJIePrKAHUS
EHHBIX OyMar ¢-ro Buja (B WX JEHE:KHOM BBIDAYKEHWUN) B

N
roprdesie: Zyl = 1. Oxunaemas (CpeHsist) TOXOTHOCTb
i=1

1opTdesid HaXOIUTCI 110 (DOPMYIIe

N
M, = Zyzl‘z (6.1)
i=1

3nech x; = M (r;) — MaTeMaTnIecKoe oXKuganue (0XKUIAeMOe
3HAUYEHUe) JIOXOJHOCTH OyMaru i-ro Buja . Kak mpasuo, Jo-
XOJHOCTb U3MEpSAETCA B JIOJIAX CJUHNNbI WA B IIPOIEHTAX
(wmcey 0,1 coorBerctByer 10 % , 0,25 — 25 % u t.x.) .

OkngaeMblit pa3dpoc, OTKJIOHEHHE JOXOIHOCTH HOPTdeId
OT CpeJIHero 3HaUYeHNsd HaXOAUTCA KaK CPEIHEKBAIPATUIHOE
OTKJIOHEHUE Oy

N
o) =M(> yri — M,)).
1=1



MozkHO yKazaTh Jpyroe BbIpayKeHue JJIsi BITUCTeHTS UZ:

o) = Z Z yiy;0(ri)o(r;) cor(rs, rj). (6.2)

i=1 j=1

311ech CUMBOJT cor(x;, £j) 03HadaeT KodUIMEHT Koppe-
JANAN MeXKJy BeJUUMHAMH 7 U T, & CHUMBOJI 0]2) — JHUCIIep-
cuto. B mopTdenb cocTONT U3 HEKOPPEJINPOBAHHBIX MEK-
1y coboil IIeHHBIX OyMar, To JIjId pas3dpoca, JTOXOIHOCTH MOPT-

dena cnpaBenuBa caeayomas GopMyia;

N
05 = nyaf(n)
i=1

Benmuanua 0, — cpeJHEKBaJAPATUIHOE WX CTaHAPTHOE
OTKJIOHEHIE — II0Ka3hIBAET Mepy OTKJIOHEHUS JOXOIHOCTH
nopTdeJid OT ee CpeIHero 3HadeHns. JTa BeJIUINHA 0 ), Ha3bl-
BaeMast WHOTIIA, CIMENEHbIO HEONPEICACHHOCTIU, T TPAKTYETCs
B paMKaxX HM3jaraeMoro IOAXoJa KaK puck nopmdgens, OHA
M3MEPAETCs B TEX Ke eJUHUIAX, ITO U JOXOIHOCTb.

Mer yrke 3HAeM (HalmpuMmep, B COOTBETCTBUE C (DOPMYJIOf
(?77?)), aro crommocTh (MOJIE3HOCTH) HEKOTOPOTO (DIHAHCOBO-
ro pesysbTraTa, KOTOPLI XapaKTepu3yeTcd CaydailiHOl BeJiu-
YUHOI, MOXKeT ObITh OlleHEeHa KaK ee CpejiHee 3HaUYeHe, CKOp-
PEKTUPOBAHHOE C YUEeTOM IIPEeMHUN 33 PUCK. B ¢Bsa3m ¢ 3TuMm
CTOMMOCTH TTOPT(MEIST MOXKHO OIEHUTH C IOMOIIBIO TTapaMeT-
poB M, 1 0. OTH TapaMeTphl ABIAITCA KIIOUeBBIMU B T€O-
pun mopTdes.

[IpuBegem mpumep pacdeTra OXKHIAEMON TOXOTHOCTH U
pHCKa opTdesisd, COCTOSIINEro U3 IBYX BUIOB IIEHHBIX OyMar.
[IpenmomoKuM, 9T0 OXKIgaeMble TOXOTHOCTH T4 akimil A u



xp — akimit B pasubr 20 u 40% coorsercTBenHo; 04 = 10%,
op = 50%. Paccmorpum moprdens, cocroamuit u3 y - 100%
akiuit B u (1 — y) - 100% akmuit A. UaTepec npencrapiisier
B3AMMOCBSI3b JIOXOIHOCTH MOPTQeJId U PUCKA IPU pa3HbIX JI0-
JISIX aknnit A 1 B, B 9aCTHOCTH BO3MOXKHOCTb MUHUMMI3AI[NN
PHUCKa ITyTeM pallioHaJILHOTO (hopMupoBaHus moprders. Pe-
3YJIbTAThI PACUETOB IIPUBeAeHbI B TabJI. 4 n Ha puc. 8. B kax-
IOl CTpOKe TabJIMIBI [TOKA3aHBI 3HAUEHUS PUCKA HOPTQEIIs
0p, OTBEYAIOIINe COOTBETCTBYIONIeHl KOPPeIALUd U JJOXOHO-
CTH.

O:xmgaeMas JOXOQHOCTDb IOpTdens paccunTana 1o (op-
myJe (77)

p=Myy)=yMp+(1—y)Ms=y-40+ (1 —y) - 20.

Puck noprdens o, HaiieH B COOTBETCTBUM C PABEHCTBOM
(77)

o, = \/yzai + (1 — y)zajzB +2y(1 — y)oaop cor(ra, rp),

re cor(rg,rg) — KOppessIust J0XoaHocTel akimit A u B,
cov(r4,7RB)

cor(ra,rg) = pags
B

cov(ra,rg) = M[(ra —xa)(rg — xp)].



Tabauna 4: CrangapTHbie OTK/JIOHEHUST JOXOTHOCTH TOPTdheist

Honsa aknuit B, % (y)
0 10 17 20 30 40 50 60 70 80 90 | 100

cor(4, B) Hoxomunocts noprdens (M,(y))
20| 22 |23,40| 24 26 28 30 32 34 36 38 | 40
-1 10 4 0,20 2 8 14 20 26 32 38 44 50

—-0,8 |10 5,83 5,32 6 10,30 15,62 21,21 26,91 32,65 38,42 44,20 50
—0,6 |10 7,21 7,52 8,25 12,17 17,09 22,36 27,78 33,29 38,83 44,41 50
—0,4 |10 8,37 9,20 10 13,78 18,44 23,45 28,64 33,91 39,24 44,61 50
—0,2 |10 9,38 10,63 11,49 15,23 19,70 24,49 29,46 34,53 39,65 44,81 50
0 10 10,30 11,88 12,81 16,55 20,88 25,50 30,27 35,13 40,05 45,01 50
0,2 |10 11,14 13,01 14 17,78 22 26,46 31,05 35,72 40,45 45,21 50
0,4 |10 11,92 14,06 15,10 18,92 23,07 27,39 31,81 36,30 40,84 45,41 50
0,6 |10 12,65 15,03 16,12 20 24,08 28,28 32,56 36,88 41,23 45,61 50
0,8 |10 13,34 15,94 17,09 21,02 25,06 29,15 33,29 37,44 41,62 45,80 50

1 10 14 16,80 18 22 26 30 34 38 42 46 50
F

T

35 |

30 L

cor(x,.xg)=-1
Lcor(xmxﬁ);ﬂ.ﬁ

cor(X, xg)= 0

30 40 30 60 4]

Puc.8. JloxoanocTs nmoprdesisi B 3aBUCUMOCTH OT PUCKA ¥ KOPPEJIuu

J171s1 OIEHKH CTelleHn HeoIpede/IeHHOCTH J0X0/1a PacCMO-



TPUM CJIEAYIONMNE BAPUAHTHI:

® BJIOYKEHIE JIeHer B 0Ee3PUCKOBbIE AaKTUBBI (0OJUTAIN,
OAHKOBCKHUI CUET), NMEIOINE JOXOIHOCTD T);

® BJIO)KEHIE JeHer B IIOPTQesb U3 PUCKOBLIX aKTHBOB (Ha—
IIpuMep, aKqu/i), NMEIOIINIT OYKUJTAeMYI0 TOXOTHOCTD T'y);

® BJIO)KEHIE JIeHer B MOPTdeIb, cojlepKalmil 0JJHOBpEeMeH-
HO 1 OE3PUCKOBBbIE AKTHUBBI, 1 PUCKOBHIE.

[lepBasi BOBMOXKHOCTB SIBJISETCS IIPOCTOM, U B KOHTEKCTE
IIPOBOIMMBIX IIOCTPOEHHI He 3aC/Iy2KUBAET OTIAE/JTbHOIO aHa-
nu3a. B duHaHCOBOI MaTeMaTHKe OOBIYHO IIPEII0IaraeTcs,
YTO CYHIECTBYET BO3MOXKHOCTH XPAaHWUTL JIEHLI'N Ha OAHKOB-
CKOM CYeTe WJIM B BHJE TOCYJAPCTBEHHBLIX IIEHHBLIX OyMar,
IIpUYIeM JOXOJHOCTb TaKUX BJIOXKEHUIT 3a1aHa 1 OJHA 1 Ta, »Ke
JIJIsT BCEX YYACTHHUKOB. JleTajbHOE paccMOTpPEHHE BOIIPOCOB,
CBSI3AHHBIX C QHAJM30M CTAaBOK IO KPEIUTaM U JEMO3UTaM,
a TaK»Ke JOXOIHOCTU OOJINTAITNil, BHIXOAUT 33 PAMKU HaCTO-
SIIIIEr0 TOCOOM.

[Tpu BTOPOIT BOZMOXKHOCTH UCCEIYIOTCA TOPTden, mme-
[olye MUHUMaJIbHOE 3HaueHUe PUCKa 0, IIPU 3aJaHHO J10-
xogHocTu x, = p. Taxue noprdenu p* onpeeidroTcs paBeH-
CTBOM

op(p) = min{oy, | z, = p},

re MUHMMYM BBIYMCJISIETCS 110 BCEM JIOIYCTUMBIM HOpTde-
aam p . g yuporienusi obosHadeHnit mogoxkuM o () =
ope(1)-

B ciyuae, Korma JOIOMHUTENbHBIX OIPAHUYEHUN Ha JI0-
IyCTUMBIE OpTdEIn HeT, 3aa9a HAX0XK IeHNA 3aBUCUMOCTH



o = o*(u) numeet sBroe perenne [77,77 |. Ee moxkuo cdop-
MYJIEPOBATEL B pOpPME 3a/1a4l MaTEMATUIECKOT0 IIPOrPaMMHU-
POBAHUS:

HaUTU

min \/y! Vy (6.3)
y

IIpU OT'PAHUYECHUAX

N
1=1

N
Z Yili = [ (6.5)
i=1

Bnecb V' — marpuiia KoBapualluil, ee 3JIeMEHTHl 0;; =
cov(r;, Tj) — KOBApUALUN CJIyIailHbIX BEJIMYUH T; U T
(2,7 =1,2,...,N); cumBost T 03HATAET OIEPAIIIO TPAHCIIO-
HUPOBAHUS BEKTOPA.

[Ipn HEKOTOPEBIX JONOJHUTE/NBLHBIX TEXHUYECKNX OIDaHMU-
qernsx 3agada (77) — (77) umeer pereHne CJeIyOMEro Bu-
1

Yr =@ b+ 5

o () = VyIVy. = Vap? + b+,

rie a > 0, b> — 4ac < 0, p u 1 — buUKCUpOBaHHBIE BEKTOPHI,

oIpejesgeMble [0 IapaMeTpaM 3aa49i U He 3aBUCAIIIEe  OT
L.
['paduk byuximmr o* () mpeacrapasger coboit rumnepboiy,
KOTOpasi, KaK I B CJIydae JBYX akKIUil, IMeeT BUI, IIPeICcTaB-
JIEHHBIIT Ha puc. 8-9.
Bepxusia BeTBb TrumepOOJIBI COOTBETCTBYET TaK HA3bIBa-
eMBbIM  apermueHvim I HEIOMUHUPYEMBLM TTOPTQEIIAM.



Kaxkblit Takoit mopTdeab XapaKTepu3yeTcs TeM, U4To y JIIo-
boro noprdesis ¢ THBIMI XapaKTEePUCTUKAMK PUCKA U JIOXO/I-
HOCTH JTNOO JOXOTHOCTb MeHbIIe, b0 puck Gosibire (760
TO U JIPYTOe OJTHOBPEMEHHO).

TpeTbsd BO3MOXKHOCTb COCTaBJIEHUS MOPTMENIsT 1 OIEHKH
pucka — rnoprdesb u3 aknuilt 1 0e3PUCKOBBIX aKTHBOB. JTOT
BapUaHT IIOCTAHOBKU 3a4a4u ObLI paccMmorped J[>k.ToburoM
17?]. Baeck moprdens accorpupyercst yxe ¢ N + 1-MepHbIM

N Yo
BEKTOPOM Y = , IIepBasi KOMIIOHEHTa KOTOPOr'o — J10JId

KallITaJj1a, BKJIAIbIBAEMOI'O II0 CTaBKe Ty 0e3 pucka. OxKuia-
eMasl JIOXOJIHOCTh TaKoro moprdesis nuMeeT BUI

N
Tp = YoTo + Z YiZi, (6.6)
i=1

a BbIpakKeHue JjId pPrcKa (pOpMaIbHO OCTAETCS TEM ¥Ke Ca-
MBIM: 05 = /Yyl VY.

3ajia4a Ha OTbICKaHue HopTdeis ¢ MUHIMAILHLIM PUCKOM
o*(p) mpu ukcupoBaHHO 0XKUTAEMOI TOXOMHOCTH Lt HOP-
MYJTIPYETCST COBEPIIEHHO aHAIorndHo 3agade (77) — (77) ¢
HeoOXoMMMO MouduKkalueil cootHonenus (77) B cOOTBET-
CTBUY C HOBBIM BBIpaXKeHUeM [y JoxoaHocTu (7).

Bpenenne HOBOII mepeMeHHOI 1y TOJBKO yIIPOIIAeT pellre-
HIE 33J1a49i, U Mbl MOXKEM [IPUBECTH OTBET [I0JIHOCTBIO.

3aBUCUMOCTh 0 = 0" (i) MUHIMATHLHO BO3BMOYKHOTO PHCKA
OT JIOXOJHOCTH (i 3/I€Ch UMEET IIPOCTON B

sg=H"T0 (6.7)

g

rne g = +/(z — roe)TV-1(x — rge); e — BeKTOp, y KOTOPOTo



BCe KOMITOHEHTHI paBHBI 1, a & — BEKTOP, COCTABJIEHHBII 13
JIOXOHOCTEN PUCKOBBIX aKTUBOB.

Db dexkTuBHbIE TTOPTQETN OIPEAETIII0OTCSA PABEHCTBAMUI

Y= LQTOV_I(:U —roe), yo=1—y'e. (6.8)
g
Takum obpa3om, 3aBUCUMOCTH PHUCKA U JOXOTHOCTHU s
3 dekTuBHbIX HopTdeseil — JuHeliHasg, a caMu IopTdenn
00J1aJaI0T BasKHBIM CBOMCTBOM: CTPYKTYypa PUCKOBOI dacTH
y* O BceX TakKux rnoprdeneil omHa u Ta ke. Paznudue
OTIPEIEJISIETCS JIUIITh CKATSPHBIM MHOYKHUTEEM (L —1(), KOTO-
PBIi 1 XapaKTepu3yeT CKJIOHHOCTH MHBECTOPA K PUCKY: 00JIb-
IIIM 3HAYEHUAM [ COOTBETCTBYET M OOJIbIIasd JOXOIHOCTb H
OOJIBbIIION PHUCK OJHOBpeMeHHO. ['eomerpuyecku > PpeKTIB-
HBIM TTOPTMEJISIM Ha, TIOCKOCTH (0, (1) COOTBETCTBYET TIPSIMAast
munaust (puc. 9).
41

D dexTHRHEIE MOpTdeTH—

aga41a Toduna

I PpexTHRHBIE pPHCKOELIE TIOP T eTH —
zagaqa MaproRHIA

IopTdens p°

Puc.9. 9ddexkTuBubie moprdern puCKOBbIX AKTUBOB U C YIETOM BO3MOXKHOCTHI

0e3PUCKOBBIX BJIOXKEHHI



MoxxHo moKazaTh Tak:Ke, UTO OOWMH U3 dP(MEKTUBHBIX
nopTdeseit B 3agade ToOnHa ABJISIETCS TAKOBBIM U JIJI 3a-
naan Mapkosuiia. 9To mopTdesb, coaeprKallnil HyJIeBYIO
0e3pUCKOBYIO YacTh. TakuM 00pa3oM, MpsiMasi, COOTBETCTBY-
IOIAsd PEIIeHNsIM 3aJa9u 100MHa, dBJIAeTCA KacaTelbHO
K rurepboie, cooTBeTCTBYIOMEN 3PpPEKTUBHBIM ITOPTMEIIAM
YUCTO PUCKOBBIX aKTHUBOB.

PasnocTb x), —7) MEXKIy HOXOJHOCTBIO L) PUCKOBOI'O IOPT-
e 1 HOXOJHOCTBIO OE3PUCKOBBLIX IIEHHBIX OyMar 7 Ha-
3BIBACTCS JONOAHUMEALHOT JOTOOHOCMBIO WX Npemuets 3a
PUCK. DTY BEJIUINHY MOXKHO KUCIIOJIb30BATh KaK JIJisi IOpTde-
JIefl, COCTaB/IEHHBIX TOJIBKO JIjIs PUCKOBBIX aKTHUBOB, TaK U
It mopTdesieil ¢ 6e3pUCKOBO 9aCThIO.

PaccMoTpum oTHOIEHNE IPEMHUN 38 PUCK T, — 1) HOPTdeJIs
K CTEIIeHU HeolPeJIeIEHHOCTH O,

xr, —7T
D 0
’Yp——

Op
DTy BEJIUYUNHY HA3BIBAIOT ydeavnot npemuet 3a puck Nim
ko dunrentom lapma jaaa garnHoro moprdestd. MoxKHO
mokas3aTb, 4To mopTdens p’ ¢ MaKCHMaIbHBIM K03DhUIn-
earom [llapma — 310 oamH n3 3pPeKTUBHBIX TOpTdeaeil B
3astade Mapkosuma. OH HaX0IUTCA KaK PelieHne ciaeayromnei
3a,/1a41.

Haiitu

7" = max{|p},

rJle MAKCUMYM CHOBa, BBIYHCJIAETCS 110 BCEBO3MOXKHBIM ITOPT-
dersam p.



0 n ,uo SHA4YCHUA PUCKa M JOXOJHOCTHU

OboszHaunM 4depes o
oprdemns p.

B TakoMm ciydae

S (6.9)

,uo =17y + 7000.

[TopTdeab n3 pUCKOBLIX aKTUBOB ¢ MaKCUMAaJIbLHBIM KO-
dummenTom Ilapra nHOTMA HA3BIBAIOT ONMUMGALHBIM. OTI-
TUMaJIbHOCTD TIOPTQeEs 371eCh COCTOUT B TOM, YTO PUCK KOM-
IIEHCUPYETCA 110 MaKCHUMAaJIbHO BO3MOXKHOM CTaBKe JIOXOJIHO-
CTH.

CBOIICTBO ONTUMAJJIBLHOCTI MOYKHO TaK2Ke IMOSICHUTD CJIEJTy-
roruM obpasoM. Pacemorpum moprdesib, B KOTOPOM 0O Y
COCTaBJISIIOT OE3PUCKOBLIE IIEHHbIE OyMaru ¢ rapaHTHPOBaH-
HOI JIOXOJHOCTBIO T, a JIoJsd 1 — ¢ BJIOXKEeHa B OITUMaJIbHBIIA
nopTdesb PUCKOBLIX akTHBoB pU . OXKumaeMad JOXOIHOCTD
HOBOI'O MOpTdesid OyaeT paBHa

Ty =yro+ (1 —y)p’,
a CTeleHb HEeOlPEIeJeHHOCTH (PICK) —
o, = (1 —y)o". (6.10)

st HoOBOrO TOPT(EJId OTHOIIEHUE JIOMOJHUTEILHON J10-
XOJHOCTHU K CTEIeHN HeOIpeIeIeHHOCTI ONPEIe/IUTCS paBeH-

CTBOM 0
_yro+ A —yp —ro _
K (1 —y)o®
(1=y)u’ = (1 =y)ry

(1 —y)o’



nJjim

Taknm 0Opa3oM, ONTUMAJILHOE OTHOIIEHUE JIOTIOJTHUTE b
HOI JOXOJHOCTHU K HEOIPEJIEIEHHOCTH SIBJISIETCS TTOCTOSTHHBIM
1 He 3aBUCUT OT CTelleHn HeompeaeaeHHocTH. [locmennee pa-
BEHCTBO OTparkKaeT TOT (hakT, 4TO 3PMEKTUBHBLIM MOPThe-
JIAM, COMIEPYKAIIIM PUCKOBYIO U OE3PUCKOBYIO UaCTh ( perre-
HUSIM 330291 ToOMHa) Ha TIOCKOCTH PUCK-TO0X0THOCTH COOT-
BETCTBYET NpAMasd. TaHreHC yIya HaKJIOHA TON IPAMOl K
oct 0 paBeH 7', UTO CBUAETEIBLCTBYET O TOM, UTO JaHHAL
IpsiMasi sABJIsIeTCA KacaTeJIbHON K KPUBOI, oTBedaronieir agd-
(PEKTUBHBIM YHCTO PUCKOBLIM IOPTQESIM, a ONTUMAJIbHBIHI
1opTdeib — 3TO TOT CaMbIil MOPTQEab, KOTOPHII dBJIAETCS
3P eKTUBHBIM OJHOBPEMEHHO U Jid 3aja4n MapkoBuiia, u
1t 3aadu Tobuna. 3aMeTnM, 9TO OTPULIATEIbHBIM § COOT-
BETCTBYET B3dTHE JIeHeI' B KPEJIUT IIOJ, IIPOIEHT 7y U IPHU-
obpeTeHune Ha 3TU JeHbIM OyMar PUCKOBOI'O ITOPTQEIs.

Konkpernsupyem cuTyalnio, IpuaaB mapaMerpaM UncJIo-
Bble 3HadeHus. IlycTb mMmeroTca Oe3pMCKOBBIE OOJIUTAIINN C
noxonnoctbio 10% ; akuun A u B, nMeromne JI0XOZHOCTH
x4 = 15% un zp = 30% u pucku o4 = 10%, o = 40%
COOTBETCTBEHHO. /17151 Ko puIiimenTa KOppeIdiiun MOJI0KIM
cor(A, B) = —0,6.

Haitnem onrtumanbHbIil moprdens u3 axiuit A u B n
yIieapHy1o mpemuio 3a puck 7. Akumn A u B umeror oTpu-
1aTe/IbHbIM KO3 dUIueHT Koppeadanuu. Kpome Toro, g0xo/I-
HOCTb aknuilt B OoJblie, 1eM J0XOAHOCTHL akiuii A. Bymewm,
HaunHaga ¢ noprdessd, cocrodiero n3 100% axknuit A, mocre-
IIEHHO yBeJMYUBATHL J0JI0 akuuit B. PesympraThl BbIUnCITE-



HUIT TapaMeTpoB nopTdestd mpuBegaeHbl B Taba. 5 . MoyKHO
3aMETUTh, YTO JIOXOIHOCTH MOPTMEIs P 9TOM YBEININBa-
eTcs, a PUCK JI0 ONpe/IeIeHHOIO MOMeHTa yMeHbImaercs. [1o-
caeHee 00CTOSTEIHLCTBO OOYC/IOBJIEHO OTPHUIIATEILHON KOp-
pesisImeii JOX0IHOCTe aKTUBOB.

OHaKO BBUIY OOJIBIINX PUCKA U JIOXOIHOCTH aKIuit B 110
CPaBHEHUIO C aKIuIMU A, pPOCT TOXOIHOCTH HOPTQEIs, Hauu-
Hasl C HEKOTOPOH TOUKH, OyIeT IPOUCXOANTDh 3a CUET PUCKA.
[To sTuM mpuamHAM KPHUBasi, OTPaXKAIOIasd CBA3b JOXOIHO-
cru u pucka moprdess, umeer 3arud (puc. 10) B cTOpoHy
ocu opauHaT, coeputsast To9Ku A(o4,x4) u B(op, zp). lan-
HOE 00CTOATEILCTBO, BIIPOUEM, BIIOJIHE COTJIACYEeTCA C O0IIeit
Teopueii. [locTpoeHHasi KpuBasg ABJIsI€TCS YacTbIO THUIIEPOO-
JIBI, TIOpTdetio n3 akiuit A orBevaeT TOUKa Ha €€ HIDKHEIl
BETBU, a MOPTQEII0 U3 aKiuit B — Ha BepXHeil.

Tabauma 5: Beamannbl 10X0IHOCTH U pucKa moprdens u3 aknuii A u B

(%)

IMokaza- Hons akuuit B B noprdene, %
TeNb

0| 10 | 17 [ 20] 25 | 30 | 40 | 50 | 60 | 70 | 80 |100
Puck o, |10 7,33 6,88 7,16 8,14 9,60 13,30 17,46 21,84 26,31 30,84 40
TMoxom- |15 16,50 17,55 18 18,75 19,50 21 22,50 24 25,50 27 30

HOCTH
Lp

T 0 ,,0 Tp — 70
ouka (0", p’), MAKCUMUBUPYOIIAd —_— TaeT pHCK

p
1 JIOXOJHOCTH OITUMAJILHOTO mHopTdend u3 akmuit A u B.

Cpenun 3Hadenuit B Tabja. 5 BbIOMpaeM ONTHUMAJbHbBIE PHUCK
1 JIOXOJHOCTH TopTdess. OHu paBHBI COOTBETCTBEHHO 6, 88,
17,55%. OuruMmanbibiit noprdens cocrout us 17% axuuit A



1 83% aximit B ( cMm. puc. 10). Pemnrenue mosydeno mpocTbiM
1epedOpPOM U ABJIAETCA MPUOJIMKEHHBIM, TT0O3TOMY IIeIeco00-
pasHo OKpyInTh 6,88 10 7%, a 17,55 — mo 18%.

'y 0
34 i ”! 0
=10+ 1.14¢
r n B
26 }
22 F
18 IlopTrdenn nz
axmHiE A HB
14 } A
10 1 [ ] 1 [ ] 1 [ ] 1 [ ] ._

0 5 10 15 20 25 30 35 40 o6.,%

Puc.10. 9ddexTuBnubie noprdenn AByX pUCKOBBIX aKTHBOB.

Puck noprdens ,%, paccanteiBaercs o dopmyie (77):

op = \/(1 —y)?0% +y?op +2y(1 — y)oaop cor(ra, rp);

o, =/ (1 —9)2-0,16 4+ 42 -0,01 +2y(1 —y) - (—0,024).
Ozkumaemast HOXOAHOCTb 1ropTdensd %, HaXoIuTcd 10
dbopmyite (?77):
ty=1—yzat+yrg=1—y) - 15%+y-30%.

Hetpynao cocunTaTh 1 yaeJbHYIO TPEMUIO 3a PUCK OTTH-

MaJIbHOI'O IIOPTMeId:
18 — 10
70 = —— =114

CdhopmupyeM onTUMaJIbHBIN HOPTQeab U3 akiuii u oe3-
PUCKOBBIX O0JIMTalMil, UMEIOIUil 33 JaHHYI0 JOXOIHOCTD [i.



Obsuraruny 1arT 0e3pUCKOBBIi JTI0XO0T 110 CTaBKe 1. oJist 00-
JIUTAIN Yy B HOBOM MOPT(eEse BRIYUCIAeTCI Ha 0CHOBE (hop-
MYJIbI

p=yro+ (1 —y)u',

0 JOXOJHOCTb M PUCK OIITUMAJIBHOI'O HOpT(bGHH

rie 1’ o
n3 akuit A u B. Boeigessis us 31oit popMyIbl 0110 Oe3pic-
KOBBIX OOJINTAITU ¥, TIOJIydaeM
0 __
y=HF _# (6.11)

J
nd — o
rjie [ — 3aJaHHasg JOXOJHOCTh HOBOT'O ONTHUMAaJIbHOTO TOPT-

dens w3 akumit u oburanuit. Puck o onTuMaabHOTO MOPT-
dbesisg ¢ TOXOmMHOCTBIO i otnpeesercsa dhopmyitoit (77). Tlpn
9TOM, €CJIN JKeJaeMas JOXOIHOCTD L OOJIbITe YeM JOXOTHOCTD
OTITUMAJIBHOTO PHCKOBOTro mopTdens u’, To moid y, ompee-
nemas dpopmyitoit (?77), cTAaHOBUTCA OTPUIATETHHOI.

Crenaem HeOOJIBIIOE OTCTYILJIEHIE, KACAOIIeecs JIOIYIIe-
HUSI O TOM, 9TO JIOJIM KaK PUCKOBBIX, TaK 1 DE3PUCKOBBIX aK-
TUBOB MOI'YT IIPUHUMATh OTPHUIATe/ bHble 3HadYeHus. OTpu-
IMaTebHbIE IO COOTBETCTBYIOT TaK HA3LIBAEMOW Kopomko
NO3UYUY TI0O AKTUBAM C TAKUMU JTOJSTMHU.

DakTryecKkoe BIaJieHNe MHBECTOPOM IEHHBIMU OyMaramu
Ha3bIBaeTCs JymHHON mosuiueit (long position) mo sTim Oy-
maram. Hamnpumep, 110 ¢pakTHIecK KyILJIEHHBIM aKIMAM HH-
BECTOD 3aHUMAET JIJTUHHYIO TTO3UIH0 ( WM caMu OyMari Ha-
XOJSATCS B JUIMHHON To3unnn). KoHTpaKT, 1o KOTOpOMY TIeH-
Hag OyMara IpojaHa, U IPUHATO 00s13aTeIbCTBO IIPEIOCTa-
BUTH ee B OyJyIleM K OIIpeJe/IeHHON Jare II0 3apaHee Oro-
BOPEHHON IleHe, HA3bIBACTCA KOPOTKOU MO3UIINEN (short po-
sition). [Ipw 9TOM B MOMEHT 3aKJTIOUEHUsT CIETKH MOXKHO HE



UMeTh TTPoJaBaeMoil Oymarm.

[TogcHIM cMBICTT KOPOTKOM mo3uiiun. [Ipeamoso:kmm, oxKi-
naeTcd majeHne axkuumit [), HO y MHBecTOpa mX HeT. B saTom
caydae MOXKHO 3aKJIFOUUTb KOHTPAKT O IIPOJIarkKe OIlpeIesIeH-
HOT'O KOJIMYIECTBa 3TUX aKINIi uepe3 uepes OIpeieIeHHOE Bpe-
Md TI0 TellepelHelt 1eHe Sy p. TeM caMbIM HHBECTOp 3aiiMeT
KOPOTKYIO IMO3UIINIO0 10 aknuaMm [). Ecam nmporHossr ompas-
TAaI0TCA M CTOMMOCTb aKIWil CHU3UTCA 10 S1p < Spp, TO
aKIIIU MOKYHAIOT 0 (baKTUUeCKOil 1eHe S p U IPOJAIOT IO
OFOBOPEHHOIl B KOHTpakTe LieHe Sy p. Paznura cocrasisder
JIOXOJT, OT CAEJIKM.

Ecru nong y, B dopmysne (?77) orpunarenbia, oduraium
HaXOAATCs B IIOPT(desie B KOPOTKOM ITO3UIIMI: HHBECTOP IPU-
Hs1JI 003aTeIbCTBO UX IIPOJATh B OyIyIleM, He uMed UX Ha
pYKax WM >Ke 3aHsI 10J Oe3PUCKOBBIN IPOIEHT COOTBET-
CTBYIOIIYIO CyMMYy AeHer. Ha BbIpyUJeHHBIe OT IPOIasKi JIeHb-
'l YBEJINUNBAECTCA 00bEeM ONITUMAJJIBLHOTO MOPTMENIS N3 aKITHil
A n B. B moBOM onTmMasbHOM mopTderne p’ Ha —y JoJeit
o0IMraInnii B KOPOTKOM IMO3UINN HPUXOAUTCA 1 — y Joseit
oymar oprdens pP.

[IponnmocTpupyeM ckazaHHOe Ha IpuMepe. PaccmoTpum
npoleaypy dopMmupoBanus 3(pGEeKTUBHBIX ITOpTdQeteil, 1ato-
mux 12 n 30% moxoja, Ha OCHOBE MCXOAHBIX TAHHBIX PeIbl-
nymero npuMepa. Cornacao stomy mpumepy, u’ = 17, 55%,
o’ = 6,88%. CdopmmpyeM HOBEIl ONTHMAIbLHEII TOPT-
besib,comeprkammii 6e3PUCKOBYIO YaCTh M MUMEIONINNA JTOXO/I-

wHocth 12%. Tlo dopmyme (?77) sror moprdens comepxut, %,
12%

18%
ru noptdena p¥ ocraerca,%: 100 — 66, 66 = 33, 34. T cooT-

oburanmii = 66, 66 . CyietoBaTe/IbHO, Ha IeHHbIE OyMa-



HOIIIEHNS OIPeesIA0T COCTaB HOBOT'O OINTUMAJILHOTO IOPT-
18 — 12
dbena: 66,66% obmmrammit, ———— - 17 = 5,67% akumit B

18
18 — 12
1 (100 — 17) = 27,67% akuuit A. Hosorit addek-

TUBHBIN TTOPTdeENb P ., UMeeT PHUCK, PacCUUTBIBAEMBIH II0
dbopmyiie (7?7) u pasabiit 7% - (1 — 0,67) = 2,31%.
Tenepb nepeiizem K apyromy 3dpdeKTuBHOMY I0PTHEIIO

p* v koroporo goxoxnoctb 30%. Cormacho dpopmyie (77)
30% — 18%

18%

avzayuam apuxonasaTes 140,67 = 1,67 yacTu IeHHBIX OyMar

Ha KaXKJIble = 0,67 gacTu obAsamensvbcms no 0o-

opTdens p¥. DT COOTHOMEHNS OIPeIe/ITIOT COCTAB HOBOTO
nmopTdesd: Ha Kaxabie 0,67 yacT 00d3aTe/IbCTB 10 00IUra-
nustm puxogarest: (1 4+ 0,67) - 0,17 = 0, 28 gactu aknuit B;
(14+0,67)-0,83 = 1,39 gactu aximit A. Vnade roBops, Ha
KazKaple $67 0043aTe/ILCTB 110 00IUTaIigM MOPTQEIb UMEET
$28 B akmmax B n $139 B akmmax A. Puck nosoro mopr-
dema pt paccantbiBaercs mo dopmyre (77) ¢y = —0,67:
7% - (14+0,67) = 11,69%.

HoxoaHocTb 110000 3M@PEKTUBHOrO MOPTQEIs, COCTaAB-
JIEHHOT'O KaK U3 PUCKOBBLIX, TaK U 0OE3PUCKOBBLIX aKTHUBOB,

OIIpeneJIdeTcCd paBEHCTBOM

z, =19+ 7'0,, (6.12)

rJie 0, — CTelleHb HeolPeJeJIeHHOCTH UJIN PUCK HOPTdeJId; T
— Ge3pHCKOBas MIPOIEHTHAs CTaBKa; Y — yiesbHas IpeMud
33 PHUCK ONTHMaJsbHOro noptdend p.

YIeJbHYI0 IPEMUIO 3a PUCK YacTO HA3bIBAIOT MHIEKCOM
nmopTdesd. DTa BeJUUYNHA XapaKTepu3yeT HopTdeab U Mo-
YKeT PacCMaTpPUBAThCA KaK aHAJIOr IIUPOKO M3BECTHBIX MH-



JIEKCOB, TaKnX Kak muaekchl [loy JIxonca, nngexkc S&P500,
poccuitckuit nuugexc PTC u ap.

Monenb 1eHOOOpa30oBaHUs Ha PHhIHKE KaIlUTaJa
CAPM. C xoHIIa MIECTUIECITHIX [OJ0B IPOIILIOT0 BeKa, I10-
MyJIAPHON CTAaHOBUTCS MHBECTUIIMOHHAST TEOPHUsi, CBA3aHHAS
C MOJEJIbIO OIIEHKN KaIlUTAJIbHBIX aKTHBOB. Fe 0CHOBBI ObLIN
3aJIoKeHbl B paborax Y. Illapma, /Ixx. JIuntaepa, /. Moc-
cuna | 18-20]. Momenb meroo6pa3oBamyst Ha PHIHKE KATNTAJIA
CAPM (Capital Assets Pricing Model) — mozenn, B ocHOBe
KOTOPOIL JIe;KAT 00CY>KIaBIINECA BbIII€ COOTHOIIEHMS, OTHO-
cAlecsd K BRIOOPY ONTUMAJIBHOIO WK 3(Pp(MEKTUBHOTO IOPT-
des.

Mogenb hopMyIupyeTcs Jist udeaisvho2o KoOHKYPEHMH020
Poiika, 00JIaJA0Iero Cae Iy IIMNI OCHOBHBIMI CBOMICTBaMU:

® BCe YUACTHHKU PBIHKA 00/1a/al0T IIOJIHOM M OJMHAKOBOI
nHOpMAIeil 0 JOXOTHOCTAX JIOCTYITHBIX aKTUBOB;

® BCe aKTUBBI abCOJIFOTHO JIMKBUJHBI, MHBECTOPHI MMEIOT
BO3BMOXKHOCTb KYIIUTh W TPOJaTh,3aHATh U 1aTh B JTOJIT
J11000€ KOJIMYECTBO aKTUBOB, IIPU ITOM JIJId O€3PUCKOBBIX
aKTUBOB JIefiCTBYeT euHasA MPOIEHTHAs CTaBKa T;

® BCE MHBECTOPHI (POPMHUPYIOT CBOU MOPTMEIN B COOTBET-
cTBuu ¢ Teopueir Mapkosuria-TobuHa, T.e. BEIOUpaOT 3d-
dbekTUBHBIE TOPTQEIN U3 PUCKOBLIX U DE3PUCKOBBIX K-
THUBOB.

Cpeau mepevdrcaeHHbIX CBOMCTB MAEAJIbLHOI'0 KOHKYPEHT-
HOT'O PBIHKA [IOCJIEJIHEE YCIOBHE BBIIVISIUT CAaMbIM OrPaHIYIN-
TeJIbHBIM, 13-3a Hero Mojeab CAPM He 6e3 ocHOBaHUS 110/1-
Beprajach cepbe3Hoil Kpuruke. OgHAKO OCHOBHBIE BBIBOJIBI,



moJIydaeMble Ha, OCHOBE 3TOI MOJIe/IN, HaXOIAT MPaKTUIeCKoe
MpUMeHeHle U TOATBEPKAAI0TCA CTATUCTUIECKHN.

B ycinoBugax maeasibHOTO KOHKYPEHTHOI'O PHIHKA BCe WMH-
BECTOPHI UMEIOT OJIHY U Ty YK€ CTPYKTYPY PHUCKOBOIl JaCTH
mopTdesisi, KoTopasi COBITaIaeT CO CTPYKTYPOil ONMTUMAJIHHO-
ro uncro puckosoro moprdesnd p° . OTcIoma IPOCTHIM JIOTH-
TeCKIM PACCy’KIAeHNEeM BLIBOAUTCA, ITO caM HopTdenn pY He
MOKeT ObITh HIYeM MHBIM, KaK PeabHO CYIIECTBYIOIIIM Phl-
HOYHBIM II0PT(eJIeM, T.. ero JI0JU — 3TO JOJKI Beero obpa-
IIAIOIIErocsd Ha PHIHKE KalluTaJja, KOTOpPble COOTBETCTBYIOT
CYMMAapPHOI CTOMMOCTHU aKIUU OIPEICJIEHHOTO BUIA.

[Tociienee 0OCTOATEIBCTBO II03BOJISIET OLIEHUTH XapaKTe-
DUCTHKHI PUCKA U J0XonHOocTH opTderns p? 6e3 perreHns or-
TUMUBAIMOHHON 3aJIa9H, UCIO0JIB3Ys Te WU MHbIE PHIHOUHbIE
MHIEKCH. B KauecTBe Takoro mHIeKca OepyT, HAIIpUMep, NH-
nexc S&P500 . DToT NHIEKC COAEPKUT aKKyMYJIUPOBAHHYIO
THQPOPMAIINIO 00 aKIUAX MATUCTA KPYITHEATNX KOMIAHUN 1
B 3HAYUTE/ILHOI CTEeeHN OTparkaeT MoBejieHne (PMHAHCOBOTO
PBIHKA B IIEJIOM.

TaxnM 06pas3oM, onTHMAIbHEIT TopTdeb p¥ mIa Beex MH-
BECTOPOB OJWH M TOT »Ke. B cuity Toro , 9To 3T0 PHIHOYHKIII
noprTdesib, IPUMEM JJisi HEro clienraJibHOe 0003HAUEHUE —
CHUMBOJI M, & XapaKTEPUCTUKHI €r0 PUCKA U JOXOIHOCTHA 000-
3HAUUM YEPe3 0, U Ty, COOTBETCTBEHHO.

JImansa poinka kanurtasa Capital Market Line — sTo mps-
Masi Ha IJIOCKOCTH (0, (1), CBA3BIBAIOIIAS YPOBEHb PUCKA O C
JIOXOJIHOCTBIO [t 11 3(PPEeKTUBHBIX ITopTdeeil B CMbICTIE 3a-
naau Tobuna. B Hamem ciydae — 3T0 PBIHOYHBIN ITOPTdEIb
1, KaK OTMedaJsioCh BbIIIE, Te HOPTdEIn, y KOTOPbIX CTPYK-



Typa PUCKOBOI YaCTU COBIAJAET CO CTPYKTYPOil PHIHOYHOTO
opTdes.

YpaBHEHUE JIMHUU PbIHKA KAIIUTaJa C YYeTOM IIPUHATHIX
0003HAYEHMUIT, ITOJTyIaeTcd IyTeM ITpeodpa3oBaHud (pOPMYIIbI
(?7?) ¢ ucnonbzoBanmem coorHorenunit (77) u (77):

pw=ro+ tm =10, (6.13)
m

CBsI3b 02KI1aeMOil JOXOTHOCTU OTIEIbHOM OyMaru ¢ mapa-
MEeTPaAMU PBIHOYHOTO HOPTQEsIsi B PaAaBHOBECHOM COCTOSIHUU
DBIHKA, JaeT PaBEHCTBO

—r

Lm 0
xj:T()—i‘—

2
Om

cov(rj, ), (6.14)

rae r; — clydaitHasg JOXOQHOCTh IEeHHOM oymaru; r,, — CJIy-
qaifHas JOXOAHOCTb PBIHOYHOIO HOpTdess; cov(r, ry)
KO3 IUIIeHT KoBapralun (JHHEHHON CBsi31) TOXOIHOCTElH
PBIHOYHOI'O HOpTdess 1 OyMaru.

PagerctBo (?77) MOXKXHO BBIBECTU TTyTeM MpeoOPa30BAHUA
BBIPAXKEHUSI COV(7j, T',) C YUETOM SIBHOT'O IIPEJICTABJIEHUS JI0-
XOJIHOCTH 77, 110 hopmyite (77).

Beegem ko3 duiimeHT A — OTHOIIEHNE NMPEMUN 33 PUCK
(JTOTIOTHUTETIBHOM  TOXOAHOCTH PBIHOYHOTO TMOPTdEeIs 110
CPABHEHUIO C JIOXOMHOCTHIO OE3PUCKOBBIX BJIOXKEHUiT) K €ro

PUCKY:

Im — T

—
Om

C yderom 3TOr0 0bo3HAUEHNT PaBeHCTBO (77) 3ammimerca
B BUJIE

T =1+ Acov(rj, ). (6.15)



Eciu Temeph Ha ropM30HTAIBLHON OCH OTJIOMKUTH TOUKIN
cov(rj, rmy), OTBEHAIOINe PA3/IMYHBIM OyMaraM, TO Ha IJIOC-
KOCTH (COV(7j,7y), T;) COOTBETCTBYIOIINE TOYKU OYIyT pac-
OJIAraThCsl Ha OJHON MPAMOii. DTa IpsAMast HA3LIBACTCA AU-
nus Oymae nan Security Market Line. Ypasuenue (?77)u coot-
BETCTBYIONMI rpad UK 0TpaykaloT B3aUMOCBA3L JOXOIHOCTH
OTEJ/IbHON OyMaru ¢ JOXOJHOCTHIO PHIHKA B I[EJIOM.

O iHaKO dYallle MCIIOJIb3YeTCs JPYroil Criocod mpeacTaBiie-
HU yYKa3aHHON B3auMocBs3u. g Toro 4robbl ero moJy-
9UTh, MepenuiieM paBeHcTBo (?77) B ciemyomeM Bu/ie:

cov(r;,r
;i =719+ (Tm — 7o) G m).
J o2
m
cov(r;,r
Kosdduruent ( ‘72’ m) SIBJISIETCSL  XapPaKTEePUCTUKOM
Om
IeHHO# OyMaru 1 0003HATaeTCsI CIMBOJIOM [3:
5 — cov(rj, )
J azn )
Pagenctso (?77) npunumaer Bu
€ :T0+<$m—T0)Bj. (616)

Coornorerne (??7) Ha3BIBACTCS OCHOGHLIM YPAGHEHUEM
modesu, CAPM(cm. pue.11).

Kosdpdpunument Gera () cBsa3bBaeT JOXOMHOCTH IEHHO
Oymarm ¢ JOXOIHOCTBIO phIHKA. I pHIHOYHOIrO mopTdes
Bm = 1, mosromy ypasuenue (??7) mpeobpasyercs B TOXKTe-
CTBO

Ty = Ty

[Tapamerp [ 1OKa3bIBAET, HACKOJILKO M3MEHEHUs IOXOJI-
HOCTH OTHEJbHON OyMaru CJIeAyIOT 3a MU3MEHEHUSIME JI0XO/I-
HOCTH PBIHKA. DTOT MapaMeTp IIUPOKO W3BECTEH He TOJIbKO



CHEINAJINCTAM-TEOPETUKAM, HO U IMIUPOKOMY KPYTY MPaKTHU-
KOB, paboTamux Ha (PUHAHCOBOM pBIHKE. CTaTUCTUUECKUE
OILIEHKM OeTa, /151 O0JIbIIIMHCTBA IEHHBIX OyMar peryiasapHo IIy-
OJIMKYIOTCS B (PUHAHCOBOI Ipecce, CYIIEeCTBYeT HdarKe CIIeIn-
anbHoe m3nanne Beta Book, Bumyckaemoe ogHuM 13 Bey-
X (PUHAHCOBBIX U31ATEIHCTB.

Ecth 1 crnenuaibHass TEPMUHOJIOTHMA, OTHOCANIAACA K (-
XapaKTEePUCTUKEe PHUCKa IeHHOH Oymarn. A mMeHHO: Oymaru
c Oera, OJMBKUMU K €IMHUIE, HA3BIBAIOTCS HEHTPAIbLHBIME
(neutral). VameHeHUst uxX JOXOAHOCTEN CIEIYIOT 38 BUZKEHI-
SIMII PbIHKa, COOTBETCTBEHHO PUCK, CBSI3aHHBIN ¢ HUMH, OJ11-

30K K PUCKY PaOOTHI HA BCEM PBHIHKE .
0

JIuuua 6ymar (SML)

X; /

FamHm Ao I He 6 YMArH

HeiiTpanbHbIe Oy Maru

ATpeccHEHEIE O YMAarH
. / l

L

-
0 B 1 B B

Puc. 11. Jluaug 6ymar u 6era-xapakTepuCTUKa MEeHHON OyMaru

Bymarn ¢ OosiblmuMmuy 6eTa Ha3bIBAIOTCS arPECCUBHBIMU
(aggressive), Mpu BJIOXKEHUU CPEJICTB B TaKue OyMaru WHBe-
CTOD IOoJIydaeT OOJIbIINN BHIUIPHIII 110 CPABHEHUIO C PHIHOY-
HBIM, €C/I PBIHOK PACTeT, OJHAKO ¥ OOJbHINN IIPOUTPHIII,
ecii pbIHOK masiaeT. CoOTBETCTBEHHO PUCK IPU padoTe ¢ Ta-
KM OymMaramuy OoJIbIIIE.



1 HakoHeIl, Py MAJIBIX MOJIOXKATEIBHBIX OeTa OyMarn Ha-
3BIBAIOTCS HE30MMaCHBIME U Jazke 3armuimatomnmu (defensive).
VX KoppeJsims ¢ pbIHKOM BeCbMa, MaJia, OHU T0JIE3HBI B CJIy-
Jae OXKIIaeMOro MajeHusT PhIHKA.

Cucremarndeckuii 1M HeCHCTeMAaTHWYIeCKNii PUCK.
[Ipu dopmupoBanuu moprdesss UHBECTOPbL CTPEMSTCA J10-
CTUYb MAKCUMAaJIbHOHN JOXOMHOCTH IIPU MUHUMAJbHOM PIHC-
ke (HeompeeeHHOCTH ). BOBHIKAET BOIPOC: HACKOJIBKO PHUCK
IIEHHOI OyMary MOXKeT ObITb YMEHbIIEH 33 CUeT ee BKJIIO-
JeHus B HOJAXoAdIuil noprdens? PazmuyaioT cucremaride-
cKuil 1 HecucreMarudecKuit pucku. Cucmemamuveckut puck
(systematic risk) — 510 puck, He moAOIHiica nuBepcUdU-
Kalliy, IPUCYIINN BCEM IEHHBIM OyMaraMm JaHHOI'O BUja, Ha-
TpUMep akKIuaMm, obsurarusm. Hecucmemamuueckutd puck
(nonsystematic risk) — puck, KoTopblii MOXKET OBITH TUBED-
cupUIMPOBaH MyTeM BKIOUEeHNI OyMaru B MOpTdeb ¢ Ipy-
TUMHI IIEHHBIME OyMaraMu TOTo »Ke Bupga. Jlusepcuguranus
(diversification) — ymeHbIlleHHe pPHUCKa MyTeM COCTABIEHUA
nmopTdesist U mepepacipeaeaeHns PICKa.

OTBeT Ha BOIPOC O KOJUUIECTBEHHBIX OIeHKaX CUCTeMaTH-
YeCKOT'0 U HECUCTEeMATUIecKoro pucka jgaet mojenb CAPM u
dbopmyint (77), (77), (?77), cBA3BIBAIOIIIE CTEIEHD HEOIPEIE-
JIEHHOCTH OITHUMAJIbHOIO IOPTdeis C YPOBHEM €ro JI0XOHO-
ctu. B obmem Buje hopmyia s onpejieaeHnss MUHIMAaJIbHO
BO3MOYKHOI'O CHUCTEMATHIECKOI'0 PHUCKA — CHCTEMATHUIECKO
HEOIIPEIEJIEHHOCTU — TaKOBA:

O-]S' — Bjo-ma

rje O, — HEOIpeJeJeHHOCTb OINTUMAJbHOIO PbIHOYHOIO
nmoptTdesisd ¢ JOXOIHOCTbIO I,,. Hecucremarudeckuii T.e. au-



BepCU(UIINPYEMBI PUCK MOXKET ObITh HallIeH 13 COOTHOIIIE-

HUA

ns __ L .
0;° =05 — PBiom.

C TOMOIIIBIO COCTABJIEHNA ONTUMAJILHOTO TOPTQETd MOXKHO
CBeCTU PUCK K [3;0,. lanbHeiiniee yMeHbIIeHIe PUCKa JJOCTH-
raeTcsd TOJLKO TPU YMEHBITeHUN YPOBHS IOXOAHOCTHU TIOPT-
e, ['eomeTprdeckn HecucTeMaTHIECKOMY PUCKY COOTBET-
CTBYET PacCTOsiHME OT TOYKM OyMarw Ha, IJIOCKOCTU PHUCK-
JIOXOJIHOCTD 110 psimoit CML o ropusonTam, a cucreMaTu-
qeckomy — gasiee or CML 10 ocu opaunar (cm. puc. 12).
[IponnmocTpupyeMm ckazaHHoe Ha npumepe. Ilycts o, =

30%, LTy = 44%, rog = 8%, 6]’ = 0,89, 0; = 50, Ty = 50%

F
n JIHHHA PBIHEA
ramuTana (CML)
= ns S
* Uf G; 4 '
Prinouynbiii T
OTnenbHbIe
g OvMarn
ke
ya—1|
Iy
-

Puc. 12. Cucremarmdeckuit 0j,0p 1 JuBepcuUIUPYEMbIit 0}, 0° PUCKH

Torma cucreMaTUIecKIil prcK

o; = Bjo, = 0,89 30% = 26, 70%,

TINBePCUMHUITNPYEMBIiT PUCK

07" =0; — Bjon = 50% — 0,89 - 30% = 23, 30%.



Yrnosoit koadduriment A s gunuu oymar SML (ypasme-
aus (?77), (77))

Ty — T :36%:172.
Om, 30%

YpaBHenue juHUN OymMmar

A\ =

p=38%4+1,20"=8%+1,2cov(zj, zp).

Ienbr aktuBoB B Momesu CAPM. ITycts Pjo — cero-
JHANTHAA N3BECTHAs [eHa akThBa (LeHHoft Oymarn) ,a P —
ee HeolpesiesieHHad OyIymias 1eHa. 1pebyeTcd yCTaHOBUTH
CBA3b MEXKJIY TUMU BeJUINHAMU 1 OE3PUCKOBON IMPOIIEHT-
HOII CTaBKOW Ty.

JToXomHOCTE IIeHHOM OyMaru B MPOCTEHIINeM CIydae

le
i p. T
jO
[Tpumvensig bopmyy (?77), momyanm
P P
M= —-1)= Acov(= —1,1,,).
=) =+ Ao~ L)

3ameTum, 4To BesuduHa Pjo — 9TO yXKe U3BEeCTHast Cero-
JIHSIIHSISL TeHa, [I09TOMY He CjydaiiHa, ¥ KPOMe TOro, CIipa-
BeJ[INBO paBeHCTBO cov(—1, x,,) = 0. Beneaersue gero nve-

eM
P cov(Pi1 — 1, z,,)
M= —1)= A ! .

(PJ'O ) "o + PJO

Orcrona, Beipasue P, mostydaem

M(P;1) — A Pz,
Py - (Py) cov (P, z ) (6.17)
1‘|—’I“0




Dopmyna (??7) BopazkaeT TOT (DaKT, ITO JIJIs MOy ICHUS
CerOHSITHEN IIeHbI PHIHOYHON IIeHHON OyMaru HeoOXOIIMO
n3 ee oxuaeMoit Oyaymeit nenbt M (P;1) BhraecTh abcomoT-
HyIO TIpeMuIo 3a puck Acov(Pj,r,,) u 3aTeM JUCKOHTHPO-
BaTh 110 OE3PUCKOBOI IIPOIIEHTHOI CTaBKe 7.

3ech abcoaommas NPemMusi 36 PUcCk — 3TO PA3HOCTb MEXK-
Iy OXKMJIaeMoil OymyImeil IeHoil pHCKOBOI IIeHHOiT Oymaru
n Oymymieil 1meHoi 0e3puCcKOBOil IeHHON OyMaru Mmpu ycJjo-
BIM, YTO B HACTOLAIEe BpeMd UX IeHBI OJIMHAKOBLIEe. Mate-
MaTUYeCKN a0COJIIOTHAsI IPeMUs 33 PUCK pPaBHA BeJUULHE

Acov(Pu, xy,).

O606mennga moaean CAPM. B nureparype omnmcano
MHOXKECTBO Pas3/IMIHBIX Mojeseil, 00obmalommnx 1 pa3BuBa-
fororux CAPM. Mpr ocranoBuMcd Ha ABYX W3 HUX.

Ilycts paccmarpuBaercd [N pPas3indHbIX PBHIHKOB, Ha-
[IPUMEp PBIHOK aKIUil IIPOMBIILJIEHHOCTHA, PBIHOK aKInii
TOILIMBHO-9HEPIeTHIECKOI'0 KOMILIEKCa, PBIHOK aKIINii Hay-
KOEMKHUX oTpacJeil u ap. Torma cylecTByeT cOOTBETCTBYIO-
1ee KOJIMYIeCTBO ONTUMAJIBHBIX IOPTdEeieil co CBOUME JI0X0/I-
HOCTsIMU 1 pucKamu . VIHTepec mpecTapigeT pacuer 0XKuia-
eMOi1 JOXOTHOCTHU U PUCKa, ONITUMAJILHOTO TTOPTQEJIst, COCTOSI-
Iero 13 IEeHHBIX OyMar pa3jIMndHbIX PHIHKOB. [l 9Toil men
ecTb 0000IIIeHHAs MOJIE/Ib IIeHO0OPA30BaHNIS Ha, PHIHKE Kalll-
tasa G-CAPM (General Capital Assets Pricing Model) —
MO/JIEJIb, C TIOMOIIbIO KOTOPOI MCCIEIyeTCd HEeCKOJBKO PhIH-
KOB KaInTaJa.

Paccmorpum monens G-CAPM nogpobree. OxKujgaeMmble
JIOXOJIHOCTU T LEHHBIX OyMar nopTdesis, COCTOAILero us3 0y-



Mar TOJBKO N-I'0 PLIHKA, OIPEAEISIOTC 0 hopMyJie
=19+ (xy —10)Bjn, n=1..., N,

e 7o — JOXOJHOCTb OE3PUCKOBBIX IIEHHBIX OyMar; &, — OKU-
JaeMad JOXOJHOCTh OINTHMAJIbHOIO MOPTQeId n-ro phIHKA;
Bjn — KoaduimenT, pacCUNTaHHBII 110 OTHOLUIEHUIO K N-MYy
PBIHKY. Ec/m B KaxXIplil pEIHOK N BJIOXKEHO [, CpencTB, TO
JIOJISI COOTBETCTBYIOIINX CPEJCTB BO BCEM PHIHOYHOM Kalll-
TaJle BBIUNC/IAETCS 10 PABUITY

Ky
Yn = (6.18)

- N
>
n=1
Mogens G-CAPM yTBep:Kkaer, 9To B yCJIOBUSIX paBHOBECHUA
CITPaBeITMBO COOTHOIIEHUE

N
T; =Tyt Z [yn(a:n — TO)ﬁj,n:| . (619)
n=1

B cuny (7?7) uz (?7) moywaem

N
> (K(wn = 10)B)m
z; =10+ 2= ~
> K
n=1

B ycnoBusx mpeanbHBIX (PUHAHCOBBIX PBIHKOB C IIOJIHOM
nHQOpMaleil Bce MHBECTOPLI BKJIAAbIBAIOT JE€HbI'M B IIOPT-
e ¢ MakcuMaJIbHBIM OTHOIIEHUEM JIONOJHUTEIBHON 10~
XOJIHOCTH K HeomupeJie/leHHOCTH. [Ipm 3ToM yKazaHHOe OTHO-
IIeHne JOJKHO OBITh OJMHAKOBBIM Ha BCEX PbIHKaX. 3J1€Ch



Bjn = [; n obobimennas Mozesb enoobpasopanud G-CAPM
cranoButTcsd moaenabio CAPM. B ycioBmsax HemoaHOTH MH-
bopMaluy 1 HEHYJIeBOI TpPaHCAKIIMOHHONW CTOMMOCTH, Ha-
IIpUMeP NIPK yUueTe KOMUCCUOHHBIX TIPU KYTLIe-TIPo/IarkKe I1eH-
HBIX OyMar, OTHOINEHNE OMOJHUTEIbHON JOXOZHOCTH II0
CPaBHEHUIO C JOXOIHOCTBIO IIPH KYILIe-TIpojarke Oe3pUCcKO-
BBIX OyMar K HeOIpeJeJeHHOCTH JIOXO0Ja MOXKeT ObITh pas-
JINYHBIM Ha, Pa3IUYIHbIX (PMHAHCOBBLIX PbIHKaX. B sToMm ciry-
yae obobmiennas mouaenb G-CAPM gaer Oosiee TodHBIE pe-
3YJILTATHI.

Brtors 10 1976 1. pazBuTue puHAHCOBOI TE€OPUH IILIO IO
nomuHupytonuMm Biausauem CAPM. B 1977 r. sta Teopusi
II0JIBEPIJIach »KECTKOM KpuTuke B padorax Pugapma Posra
121]. Posn Boickazan muenue, uro CAPM ciemyer oTsepr-
HYTb, TIOCKOJIbKY OHa, 6 NPUMUUNE He JTOTMYCKAeT SMITUpPIIe-
cKoil mpopepku. Bompoc o mpuHIUNmnaIbHOl Bepudunmnpye-
Moctu CAPM BbI3BIBaeT ropgdme crophbl 1 1Mo ceit genb. [1pu-
MepHO B 5T0 e Bpems Ctusom Poccom [22] 6buta mpeioxe-
Ha aJIbTepPHATHUBHAsS MOJIE/Ib OIIEHKH KallUTaJbHbIX aKTHUBOB,
pasBuTadg B pamkKax Apbumpasicnoti meopuu 4enoobpa3osa-
HuA U TIOJIYUMBINAA Ha3BaHUE “apOUTPasKHON MOAEIN, UJIN
APM. Dta Moze/ib CTPOUTCS HAa OCHOBE MPUHIIUIIA, COCTOM-
IIero B TOM, 9TO COOTHOIIEHHE MEXKJy OXKUJIAEMOI JI0XOIHO-
CTBIO ¥ PUCKOM JIOJI?KHO OBITH TaKUM, YTOObI HU OJMH WHIU-
BUJIya/IbHBI MHBECTOP HE MOI' IIOJYYUTb HeorpaHWYeHHBI
JIOXOJI, OT apOUTParkKHON CHEJIKK. JTOT IIPUHIIAII HEBO3MOK-
HOCTHU apOUTparka MOXKHO c(OPMYIUPOBATH B “‘(pU3MIeCKUX’
TepMUHAX KAaK HEBO3MOXKHOCTb CO3JaTh “‘(PUHAHCOBLINA BeY-
HBIIT ABUIaTe b , T.e. MallUHY 0e3 BCIKOIO pPHCKa, Heorpa-



HUYIEHHO JOJITO “BBITSTHBAIONLYIO JIEHBI'M C PhIHKA. AJIENTHI
apbutpaxuoit Teopun (Arbitrage Pricing Theory ), B wact-
woctu, Pocc u Posr (23|, yrBep:xaator, 9To Ta TEopus mo-
IyCKAeT, [0 KpaiiHeil Mepe B IPUHIINIIE, SMIMPUIECKYIO TPO-
BEPKY.

Apburparkaasi Mozeab [IeHOOOpa30BaHUA IIPEJCTAB/IAET
coboit ckopee KoHKypupytomyio ¢ CAPM momenb, yem Jio-
oJIHAIOMY10 ee. B Hell npenmnonaraercd, 4T0 JOXOJHOCTD T
[EHHOI OyMaru ompeesseTcd HEKOTOPhIM (PUKCUPOBAHHBIM
HabopoM ¢akTopoB. B KadecTBe Takux sedyujur hakToOpoB
BBIOMPAIOTCS MHJEKChl U3BECTHBIX IOpTdeeil, ypoBeHb HH-
iy, BeIMUnHA CTaBKU pedUHAHCUPOBAaHUS 1 JIp. B Mo-
JeJIn MOTYT IIPUCYTCTBOBATHL Cpasdy HECKOJIBKO (dakTopoB. B
HarboJIee MPOCTOM Ciaydae, Korga paKTop OJINH, JOXOIHOCTD
IIEHHO# OyMaru cBsi3aHa ¢ (PaKTOPOM COOTHOIIIEHUEM

rj = M(r;) + B;(I — M(I)) + e,

rae [5j — KoahdUIMEHT, CBA3bIBAIOMINI N3MEHeHUA B 3Hade-
Hugx dakropa I u moxonHoctu r;; I — 3Hadenue gakrtopa,
00eCIeTnBAOIIero TOXOMHOCTE 1eHHoi Oymaru; M ([) — ma-
TeMaTU4IecKoe OXKMIAHKIe 9TOro (hakTopa; €; — CJIyYalHbIi
TITY M.

3aMeTHM, 9TO B34B B KaUeCTBe BeJIyIIero (pakTopa J0X0/I-
HOCTh PBIHOYHOT'O opTderisi, Mbl mpujgem K mojean CAPM.

O6e mogen — CAPM u APTM TpebytoT pacuera Kodd-
dbummentos B;. Jia Bbluucienud [3; 10CTaTOMHO UMETh CTa-
TUCTHUKY, COCTOSIIYIO U3 T1ap 3HAYEHUH (1), 7;), 1 C HOMOII[BIO
JIMHENHON perpeccuu MmoJIyunuTh ypaBHEHUe

LE]' :r0+(a:m—r0)[5’j, (620)



rJie o ; — JOXOQHOCTD IIeHHOI OyMaru; ,, — JI0XOAHOCTb PbIH-
Ka.

JIMHEHYI0 perpeccuo MoyKHO TOCTPOUTDL, MCIOJIB3Ys CO-
OTBETCTBYIOIIYIO KOMITBIOTEPHYIO ITPOTPAMMY, B YaCTHOCTH
MpaKTUIECKH JII0ObIe 3JIEKTPOHHBIE TaOUIbl. be3 pacueTon
npubIIKeHHOe 3HaUeHne KodddunuenTta [5; MOXKHO oIpe/e-
mTh rpadudeckn. g sToro B KoopauMHATAX Ty, U X OT-
KJI13JIbIBAIOT BCE BO3MOXKHbBIE IIaPhl TOYEK U IIPOBOIUTCS IIPs-
Masi, HAWIydIuM obpasoM ux mpudnKatomasi. Kosdpduim-
eHT HAKJIO0HA dTOH NPsAMOI U OyeT MCKOMBIM KO3 DUIIeH-
ToM (3;. llpu nposenenuu Taxoit mpaMoil “Ha IJaz” UesIOBeK
HEIIPOU3BOJILHO UCIIOJIB3YET METOJ HAUMEHbIINX KBaJIpaToB,
T.€. MUHUMU3UPYET CYMMY KBaJIpATUIHBIX OTKJIOHEHU. DTOT
YK€ METOJI, MCIOJIB3YeTCA U B 9JIEKTPOHHBIX Ta0INIIAX.

3aMeTHM, 4TO BBIIIE MIPUBEIEHO YIIPOIIEHHOE M3JIOYKEHHE
BOIIPOCOB, CBSI3aHHBIX C PACUETOM CTATHUCTUUECKMX XapaK-
TEPUCTUK IIeHHO# Oymarn. B ymoMuHaBIIIXCS (DUHAHCOBBIX
M3JAHUSIX HAPALY C TapaMeTpoM (3 IeHHO OyMaru oObIYHO
TIPUBOJINTCA eIle PsiJi XapaKTEePUCTUK, B JACTHOCTH TaK Ha-
spiBaeMoe 'mpuctocobsiennoe" 5 (adjusted () , ckoppekTupo-
BAHHOE C yYIeTOM TEHJIEHIINHU TIOCTEIIEHHOTO MPUOJIMKEHNT K
eIMHUIE, XapaKTePHOM I JaHHOI'O IoKazaTess. Kpome To-
0, IPUBOAUTC KO3 PUIUEHT o OyMaru, 03BOJIAOININN NH-
BECTOPY IHOJYYHUTD IIPEJCTaBJIEHEe O COOTBETCTBUU TEKYIIEil
IeHbl OyMaryu M TOi, KOTopasi COOTBETCTBYET pPaBHOBECHO-
MY PBIHKY. [IpuBoguTCA Tak»Ke HeJiblil psijl IIapaMeTpoB, Xa-
PaKTEPU3YIOIMINX COOCTBEHHO KOPPEKTHOCTD CTATUCTUIECKUX
pacyeros.
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