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BU3HAYEHHS CITPABEJIJIMBOI IIITHU PU3UKOBOI'O AKTUBY

OnUCYIOTECS CIPAaBEINBI I[IHM PU3MKOBUX aKTUBIB i BKa3aHi YMOBH TOrO, IO el BHUITAJKOBHI MPOLEC € MAPTHHTAJIOM.
JloBenieHa HETOPOXKHICTh MHOYKIHU MapTUHIAJIBHUX Mip JUIS €BOMIOLIT ITeBHOI aKIlil Ta OIFcaHa MHOXXHHA YCiX MapTHHI&JIbHIX
Mip.

3HaiiIeH0 YMOBU HENOPOXHOCTI MHOYKHHH MapTUHTAJIBHUX Mip, IO JO3BOJIUTH B HACTYITHUX POOOTax 3HAUTH CIIpaBeUINBI
LiHK JUIsl JepPUBATHBIB, 30KpeMa IS OIIIIOHIB €BPOIEHCHKOr0, aMEPUKAHCHKOTO Ta a3iaTChKOr0 THIIIB, Ta OIMCATH CYyHEepPXelK
JUTSL KOOKHOTO 3 IIMX I[IHHUX Iarepis.

Kirouosi ciioBa: noxinna Pagona—Hikomima, MapTrHransHa Mipa, pU3UKOBHN HiHHKH Hartip.

IMocTranoBka npodaemu: Bu3HaueHHs cripaBeTMBOI I[IHM PU3WKOBHX AKTUBIB HA MOBHUX PUHKAX €
PO3B’s13aHOIO 3a/1a4el0, 30KpeMa Taky I[iHy MOXHa 3HalTH 3a (opmyioro bieka—Illoynca, 1 HEMOBHUX
PHHKIB 1€ TUTAHHS 3aJIUIIA€THCS BIAKPUTHM.

AHani3 ocTaHHix aocihirxenb i myOaikamifi: B VYkpaini npoOiiemaTika HEMOBHUX PHHKIB,
MOB’si3aHa 3 ACHMETPUYHICTIO 1HQOpMAIlii, JOCTIIPKYEThCS PSIOM aBTOpiB, 30kpema b. C. ManuHusik B
[4, c. 7-17] moBomuTh HEOOXiMHICTH BTpy4YaHHs JiepKaBH B PHHKOBY cucremy, a B. M. 'opbauyk B
[5, c. 223-227] nocmipkye MPoOIeMH SHEPIeTUYHOIO CEKTOpa EKOHOMIKH, TOB’s3aHi 3 HEITOBHOTOO, Ta
noOyayBaB MOJIEINi iX BUPILIEHHSI.

MeTta po6oTH — JOCTi/KEHHS CIPaBEUIMBO]T LIHU IHHOTO Manepy Ha HEMOBHUX PUHKaX.

Marepian i MeTonuka qocaigKeHb. Y CTaTTi BUKOPHCTOBYETHCS MaTeMaTHYHHWI amapar Teopii
BHUITQ/IKOBHX TIPOILIECIB, & came TEOopis MApTHHTANIB Ta yci 3 UM OB’ s13aHi MoHATTs. Ha cydacHoMYy erami
riodanizalii cBiTOBOi €KOHOMIKH Ta PO3BUTKY (DOHJIOBOTO PHHKY aKTYaIbHOIO CTa€ 3aJla4ya iHBECTYBAHHS
KOIITIB y I[IHHI Marepu sl oTpuMaHHs npuOyTKy. OIHUM 3 THCTPYMEHTIB BH3HAUCHHS MPaBHIBLHOTO
«BXOJY» B aKIIII0 € KOPEKTHE BU3HAUYCHHSI CIIPABE/IJIMBOI IIIHU Yepe3 OMKUC MHOKWHI MapTHHTATLHUX Mip.
Binbrricts poOIT 3 1€l TEMAaTHKH HaJIekKaTh 10 MOJECIIOBAHHS IMOBSIIHKA aKTHBIB HAa IOBHHUX PHHKAaX,
TOOTO PHMHKAX, Ha AKX JJIs EBOJIIOIII KOKHOI'O IIIHHOrO IManepy € CBOs €IMHa MapTHHTallbHa Mipa.
OpHak, SK MOKa3ylTh JOCTIIKEHHS, BCI PUHKH € HEMOBHUMHM, TOOTO HE ICHYE €IMHOI MapTHHIaJbHOI
MIpH ISl )KOJAHOTO PU3UKOBOTO aKTHBY. Y 3B’S3KY 3 IIMM ITOCTA€E 3aJIa4a OMUCY BCIX MApPTUHTAJIBHUX Mip
JUIsL OL[IHIOBaHHSI BaApTOCTI 3000B’s13aHHST Ta MOOYJOBU CTpaTerii 3aXUCTy IHBECTHINIT Y 1el [IHHUN marip
(xemkoBoi cTparerii). CaMe 10 TAaKOro TUITY 3a/1a4 1 HAJICKHUTH 3aj1a4a, sKa po3B’s3aHa B il CTATTI.

Pe3yabTaTu nocaigxeHb Ta ix o6ropopenHs. B po6ori naHi HeoOXiHI Ta JOCTaTHI YMOBH TOTO, YU
€ Mipa MapTHHTAIBHOIO JIJIsl €BONIOLII TIEBHOTO aKTHBY, MAaTEeMaTHYHI BUKJIAJKU OMyOIiKOBaHO y [6].
Taka 3amava Briepiie Oyna mocTtaBiieHa B poOoTi [1], ae Oyno moBeneHO BiACYTHICTH apOiTpaxy. B
po0OTi [2], BHKOPHCTOBYIOUH CTOXaCTUYHE YHUCIICHHSI, BCTAHOBJICHO 1€ TBEPIXKCHHS Il MAapTHHTTBHUX
Mip, y sikux noxigHa Pagona—Hikoanma oOMexeHa 3ropu.

Ha itmoBipricHoMy mpoctopi {Q,J, By} po3IisIaeMo eBOIIOLII0 PU3HKOBOIO aKTHBY, 33/[AHOTO 3aKOHOM
Sn=(1+pn)Sn—]’n=1’N’ (1)
ne p,,n=1,N HabyBae 3HaueHb 3 iHTepBaly (—1,¢],0<c<ooi € MOCIIJOBHICTIO HE3AIEKHUX OJJHAKOBO
PO3MOJIIIEHUX BHUIIAJKOBUX BEIUYUH, & HEPU3UKOBHI aKTUB €BOJNIONIOHYE 3a 3akoHOM C, =L, n=LN.
Tyr
N n n
Q=[]D., D, =(-Lcl,0={x,...xy}€Q, I=[[B®D), R=]]P.
i=1 i=1 i=l

ne I, — MiHiManpHa o —anredpa, HOpPOKEHa MHOXKHUHAMU:

k
Ci]Af.,ik = {a) = {xl.,...,xN}},(xl.] eees Xy e A, 4 € B(HDI-), Iyl SR

i=l
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P(4)=[dF,(x,). F(x)=P(p,<x), i=LN, AeB(D, .,
A

ne B(D,) — 6openesa curma—anredpa, nobynosana Ha MHOXHHI D, .

0

[Ipunyckaemo, 1110 J |xn | dF,(x,) <o, n=1,N.
-1

Hexaii M — cykynnicts ycix Mip, CTOCOBHO sikux S, € MapTvHrans. BBememo Ha Hili MeTpUKy

p(0",0) =sup|0* (4) - 0(4)|. 2)

Ae3
B po6Gori [3] mnoka3aHO MIIBHICT Yy MHOXHHI MapTHHTaIbHAX Mip CIEIiallbHOrO KIIacy

MapTUHTATBHUX Mip 1 IOBEIEHO HACTYITHE TBEPKCHHS:
0 c
TBep:xaenns. Hexait J xdF,(x) <0, J xdF,(x) > 0. Toxni MHOXXHUHA MapTUHTAIBHUX MIp (0 TaKHX, IO
2 0

do

O<l/<—=<L<ow 3)

€ IIITFHOIO B 3arajibHill BapialiiHii Tomonorii [1] B MHOXXWHI pO3MIISIHYTUX Y POOOTI [3] MapTHHTaTbBHUX
Mip.

Omnumemo BCIO CyKYIHICTh MAPTHHTAJIBHUX MIp, CTOCOBHO AKOi S, € MapTHHIaIL.

. . N ~ S

Hexaii G — MHOXUMHaA BEKTOpIB BUIY g = {gn (x],...,xn)}n:] , ne  g,(x,..,x,)e I, — BUMIpHI 1
3aJI0BOJILHSIFOTH HACTYIIHI YMOBH:

1. g,(x,....,x,)=0;

2.R(g,(x,...,x,)=0)=0;

3. jgn(x],...,xn)an(xn)zl; 4)

4. [ g,(xp5nnn, )%, dF, (x,) = 0;
-1

Sxmo g,,2,€G,a0<a<]1,moag +(1-a)g, € G, T06T0 G — OMyKJIa MHOXHHA.
KoxHOMy BEKTOpY g OCTaBUMO Y BiINOBIAHICT Mipy P, ekBiBasleHTHY 10 F:
N
P(4)=[[]g/(x.x)dB,, A€ (5)
4 i=1
Teopema. [dns toro, mo6 mipa P Buay (5) Oyna MapTHHTaIBHOIO MIpOIO ISl €BOIOIIT PU3UKOBOTO
akTuBy (1), He0OXiTHO 1 JOCTaTHRO, 100 iCHYBaB BeKTOp g € G Takuii, mo Mae Micte (5).

JloBenennsi: HeoOxigHicTh.
Hexait icHye Bektop g€ (G Takuii, mo A0 ekBiBaleHTHOI Mmipu P mae wmicue momanus (5).

Hosenemo, 1o P — MmapTuHragsHa Mipa.
O6uncmumo E” {Sn|3n_,} :

N n—1
Hexait 4€3, ,, ne A=Bx][]|D,, Be|[][B(D,), roxi:

i=n i=1
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N N N
[8,dP=[ 8, T&: (o )R = [ 1+3,)S, ] T8t )R =[S, (14 2,)] [0 % ) (). 25y ) =
A 4 = A i=l A i=1

n—1 N
= [ 85,0+ T8 G)] [8 G0 M (5 )..lFy () =
Bk B

N—n+l

n—1
= j 8,1 T T et ) ()., (3, ) j (14x,)g, (X3, )F, (x,) X....X
B i=1 [-Le)

X [ @t s X YA (%)% [ @ (8 W () =
[-Le) [-1,¢)

n—1
= j 8,1 T T i X B (). dE, (3, ) j (14x,)g, (X, )F, (x,) =
B i=l [-Le)

n-1
=[S, [ &G F (). F (1) =
B i=l

N
= [ S [ Te@X ME()..dFy(5,) =E”S, , 2,(@).
Plksddy
N-n+1
B piBHOCTSIX B psimkax (6)—(9) Bukopucrano ymoBy (3).

Buacuizok nosinbHOCTI 4 € I, | BUMMBaE noTpibHa pisnicTs: E7{S |3, }=S, .

N
HocratHictb. Hexait P(A)= _[ f (x],...,xN)H dF,(x;) € wmapruHranbHoro Mipowo. Toxi
A i=l1

E” {Sn|3n_]} =S, ,. 3 ocTaHHBOrO BUILIMBACE, MO EV {(1 +x,) /(X500 Xy )|Sn_]} =1.
JloBenemo icHyBaHHS BeKTOpy g € (G, sKHMH 3aJ0BOJIbHSE HaBEACHUM y JieMi ymoBaM. Hexaii
n—1
AeT, . A=Bx[rho)xs fl7lg), Be HB(DI.).
N-n+l =

IMoknamemo g:{gi(x]"“’xi)}i]i]’ Ae

[ O ) (5 )l ()
[T D

_s=i+l

(X X,) = , 1=LN.
[ S s ), (50 F ()
N

15

S=1

OueBHUIHO, IO

Hgl.(x],...,xl.) = f(x,....,x,).

Hosenemo, 1110 I g,(x,....x,)x,dF, (x,)=0.
-1
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j(l +X,) f (X en X YAF, (3,)...dFy (x),) = j(l + xn)ﬁ G (Xyser X, )AF, (x,)..dFy (xy) =

:jlx _[ g, (1+x,)dF, (x,)x _[ 8ndF, (x,,)%...x I gndFy(xy) =

B (-1,c] (—1,c] (—1,c]
:jlx j gn(1+xn)an(xn):j1><(1+ j g,x,dF, (x,)) = F,(A).
B (-1,¢] B (=1l,c]

AbGo

[1x+ | g,x,dF,(x,)=F,(4).
A (—1,c]

F,()+[( | g,x,dF,(c)WF (x)dF,  (x,,) = F,(4), VA€, ..

A (—1,c]

Buie BukoprcTaHa HACTYITHA TOTOXKHICTh: _[ dF,(x,)= I dF,(x,)..dFy (xy).
B A

[Ticnst 3MeHIIeHHs 000X YaCTHH piBHOCTI HA F) (A4) oTpuMyeMO:

J( I g,(x,..x,)x,dF, (x,))dF (x,)...dF,_(x,_;) =0,a00 B HAC/IiIOK AOBUILHOCTI A :
A (—l,c]

j( j g,x,dF, (x,))dF,(x,)..dF, (x, ) =0, VBeB(ﬁDI.).

B (-l,c] i=1

4
3 OCTaHHBOTO CIIBBIIHOMICHHS BUILITUBAE, 10 J g,(x,....x,)x,dF, (x,)=0.
-1

JleMy J10BeeHO.

BucnoBku. B po6oTi oka3aHo HEMOPOXKHICTh MHOKUHH MApTHHTAIBHUX Mip JIJIsl BOJIIOMIT TIEBHOT
akiii, Ta omucaHa MHOXXMHA YCIX MapTHHTAILHUX Mip. 3HaHJEHO YMOBHU HEMOPOXHOCTI MHOKHUHH
MapTUHTATLHUX Mip, IO JIO3BOJIUTH B HACTYMHHUX POOOTAaX 3HAWTH CIIPAaBEIJIMBI LIiHU JUIS JCPUBATHUBIB,
30KpeMa JUTsl OIMIiOHIB €BPONEHCHKOr0, aMEPHKAHCHKOTO Ta a31aTChKOr'0 THIIIB Ta OMHCATH CyNEpXeIlK
JUTS KOKHOT'O 3 IUX I[IHHMX Tarepis.
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Omnpenesienne cnpaBeInBoOii eHbI PUCKOBOT0 AKTHBA

E.J. ITatkuun

OnucaHbl CIIpaBeUINBBIE LIEHBl PUCKOBBIX aKTUBOB M YKa3aHBI YCIIOBHSI TOTO, YTO 3TOT CIYYalHBIN IpoOLECC SBISETCS
MapTuHTamoM. JloKa3aHa HEIyCTOTa MHOXXECTBa MAapTHUHTAJIBHBIX MEp JUIS DBOJIOLMH OIPENEeNICHHON aKIMH W OIUCcaHa
MHOKECTBO BCEX MapTHHI AIBHBIX Mep.

Haiinensl ycrmoBUsl HENMYCTOTBI MHOXKECTBA MapTHHTAIBHBIX Mep, YTO II03BOJHMT B CIEAYIOIIMX paboTax HaiTH
CIpaBeJIMBbIC [IEHBI IePUBATUBOB, B YACTHOCTH ISl ONIIIOHOB €BPOIEHCKOr0, aMEepUKAaHCKOr0 M a3MaTCKOTr0 THIIOB, U OIKCATh
CYyMepXeJDK U KaKI0ro U3 3TUX LIEHHBIX Oymar.

KiroueBrble cioBa: npoussoanast Pagona—Hukonnma, MapTHHTJIBHAS] Mepa, PUCKOBBIN aKTHUB.

Determination of fair prices of risk asset

I. Patkin

This article describes the fair prices of risk assets , and specify the conditions that a given random process is martingale.

Determining the fair price of risk assets in the overall markets is a solution problem, in particular the price, you can find the
formula of Black - Scholes, for incomplete markets, the question remains open.

Most of the works on this subject are modeling the behavior of the overall market assets, that is, markets in which the
evolution of each security has a unique martingale world. However, research shows that all markets are incomplete, that is, there
is no single measure martingalnoi for one risky asset. In this regard, the problem arises of describing all martingale measures for
the valuation of liabilities and build strategies to protect investments in this security (hedging strategies). It is to this type of
problems and belongs to a task which is solved in this article.

The state of economic theory and accumulated facts from the different branches of the economic science require to analyze
the concept of the description of economy systems. The economic reality generates the problems the solution of that is only
possible by a new paradigm of the description of economy system. The classical mathematical economics is based on a notion of
the rational customer choise generated by a certain preference relation on some set of goods a consumer wanted and the concept
of maximization of the firm profit. The sense of the notion of the rational consumer choise is that it is determined by a certain
function, definding the choise of a consumer by maximization of it on a certain budget set of goods. Moreover, choises of
consumers are independent. In the reality choises of consumers are not independent.

Keywords: martingale measure, Radon-Nikodim derivative, risk asset.
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