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O CYIIECTBOBAHWM ONITUMAJIbHBIX TOPT®EJEN MHBECTUIIUIA

Paccmompena npobrema cywecmeosanusi onmumanibhuix nopmeenetl uneecmuyuil. /[na peuienus
Mol NpobiemMbl 880CHO NOHAMUe NPeOelbHOU KpUusol 0Oe3paziudus U NpeododceHd MemoouKa
UCNONBL308AHUS IMOU KPUBOU NPU HAXOHCOCHUU ONMUMATLHBIX Nopmenel. YKkazanuas Memoouxa paseueaem
U yMouHsaem cywecmsylowue 6 Hay4Hou 1umepanype MemoouK HaXo0HcoeHUs: ONMUMANbHBIX nopm@enetl.

Kntouesvle cnosa: unsecmuyuonnvii nopmgbensb, 00X00HOCMb nopmens; puck nopmaens,;
Ilapemo-onmumansHocms, cpednee K8aOpamuieckoe omxioHenue;, @Poexmuenas panuya MHodcecmea
nopmeenneil; Kpusvle 6e3paznuyus; npeoeibHas Kpueas 6e3pasiuius.

IMocranoBka mnpodjeMbl. OIHOM H3 caMBIX aKTyalbHBIX MpobiaeM (UHAHCOBOTO
MEHE/DKMEHTa SIBIIIETCS TMpoOJieMa MPaBUIBHOTO (ONMTHUMAIIBHOTO) pachpeesieHus UHBECTHUIUH.
Kak u3BecTHO, A7s peleHus: 3Tol MpoOIeMbl pacCMaTPUBAIOTCS OHITHS TOPTQess UHBECTUIIUN U
ONTUMAIBHOTO TOPTQENs HHBECTULIMNA, pa3zpaboTaHa METOIMKA HAXOXKJICHHS ONTUMAJIbHOTO
noprdens. OaHako, KaKk HaM MPEACTABISAETCS, PU PACCMOTPEHHUH ITON MPOOIEMBI yIyCKaeTcs
JIOCTAaTOYHO BaXXHBIM €€ aCMeKT, COCTOSIINI B BRISICHEHUH BOIIPOCA CYIIECTBOBAHUS ONITHMAJIBHOTO
noptdens. JJanHas pabora MOCBsIIEHA pACCMOTPEHUIO ATOTO ACHEKTa.

Heab cTaThbu: W3I0XKUTH CYHITHOCTh POOJIEMBI CYIIECTBOBAHUS ONTUMAJIbHBIX MOPTQeen
VHBECTULIUH.

H3i10:eHHe OCHOBHOTO MaTepHraJia uccjenoBanus. Mrak, paccMoTpum cTaHAapTHYIO 3a1a9y
HAXOXK/ICHUsI ONTUMAIIBHOTO MOPTQENs: UMeeTcss KOHEUHbI Habop akmmit A1, Ao, ..., An, Kaxaas u3
KOTOPBIX XapakTEpU3yeTcsi CPEIHEU TOXOTHOCTHIO IEL- U pUCKOM 0;, | = 1;2;...;n, nmpuueM Moz
PHICKOM TOHMMAIOT CpeHEe KBaJIpaTHUCCKOS OTKIIOHCHHE BO3MOYKHOHM JIOXOTHOCTH k; OT cpemHei
noxomHOCTH k;; TpeOyeTcs COCTABHTh M3 STHX aKIWH ONTUMAIIBHBIH 110 KPUTEPHIO «IOXOTHOCTH-PUCK
noptdens. OOMENnPUHATHIA METO, PEIIeHUs] TaKOW 33Jaull COCTOUT B CIEAYIOMIEM (CM., Hampumep,
[1,2,3,4,5]). Ha xoopauHatHO# 1iockoctd Ook wu300pakacTcsi MHOXKECTBO BCEX BO3MOMKHBIX
noptdenelt, cocrosamx u3 akwii A1, A2, ..., An (Ha Puc. 1 3amrpuxoBanHas 001acTh OTpakaer
MHOKECTBO BCe€X TOpTdenelt, coctosimux u3 akmuid A1, Az, Az);UId 3TOrO0 MHOXECTBA CTPOUTCS
spdeKkTuBHas TpaHWIA, T.€. COBOKYMHOCTh BCeX [lapeTo-OonTHManbHBIX OTHOCHTEIFHO BTOPOTO
KOOpIUHaTHOro yria touek (Ha Puc. 1 ato myra BCD); 3areM paccMaTpuBarOTCS BCE KpHUBBIE
Oe3pa3nuuusi, XapakTepu3yrolpe MpeanodreHus ((HE)CKIOHHOCTh K PHCKY) paccMaTprBaeMoro
uHBecTopa (Ha Puc. 1 HEKOTOpBIE U3 3TUX KPUBBIX U300paKeHbI TUHUSAMHU Y7, Vs, Y3), U cpenu Takux
KPUBBIX TIPEITIOYTEHUs] BBIOMpaeTcsi Ta, KoTopas Kacaercss 3()(EKTUBHON TIpaHHIBI MHOMXECTBA
noprdeneiina Puc. 1 3to kpusas Y,). Touka kacanust (Ha Puc. 1 3o Touka C) u OyJaeT COOTBETCTBOBAThH
ONITHUMATBHOMY JIJISl TAHHOTO MHBECTOPA TOPTQEITIO.
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Hamomanm, uro mox moptdeneM 31ech TOHUMAETCSl COBOKYIMHOCTh akiuid A1, Az, ..., An, B
KOTOPOM aKIuu A1 COCTaBJISIOT JIOJIO W1, KUK A2 — JIONIO W5, ..., AKIUUA Ap — JOJIIO Wy, IPUYEM
BCE 4YHClAa Wq, Wy, ..., W, HEOTPUIIATENIbHBI, a UX cymma paBHa |. IloHATHO, YTO MpU TakOM
nojaxozae noprdenu akuui A1, Az, ..., An MOXXHO OTOXAECTBJISATH C YIOPAIOYCHHBIMH HaOOpamu
COOTBETCTBYIOIMX KOI(PGUIHEHTOB (W1; W5} ...; Wy,). VI3BECTHO, UTO CpeHss JOXOMHOCTH k M
puck o noptdens (wq; Wy; ... ; Wy, ) BEIYUCIIIOTCS 110 GopMyJiam:

k=w; ki+w, ky+-+w, ky

n n
o= Za),z-o-,z-{-zw..w..r...o-..o-.
l l l J 'y L xp
i=1

ij=1
i#j
r7ie 7jj — K03QQULHMEHT KOppesALuy s naphl akiui (Ai, Aj).

Y1

AP

0 o)

Puc. 1. Haxoxnenne onTuMaabHOro noprdes.

[Tpn ykxa3zaHHOM TOJXO/€ B JHUTEpaType Ha 3Ty TeMy caMoO COOOH mpearonaraercsi, uTo
ONTUMANIBHBIA TOpThens Bcerga cymectByeT. OIHAKO HETPYAHO 3aMETHUTh, YTO HaJIHYUe
ONITUMAJILHOTO TMOpTQens oOecreynBaeTcsi CyIIeCTBOBAaHHEM KPUBOW Oe3pa3nuuus, Kacarollencs
3¢ (deKTUBHON TIpaHULbl MHOXecTBa mopTdenei. B cBi3M ¢ 3TUM ecTeCTBEHHBIM 00pazom
BO3HUKAET BOMPOC: Yepe3 KaKIYI JM TOYKY KOOPAWHATHOH TUIOCKOCTH Ock MOXHO TPOBECTH
KpHUBYIO Oe3pazinnuusi? B ciiyyae mojJoKUTETLHOIO OTBETAa Ha ATOT BOMPOC, MO-BUAMMOMY, MOKHO
OXHUJIaTh CYIIECTBOBAHHMSA ONTHMAJIbHOTO TOpTdEns; B TPOTHBHOM ciydae TpeOyercs
JOMOJTHUTEIbHOE HccinenoBanue. Mtak, 3aduKkcupyeM Mpou3BOJIbHYIO TOUKY (0; k)W TIPEIIONIOKUM,
YTO CYIIECTBYET KpHBas Oe3pa3nmuuusi, MpoXosiuas yepes3 3Ty Touky (Ha Puc. 2 sto xpuBas Y).
Haiinem touky mepeceuenuss (0;ky) dTol KpuBOH ¢ KoopmuHatHOW ockto Ok. Torma
paccmaTpuBaemas Touka (noprdens) (0; k) B riazax MHBECTOpa paBHOLIEHHA TOUKe (TOPThEnto)
(0; kg), xapakTepu3yroImeMycsi HyJI€BBIM PUCKOM W JTOXOTHOCTBIO kg, TIPH 3TOM BemUunHy Ak =
k — ko MOXXHO MHTEPIIPETHPOBATH KaK HEOOXOAUMYIO C TOUKH 3PEHHUS MHBECTOpA IJIATy 3a PUCK O .
3aMeTHM, 4TO BPAJ JM Kakoro Obl TO HM ObUIO MHBECTOpPA YCTPOUT MOPTQENb C OTPULATEIbHON
JIOXOHOCTBIO; TTO3TOMY €CTECTBEHHBIM OyIeT TpeboBanue k, = 0 wiu, 4to TO ke camoe, Ak < k.

Takum 00pa3oMm, BO3HHKAaeT HEOOXOAMMOCTh PACCMOTPEHHUS KpPUBOW Oe3pasinymus,
cocrosield u3 Touek (moptdeneii), paBHOIEHHBIX Touke (rmoprdemnto) (0;0) ¢ HyIeBbIM PUCKOM U
HYJICBOM JTOXOJHOCTBIO; ATy KPUBYIO MBI OyZeM Ha3biBaTh NMpeAebHON KPHUBOH Oe3pa3iuyus
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nanHoro wHBectopa (Ha Puc. 2 sto kpuBas Z). Kaxkayoo Touky (0*; k™) 3TOi KpPHBOH MOYKHO
HHTEPIPETUPOBATh CICAYIONIMM O00pa3oM: TmepBas KOOpAWHATa O — 3TO MaKCUMAabHbIH
pUEMJIEMBIN ISl JAHHOTO MHBECTOpA PHCK IPU COOTBETCTBYIOIIEH TO0XOIHOCTH k*, a BTOpas
KoopauHata k™ — 9TO MUHHMMaJbHAs MpUEMIIEMasi JOXOJHOCTh MPH COOTBETCTBYIOIIEM PUCKE 0.
HerpyaHo BHIETh, YTO MPUEMJIEMBIMHU JJIs JAHHOTO MHBECTOpa OyayT JHIIb TOYKH (HOpThENn),
HaXOJSIIMECS He HUIKe IIPEIEIbHOM KpUBOM O€3pas3iinyus, U TOJIBKO JUIsl TAKMX TOYEK CYIIECTBYIOT
MPOXO/ISIIIUE YePe3 HUX KPUBbIC Oe3pa3Inuuusl.

Y

*

0 G o©
Puc. 2. IlpenensHas kpuBasi Oe3pa3ianyms.

W3 BBIIIECKA3aHHOTO BBITEKAET CIECAYIOIIUN BBIBOA: NPU HAXOXKICHUM ONTUMAIbHOIO
nopTdens AOCTaTOYHO paccMaTpUBaTh He BCIO 3(PPEKTHBHYIO I'paHMIly MHOXeCTBa mopTdeneil, a
JUIIb €€ YacTh, JISKAIIYI0 HE HWXKE MpelelbHOW KpHUBOM Oe3pa3inuuus; €cilu Takas 4YacTh
3¢ GEeKTUBHON TI'paHMIbI CYIECTBYET, TO CYLIECTBYET M ONTHUMANbHBIM MOpT(ens, B MPOTUBHOM
cllydae HeT He TOJIbKO ONTUMAJIbHBIX, HO 1ayKe MPUEMIIEMbIX JUIsl TaHHOTO UHBECTOpa noptdeneil.

[TonpITOXKMBAs BBIIECKA3aHHOE, MOXKHO NPEIJIOKUTH CIEAYIOUINI YyTOYHEHHBIN alIrOpPUTM
HaXO0XEHUS ONTUMAJILHOTO MOpTdens:

1) Ha KOOPOMHATHOM TJIOCKOCTH CTPOUTCS MHOXKECTBO BCEX BO3MOXKHBIX HOpPTQEeH,
COCTOSIIUX U3 33IaHHOTO Ha0opa akTHUBOB A1, Ao, ..., An;

2) Ha OTOW K€ KOOPAMHATHOW IUIOCKOCTH CTPOUTCS TMpeneibHas KpuBas Oe3pa3inyus
paccMaTpuBaeMoro MHBECTOPA;

3) ecnumnpenenbHas KpuBas Oe3paziuuusi JIKUAT BBIIE MHOXecTBa moprdeneld, To He
CYLIECTBYET MpPUEMJIEMbIX Ul JAHHOTO MHBECTOpa MOpTQesield, U 3HAYUT, HE CYLIECTBYET M
OINITUMAJILHOTO IOPTdErs;

4) ecnu nipeienbHas KpuBast Oe3pasIHuus JISKHUT HE HIDKE MHOKECTBa mopTdenel u KacaeTcs
€ro B OJIHOM TOYKE, TO 3Ta TOYKA KAaCaHUS SIBIISIETCS €IMHCTBEHHBIM NMPUEMIIEMBIM AJI JAHHOTO
MHBECTOpa MOpTQeneM, a 3HaUUT, OHA SBJISETCS] ONTUMAIBHBIM MOPTQeneM;

5) ecniu mpenenvHas KpuBas Oe3pa3nuuMs pa30MBAaCT MHOXKECTBO BCEX BO3MOMKHBIX
noprdeneil Ha 1Ba ¢pparMeHTa, OJMH U3 KOTOPBIX PACMOJIOKEH HE HUXKE ATOM KPUBOMW, a APYroi —
HIDKE, TO B KadyecTBE JOIMYCTUMOIO MHOXKECTBa NOpTdeneil paccmarpuBaeTcss MNEpPBbIA U3
YIOMSHYTBIX ()parMeHTOB;

6) crpoutcss SpQeKTHBHAS TpaHUIA JOIMYCTUMOIO MHOXKECTBAa TMOpPTQENei;cpen BCex
BO3MOXXHBIX KPHUBBIX Oe3pa3inuuus HaxXoAsAT Ty, KoTopas KacaeTcsi S((EeKTUBHONW TpaHUIIbI
JOMyCTUMOT'O0 MHOXKECTBA MOpTQesell B 0OHONW TOUKE; 3Ta TOYKA U OINpEesieT ONTUMAIbHbIN IS
JAHHOTO MHBECTOPA MOPTQhEIb.
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[TpuBeeHHBIH BhIIIE aITOPUTM MPOUILTIOCTpUpOBaH Ha Puc. 3a, 36, 3B.

Puc. 3a. Haxoxxaenue onTUMAaJIBbHOTO0 opTdelisi, KOraa
MHO’KECTBO NpHeMJIeMbIX MOPTQesei 0eCKOHEYHO.

Ha Puc. 3a paccMmoTpen ciyuail, Korja MHOXECTBO BcexX moprdeneld (3alITpuxoBaHHAs
o0acTh) pazOuBaeTcs MNpeAebHOM KpuUBOM Oe3pasinuuus Z Ha ABa (parMeHTra, MpPH ITOM
sbdexTuBHas Tpanuna (ayra BD) mepecekaercsarpenenbHOM KpuBoW Oe3paznuuus Z B Touke E.
B sTOM ciydyae OCTaTOYHO OTPAaHUYUTHCS PACCMOTPEHHUEM IHUIIb (pparMeHTOM 3 dEeKTUBHON
rpaHuibl — qyroi BE, nexaieil He HIDKE peebHONM KpUBOM Oe3pasnuuus Z; KpuBas 0e3pa3nudus
Y™, kacaromasicst 1yru BE B Touke C, onpeenseT OnTUMaIbHbBIN MopTdens — Touky C.

Ha Puc. 36 paccmoTpena cuTyalus, KOTJa mpefenbHas KpuBas Oe3paznnuus Z Kacaercs
MHOXECTBa BcexX noptdeneit B Touke C. B 3ToM cimyyae Touka kacanusi CsBISETCS €IMHCTBEHHBIM
MPUEMIIEMBIM ISl JAHHOTO WHBECTOPA U TIOTOMY OTNPEAEIseT ONTUMATBHBIN MOPTQENb.

Haxonen, na Puc. 3B paccMoTpeH ciy4ail, KOrjga MHOXECTBO Bcex mopTdenei
PaCIOJIOKEHO HUXKE MPEeIbHOM KPpUBOH Oe3paznuuuns Z. B 3ToMm ciyyae TaHHBIH UHBECTOP CpeIu
BCEX BO3MOXKHBIX TOpPTQeNel He MOXKET BBIOpATh HU OJUH MPHEMIIEMBIA TOPTQENTb U, 3HAYUT, B
ATOU CUTYaIlMU ONTUMANBHBIX MOpTdeneil HeT.

k
Z A3

Puc. 36. Haxokaenue onTHMAJIBHOTO NOpTQeJis,
KOr'1a mpuemMJjieMblii opTgesb eTHHCTBEHEH.
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Z As

Ao

A1

Puc. 3. OrcyrcTBHe IpUeMJIeMbIX NOPT(etei.

BobiBoabl. Takum o00pa3oM, Mbl BHJIUM, YTO CYIIECTBOBAHHE ONTHUMAIBHOTO HOPTdEs
PaBHOCHUJIBHO CYLIECTBOBAHMIO IPUEMIIEMBIX JIJISl JAHHOTO MHBECTOpa NOpT(Qeeil; CyliecCTBOBaHHE
e TIOCIEAHUX TECHBIM 00pa3oM CBS3aHO C B3aMMHBIM DAacCIIOIOKEHHMEM MHOMKECTBA BCEX
BO3MOXHBIX MOpT(enell W BBEACHHONM B JaHHOW CTAaTbe€ NPEJCIbHON KpUBOM Oe3pazimuyus,
XapaKTEepU3YIOIEeH JTMYHBIE IPEANIOYTEHNS PACCMATPUBAEMOTO HHBECTOPA.
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ABOUT THE EXISTENCE OF OPTIMAL PORTFOLIOS
Introduction. One of the most relevant problems of financial management is the problem of finding
an optimal investment portfolio. As a rule the optimality is considered on two standards: the average

portfolio yield and its risk (standard deviation of the portfolio yield from its average yield is considered as a
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risk). Portfolio optimization is done according to two optimality criteria on the basis of the Pareto optimality
concept. As a result is an effective boundary of the variety of admissible portfolios. But the effective
boundary is often contains an infinite number of portfolios. The indifference curves characterizing
preferences of this particular investor are used to localize the optimal portfolio. In modern scientific
literature the method of finding the optimal portfolio is well advanced, but the problem of the existence of the
acceptable portfolios and optimal portfolio for the investor is absolutely uninvestigated.

Purpose. The problem of the existence of the acceptable portfolios and optimal portfolio for the
investor is considered and investigated.

Methods. For solving the problem, the concept of the marginal indifference curve is introduced. The
marginal indifference curve characterizes the behavior (preferences) of the investor. Each point of this curve
has coordinates (a*; k*). The first coordinate ¢* is the maximal acceptable risk for the investor with an
appropriate yield k*, and the second coordinate k™ is the minimal acceptable yield at an appropriate risk
c”. Only the points (portfolios) that are not below the marginal indifference curve are acceptable for this
investor, and only these points have an in indifference curves passing through it. In this way, only those
portfolios that are not below the marginal indifference curve will be acceptable for the investor.

Results. Admissible, and therefore, optimal portfolios for the investor exist if and only in the variety
of all possible portfolios there are points lying not below the marginal indifference curve. In view of this fact
the method of finding the optimal portfolio was offered, and this method is specifying a method known in the
scientific literature.

Originality. The research and the results are new, because the problem of existence admissible and
optimal portfolios of investments had not been previously considered.

Conclusion. Using the marginal indifference curve to research the existence of the admissible
portfolios is efficient since in some cases it helps to speed up and to simplify the process of searching the
optimal investment portfolio. Indeed in case the marginal indifference curve divides the variety of all
possible portfolios into two parts, searching the optimal portfolio may be conducted in the minority of the
admissible portfolios; in case the marginal indifference curve touches the effective boundary at one point,
this point of contact is the optimal portfolio; in case the variety of all possible portfolios is below the
marginal indifference curve, there is no admissible and therefore optimal portfolio.

Keywords: investment portfolio; portfolio yield; portfolio risk; Pareto optimality concept; optimal
portfolio; effective boundary of an infinite number of portfolios; indifference curves; marginal indifference
curve.
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