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PEIIEHUE OBPATHOM 3AJIAYY TEOPUM PUCKA 1151 MEPBI
BO3MYIIEHHOM BEPOSITHOCTH
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Cubupckuil pedepanvuslii ynusepcumem

[Ipy NpUHATUU PKOHOMHUYECKHX WJIM YIPaBICHUECKHUX DEIIEHUN 4YacTo He yJaercs
CIIPOTHO3UPOBATL  PE3YJIbTAT KaXXAOTO0 HWHIAUBUIAYAJIBHOI'O0 PCHICHUA C I[OCTaTOqHOﬁ
TOYHOCTHbIO. EciaM HMHIMBHUIYyM XOYeT HPHUHATH pElIeHHe Ha OCHOBAaHMH COOCTBEHHOI'O
OTHOILICHUA K PpPUCKY, TO IJd 3TOr0 Ha MHOXCCTBC BCCBO3MOKHLBIX BCPOATHOCTHBIX
pacrpeaeeHnii Heo0X0IMMO TOCTPOUTH HEKOTOPHIN BEIECTBEHHBIN (DYHKIIMOHAI, HA OCHOBE
KOTOpPOro 3TOT HWHAHWBUAYYM GYI[CT INpUHUMATh PpPCHICHUC, WU ITOT HCHOHB3y€MBIﬁ UM
GyHKIIMOHAT JOKEH OBITh COTJIacOBaH ¢ ero mpenanodyreHueM. OOpaTHON 3amauedt Oynmem
CUMTaTh TOCTPOCHHE MEpPhl pPHCKA, KOTOpas CTPOUTCS IO KAKUM-TMOO HW3BECTHBIM
XapaKTepUCTUKAM MPEANOYTeHHUs] 3TOr0 4YeloBeka. PemmM JaHHYI0 3anady A Mepbl
BO3MYIIIEHHON BEPOATHOCTH.

PaccmoTpum  BepositHocTHOe mpoctpanctBo  ( Q,A, P ), 1tme € - MHOXKECTBO
3JIEMEHTAPHBIX MCXOM0B, A - o -anrebpa, 3amaHHas Ha 0, a P - BEpOSATHOCTHas Mepa,
ompejeneHHas Ha MHoxectBax u3 A . Puckom X Ha (€2,.A) Ha3pIBacTCsl MPOU3BOIBHOE
u3MepuMoe oroOpakeHne u3 B R (T.e. ciyyaiiHas BelWYHMHA). 3HAYCHUS pPHCKa
UHTEPIIPETHUPYIOTCS KaK JJOXO/1 UK YOBITOK, OTy4aeMblii HEeKUM HHBecTOpoM. O003HaYMM X
COBOKYITHOCTB BCEX PHCKOB Ha ({2, A).

[Iyctp Ha X 3amaHbl OTHOIICHUE MPEANOYTEHHS = WU OTHOIICHHE Mopsaka < .
[Ipennourenue < Ha3bIBAETCS COTIACOBAHHBIM C OTHOIIEHUEM HOpsiiKa <, €ClIi U3 TOTO0, YTO
X <Y cnenyer,uro X X Y.

Mepoii pucka Ha3bIBaeTCs NMPOU3BOJBHBIN (pyHKIIMOHAT p : X' —R. ['oBopsT, uTO p
IpeJICTaBIsIeT OTHOMICHHE npeanoureHus Ha X:  p(X) < p(Y), if Y < X, X, Y € X.

WuauBuayyM, XapakTepu3yeMblid OTHOLICHWEM IMPEINOYTECHUs = HEe MPUEMIIET PUCK,
eciu Ui npou3BoibHOro pucka A:EA =0 u niua npousBonbHOro a € R mmeer mecro
a+ A <a . Hempustue pucka MOXHO HCTOJKOBATh CIEAYIOUIUM 0OOpa3oM: eclid K
JeTEePMUHAPOBAHHON BEJIMYMHE A NPHUOABUTh HEKOTOPYIO HEBBIPOXKACHHYIO CIIy4aiHYIO
BEJIMYMHY A C HyNIEBBIM CpEIHUM, TO pe3ylbTaT a + A MeHee MpeInoYTHTENeH IS
UHAUBUAYYMa, YeM a. [Ipu perynspHOM OTHOIIEHUM MPEIINOYTEHHS 3TO O3HA4YaeT, 4TO
Harigercd ¢ > 0 takoe,utoa + A ~ a — c.

B pabote Apunepa, Jlenbaena, D6epa u Xuda ObUIM aKCHOMATUYECKU ONpPEICTICHBI
KOTEpEHTHBIE MEpbl pUCKA. PaccMOTpUM BEpOSTHOCTHOE mpocTpaHcTBO (€2, A4,Q) .
MHOXEeCTBO 3JE€MEHTAPHBIX UCXOJ0B OymeM cuuTath KoHe4HbIM (|2] = n). IIpocTpaHcTBO
BceXx puckoB X Oynmer wuzomoppHo R" . IlepeHymepoBaB 3JeMEHTHI () HEKOTOPHIM
IPOM3BOJILHBIM 00pazoM, OyZeM OTOXKIECTBIATh CIydallHble BEJIMYMHBI X € X' ¢ BEKTOpaMu
X = («',...,2") u3 R™. 3Hauenue ciydaiiHOM BENUUMHBI X TPAKTYETCS KaK JOXOI.

Beenem Ha X mopagok oObMHEIM obOpaszoMm: X = (z!,...,2") <Y = (y',...,y"), ecim
2 <y mpm Bcex i=1,...,n . Kpome Toro cuuraem, 4ro Ha X 3aJaHO OTHOLICHHUE
MPENIIOUTEHUSA =.

Ecnu npowmsBonbHBI  ¢QyHKIMOHaN p(X) Ha MHOXectBe X , p: X >R —
KOrepeHTHasi Mepa pucka, To f — cymnepMoayispHas (YHKUMs, CBSI3aHHAasg C p
COOTHOIIICHUEM f(X)=—p(X) TUTS MIPOU3BOJILHOTO XeX . Takue



CyNepMOAYJISIpHBICQ YHKIIMOHATB OylIeM Ha3bIBaTh KOT€PEHTHBIMH MepamMu pucka. OHu
OynyT 001aiaTh CIEIYIOIIMMHA CBONCTBAMHU:

MonotonHOCTE:VX,Y € X, X <Y f(X) < f(Y);

CynepagautuBHocTh: f(X +Y) > f(X) + f(V) VX, Y € &;

[TonoxxurenpHast oqHOPOIHOCTD: f(AX) = Af(X), YA >0, X € X;

WuBapuanTHOCTh OTHOCHTENBHO casura: f(X +al) = p(X) +a, a € R, X € X.

B paborax Bonra u flara Oputa mpeanoxkeHa Mepa pucka, Ha3BaHHas (yHKIIMOHAJIOM
BO3MYIIICHHON BEPOATHOCTH

0 0
My (X) = / lg(1 - F(x)) — 1)dz + / o(1 - F(x))dr,

—00
rae g : [0,1] — [0,1],9(0) = 0,¢9(1) = 1,g(u) - HeyOBIBatomiast GyHKIMs Ha [0, 1].
BBeneM KONMUYECTBEHHYIO XapaKTEPUCTHKY Ul W3MEPEHUS CTENEHU HENpUsATUs

pucka. Ilockonbky no6aBiieHue CilydaifHON BETMUMHBI A K HAYaJIbHOMY KaIluTally a CHIDKAeT

IPEANOYTUTEILHOCTh PE3yNbTaTa, paclpesieneHue a + A NOKUAaeT K1acc IKBUBAIEHTHOCTH,

comepxxkamuii W, . OpnpHako, HOBBIM KJIacc DSKBUBAJEHTHOCTH, B KOTOPBIM Ionaio

pactipenenenne a + hA, rae h = ||Al|l, kak u 71000# Apyroil KiiacC SKBUBAIICHTHOCTH,

COJIEPKUT HEKOTOPOE BBIPOXKJICHHOE pacnpejaeneHue, Hanpumep, W,_., rae ¢ > 0 MoxkHO

UCTOJIKOBaTh, Kak IUIaTy, KOTOPYIO MNOTpeOyeT HMHAMBHIYYM 3a A00aBJIE€HHE K CBOEMY

KalMTaly CIIyJaifHOW BeM4UHBI (pHCKa).

Ecnu HauanbHBIN KanuTaa MHAMBUAYYMA PAaBEH IE€TEPMUHUPOBAHHOW BEIIMUUHE A, TO
KaKkoBa HOpMa 3aMelleHMst puckosoro posecka hA . Iomywaem Ilz(a + hA) =a+
I, (hA), My(a — ¢) = a — ¢, moITOMY YyCIOBUE TIPHHAIEKHOCTH @ + hA u a — ¢ k ogHOMY
KJTaccy OSKBHBANEHTHOCTH TIpHBOAMT K ypasHenmio a + I1;(hAd) =a—c, oTkyma ¢ =
—hllz(A). WupuBuayym, MpearnoyTeHds KOTOPOTO —MPENCTAaBIAIOTCA  (QYHKIMOHATIOM
BO3MYIIIEHHOH BEPOATHOCTH, He TnpuemaerT puck, ecnu I1;(A) < 0 a1 TPoM3BOIBHOM
HEBBIPOKIECHHOW CIy4ailHOW BEJIMYMHBI C HYJIEBBIM CPEIHUM.

ITycte MBI siBIsieMcst ()MHAHCOBOM KOMITaHWEH, KOTOpas 3aHMMAETCSl BIIOKCHHEM
JICHET B PUCKOBBbIE akTHBBI. K Ham IpHIeT MHBECTOP, KOTOPBI XOYET BIOXKUThH JI€HBIU B
VMHBECTUIMOHHBIN NPOEKT B COOTBETCTBUU CO CBOMM OTHOLIEHMEM NpeanouyTeHus. Tak Kak
Mbl paboTaeM Mepod BO3MYILIEHHOH BEpPOSITHOCTH, HaM HEOOXOAMMO PEIIUTh HECKOJIBbKO
3a/1a4:

¢ IlomoGpare mnapamerp ¢ynkuuonana Il; , B Buge (QYHKUMM ¢ IPUYEM  JTOJDKHBI
BINOIHATHCS yeaosus g(0) = 0,g(1) = 1;

* B paGore Bonra, Oblmu TpeniokeHbl HECKOJIBKO KJIACCOB (YHKIHMH g CO BXOIHBIM
apaMeTpoM 7', HO BCE€ gSABISIOTCS BBIMYKJIBIMU BBepX (QyHKIMSIMH. {151 TOro 4roOsl
(YHKLIMOHAT BO3MYIIEHHOM BEPOSITHOCTH YYHMTHIBAJI HENPHUATHE PUCKA, (QYHKLIUA
gJIOJDKHA YIOBIETBOPATH yeiaoBuio: g(x) < x,x € [0,1];

* BrIpa3uTs napamerp rQyHKIUM guepe3 HENPUITHE PUCKA,

* Ha ocHOBE OTHOLIEHHS NPENNIOYTEHUS WHBECTOpPAa M €ro YpOBHS HENPUATHS PHUCKA
moa00paTh Ik HEro BO3MYIIAOIYIO (DYHKITUIO g U TapaMeTpyHKITUUT .

Jlnist TOro 4yToOBI ONPENENUTh YPOBEHb HEMPUATHUS PUCKA Y HHBECTOpA U ONPENIEIUTh
Kakol Kjacc BO3MYyLIAIOMMX (yHKIMA Hanbosiee TOYHO OIUCBHIBAET €ro OTHOLICHHE
IPEIIIOYTEHUS MIPOBEIEM HEKOTOPBIN ompoc. IIpennoxum MHBECTOPY HEKOTOPYIO JIOTEPELO,
I'Jle PUCK COOTBETCTBYET AOXOAY:

Wilwg|wy, [wy| ... wy,
Plpi[p2|p3|-|Pn




p1+--+p,=1. M1 copocuMm, KakoBa MHMHMMAalbHas OIUIATa, 3a KOTOPYK HHBECTOP
COTJIACUTCSA CBHIFPaThb B TaKyl JIOTeper0? VY3HaB, Mbl MOJYYUM KOJUYECTBEHHYIO
XapaKTEPUCTUKY HENPUATHS PUCKAa y MHBecTopa C.3HaueHHe ¢ OyIeT SBIAThCA pelIeHHEM
ypasuenus a + I1;(hA) = a — ¢ u Oyner 3aBucets 0T g u A. O603HAUMM 3TO 3HAYECHUE
uepe3 Cg(A): €ro MOXKHO TPAaKTOBAaTh Kak ILEHY, KOTOPYH WHIMBHIYYM 3aNpalldBacT 3a
"mogmemmBaHue” K €ro W3HAYAJbHOMY KamUTaTy a CIy4yalHOrO BO3MYIICHHS B
"HampaBiieHun" A. Jlanee npeacraBum

W iwg [wy, [ wg | ...|wy,
Plpi[p2|p3|-|Pn
B BHUJE HEKOTOPOM [IETEPMUHUPOBAHHOM BEIWYUHBI . U HEKOTOPOM HEBBIPOKIECHHOMN
CIy4daitHON BenuuuHbl A ¢ HyneBbIM cpenuuMm. g storo pemmm CJIAY meromom [Maycca,
norepen OynemM noaoupath Tak, urodsl CJIAY nmMena pemenue, nmpudem a > 0:

W1=a+A1
W2=a+A2

w, =a+A4,
L0 = pyBy + -+ puby

B pesynbTaTe nomyuyum

AlA A, [ A |4,
Plpylp2lp3|--|Pn
co cpeiHUuM 0 " CMOXXEM MIPEACTaBUTH

W =a+A. Orciona naiinem 3Hadenue h = ||A||, .ycia0Bue NpUHAIEKHOCTH @ + hA u
@ — C XK OJHOMY KJIacCy SKBHBAJEHTHOCTH HPUBOAMT K ypaHenuio a + I1;(hA) =a —c,

OTKyZIa MBI MOKEM HailiTw LieHy HenpusaTus pucka ¢ = —hll (A), a Tak xe [1,(W) = a + _Tc

Jlnst TOro 4toObl ONpENENUTh HapaMeTp T Ul Kjacca KBaJPaTHYHBIX — BO3MYIIAoNIeil
No(W)+X¢ 1 Xk=s PkWi k—1)
T (CRes Pk—ZR=s PEIWi k1)
JIs1 OCTAJIBHBIX KJIACCOB HaM H606X0,I[I/IMO YHUCJIICHHO peI_HI/ITB CHeI[yIOHII/Ie ypaBHeHI/ISI
OTHOCHTEIBHO TTapaMeTpa 7'

GYHKIMHM g pellUM YpaBHEHHE 1" = yTOOBI HAWTH TIApameTp 1

J1+rp,++p) —1 J1+1p, -1

+ ot Wnn-1

(W) = Wi+ Wy

ViFr—1 Vitr—1"'
1 — e T(P2++Pn) 1—e TPn
Ng(W) = wyo+wy, T —o-r + et Whno B
In(1+7r(py,+-+pn) In(1 + rp,)
M, (W) = wy o + Fo ot Wy ————
(W) = wio + Wz, In(1+7) Wnn-1 In(1+71)

Ns(W) =wyg+wa1(p2 + -+ pp)" + -+ Wppoapn'

B urore Ml momydum mapameTp r I Kaxaoro kiacca GpyHkmui g. Ha mocnemnem atame
HaM HEOOXOAMMO OIPEACIUTh KaKOW KJacC BO3MYIIAIOMUX (YHKIHMA g HamboJjiee TOYHO
ONKCHIBAET OTHOULICHHE MPEANOUTEeHUsI KOHKpeTHOro mHBectopa.llpeminoxum nHBECTOpY Ha
BBIOOD JIBE JIOTEpPEH, TJI€ PUCK COOTBETCTBYET JJOXOAY:



Y1 |y | Y2 [ Y3 || Dn Z1 |z | 2y | 23 | ... | 2y

Py | py [ P2 P3| |Pn P, [Py [ P2 P3| | Pn
W y3HaeM, yyacTue B KakoW M3 HMX JJIs Hero Ooiiee mpeanoututensHo. s 3Toil notepen

HaleM 3HAUYCHUS.

d, = HQ(Yl) - HQ(Zl),dz =Mz (Y1) —Ix(Z1),d; = Nz (Y1) —Ig(Z1),d,
=M, (Y1) — ,(Z1),ds = (Y1) — TI5(Z1)

Ms1 Oynem BeiOupath Y1 uZ1 takum o6pazom, 4ToObl HEKOTOphIe d; ObtH Oosbmie O, 4To
O3HayaeT, 4YTO Ui WHBECTOPA, MPEIINOYTCHUS KOTOPOTO OMKMCAHBI COOTBETCTBYIOIIMMHU
byakuusimu: Y1 Oyner npeanoururenshee Z1, a apyrue d; 6pimu MeHbiie 0, B TPOTUBHOM
ciyuae. Takum oOpazom, ecnu uHBecTop BbIOEpeT Y1, TO namee Mbl OyneM BbIOMpaTh
GYHKIHIO g Cpeu TeX, Ui KoTopbix d; > 0, mHade OyneM BBIOMpaTh cpeau TeX (DYHKIIHA,
it kKotopeix  d; < 0. Jlanee mpemio)kuM WHBECTOPY Ha BBIOOp Ipyrue JIBE JOTEPEH, TIC
PUCK SIBJISIETCS] COOTBETCTBYIOIIUM J0XOA0M:

Y2 | yi |y | V3| | Y Z2 |1 zy | 2y | 23 | ... | Zy
Py | p1 [ P2 [P3 ]| Pn Py Dy P2 P3| - | Pn

[ToBensa Ty e caMyl0 IpoLELypy, MBI BHOBb Ha OCHOBE IIPEIIIOYTEHUS HWHBECTOpa
orpenenuM Kakue (QPyHKIUH Hanbojee TOYHO OMHCHIBAIOT HENPHUATHE PUCKA KOHKPETHOTO
4yelloBeka. bynemM MOBTOpATH JTOT @IrOpUTM JO TEX IOp, MOKA HE ONPEACIUM OAHY
€IMHCTBCHHYIO (DYHKIMIO, YTO B MTOre JacT HaM HEOOXOOUMBIN KilacC BO3MYIIAIOLIMX
Gynkuuit g. 3Has Kiacc BO3MYIIAONMX (YHKIUH U MapaMeTp 7, KOTOPBIA MBI MOJYyYHIIA Ha
OpeIbIAYIIEM Iare, Mbl MOXKEM INPEJAOCTaBUTh HHBECTOPY KOHKPETHYIO (QYHKLHIO IS
BBIUMCJICHHS] MEPBI BO3MYIICHHON BEPOATHOCTH B COOTBETCTBUM C YPOBHEM HEIPUATHS PUCKA
Y OTHOILICHUEM IIPEAIIOYTEHUS KOHKPETHOTO MHINBH/IA.

BoiBoabl: B paboTe mpemiokeH MeTOJ pelieHust OOpaTHOM 3alaud TEOpUU PHUCKA,
OCHOBAHHBIM Ha BBIYMCICHMM (DYHKIIMOHAJA, HENPUATUS PUCKA M HAa CPAaBHEHUM PELICHUH
UHIUBHJYyMa C pPEUICHUSAMH, IPUHUMAEMBIMU C MCIOJB30BAHUEM DPAa3IU4HBIX THUIIOB
BO3MYIIAOMUX (YHKIMHA. V310KEHHBIE METOMBI Ul TECTUPOBAHMUS MOTYT CTaTb OCHOBOM
JUIS  CO3JaHMsA TNPOUEAYpbl MOoA0Opa MOAXONAMIEr0o (PYHKIMOHANa BO3MYILAIOIICH
BEPOSITHOCTH MO MHIMBUAYAJIBHBIM IPEANOYTEHUSAM. DTO MOXKET ObITh 0ojiee pa3BepHYTOE
aHKETHpOBaHUE, OO pa3aMyHble MOJENTH JENOBBIX Wrpa, JIMOO CXeMa aHaiM3a paHee
IIPUHATHIX NHBECTUL[MOHHBIX PELICHUN.
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