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3arpornoHoBaHO yTOYHEHi (OPMYJM ONTUMAaJbHUX iH- The specified formulas of optimal investment port-
BECTUIIIMHUX TOpTdeniB MakcuMmanbHoi npuOytkoBocTi 1 folios of maximal profitability and minimum risk are
MIHIMaJIBHOTO PHU3MKY 3 ypaxyBaHHAM TeHzeHLiH 3MiHu offered taking into account the tendencies of change of
4acoBHX pANiB NpuOyTKOBOCTI (iHaHCOBMX akTHBiB. Bcra- sentinel rows of profitability of financial assets. Ad-
HOBJICHO TepeBaru 3alpoNOHOBAHMX ONTHMI3aliifHuX Mo- vantages of the offered optimization models are shown
Jeneil 1 posrITHYTO TMPHUKIAIN po3paxyHKiB, mo miarBep- and the examples of calculations which confirm their

JDKYIOTB iX €(peKTUBHICTb. efficiency are considered.
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[HBecTHIIITHA MONITHKA BKIIIOYae BU3HAYCHHsS] METH iHBecTopa i 06'eMy 3aco0iB, 110 iHBEC-
TYIOTBCS, IPUYIOMY METa iHBECTOpa NMOBHHHA (DOPMYIIIOBATHUCS SIK 3 YpaxXyBaHHSIM MPUOYTKOBOCTI,
Tak 1 pu3uKy. B pe3ynbraTi BHOMPAIOTHCS OCHOBHI BUIU (DIHAHCOBUX aKTHBIB, IO BKIIOYAIOTHCS B
igBecTuliiHMi moprdens. Ha erami aHamizy BHBYAIOTBCS OKpeMi IiHHI Iamepu, 30KpeMa
KOH IOHKTYpa KypCiB PUHKY aKIliid, 3 TUM, 100 BUSBUTH MPUXOBaHI 3aKOHOMIPHOCTI 1 IKOMOTa TO-
YHIiIIe CIIPOrHO3YBAaTH TEHJIEHIII 3MiHHM KypcCiB akuiidi Ha meBHUi mepiof. [anmi ¢popmyeTbes mopT-
(denb HIHHUX ManepiB, TOOTO BU3HAYAETHCS KOHKPETHI aKTHBU IS BKJIQJICHHS KOIITIB, a TaKOX
MPONOPIi PO3MOALTY KamiTady MiK aktuBaMu. [Ipm 1IbOMy iHBECTOp CTHKA€ThCS 3 MpobdiIeMaMu
CEJICKTMBHOCTI — IMHAMIKH 1I1H OKPEMUX LIHHUX MarnepiB i quBepcudikaiiii, CyTh AKOi B 3MEHIIICHH1
PU3HKIB 1HBECTHINH MUIIXOM ACSIKUX oOMexeHb [1]. Bci eramm iHBECTHINIITHOTO TpoOIeCy MOBTO-
PIOIOTHCS 3 METOIO Teperisaay noptderns mpu 3MiHi KypciB okpeMux akuiid. [lepionnyna nepeoris-
Ka e(peKTUBHOCTI MOpPT(hest MPOBOAUTHCS OE3MEePEePBHO B Yaci i JO3BOJISIE MEPETISIIATH HOTo MOKa-
3HHUKH MPUOYTKOBOCTI 1 pU3HUKY.

IcToTHHI BHECOK IO MATEMAaTUYHOI TE€Opii 1 MPAKTUKH IHBECTHIIMHUX MOPTQEITiB BHECIIH Bi-
nomi BueHi J[xetimc To6iH, ["api Mapkogin, Mepton Mimiep, Yinesam lapn ta in. OcTtaHHIM 4a-
COM aKTyaJbHICTh IHBECTHLINHHOI TEOPil 3pocTae y 3B'SI3Ky 3 MOSBOIO TPEHIUHTYy Ha pUHKY Forex.
OO6mmpHy JiTepaTypy 3 JaHOTO MUTAHHS MOXKHA 3HaWTH B Mepexi Internet. [Ipote daxiBimi 3 HOBOT
HayKH, 1110 Ha3BaHa «TEXHIYHUM aHaizomM» [5], 3a3BUYail HE KOPUCTYIOTbCA HAYKOBOIO NOPT(Eb-
HOIO TEOPI€I0, 10, OUYEBU/THO, MOSICHIOETHCS 1HIIMMH IIJIIMA 1HBECTOPIB - CMPpoOaMH MIBUIKOI Ha-
KHBH 32 paXyHOK KOPOTKOCTPOKOBHX CHEKYJISIiil akTUBaMH Ha eJEeKTpOHHIHN Oipxi. B Toil xe vac
HOBI METOJIM TIPOTHO3YBaHHSI, 1[0 HAOYJIM TOMIMPEHHS B TEXHIYHOMY aHaji3i, 0 KX IMip He 3Hak-
IIJTK IIAPOKOTO 3aCTOCYBAHHS B T€OPii ONTUMAIIbHUX MOPT(EINiB, OCKIIBKH OCTaHHS CTBOPIOBAIACS
Ha mo4atky 50 -x pokiB XX -TO CTOJITTS, TOOTO 3HAYHO PAHIIIIE.
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I{s poGoTa cTaBUThH 3a METY YaCTKOBE YCYHEHHs Ill€i HEBIIMOBITHOCTI, TOOTO YTOYHEHHS
(dhopMy1 ONTUMANBHUX 1HBECTULIHHUX TMOPTQENIB 3 ypaXyBaHHSIM YAaCOBHX TEHCHIIIM 3MiHU MOKa-
3HMKIB IPUOYTKOBOCTI aKTUBIB.

VY ¢dyHnameHTanbHIM KIaCHYHIA Teopii OTpUMaIM LIMPOKE PO3MOBCIOIKEHHS JIBa CIIOCOOU
ONTUMI3aIlil iIHBECTHLIHHUX MOPTQENiB: MOpThenp MaKCHMaIbHOI MPUOYTKOBOCTI 1 MOPT(HENb Mi-
HiMajbHOTO pU3UKy [1,2,3,4]. PosrnsHemo croyaTky sik MPOTOTHUIH 111 MOPTdeni okpeMo.

OnTumanbHuii moptdens MakcHMaJabHOI NPUOYTKOBOCTI. DopMmanizoBaHe MpEACTaB-
JIEHHS 1IaHOTO 1HBECTHLIIHHOTO MOPTQEns BUTIISAIA€ TAKUM YHHOM:

ZXiR_[ — max
= (1)

Zn:XfO'f +2§:1 Zn:XinC'ovz(i,j)Sb
i=1

i=1 j=i+l (2)
> X, =1,
i=1
X, 20,
X, <¢ 3)

Iie: [ — HOMEp I[IHHOTO Manepy B iHBecTHIiitHOMY nopTdeni (i=1.n);
X, - 9acTKa IIHHMX TanepiB i B IHBECTUILIIHOMY TTOpTderti.

1

R - npuOyTKOBICTH IIHHKX MAIEPiB i B { MOMEHT Yacy (1=1.m);

—_ 1 m

Rf = —ZR; - OYIKYBaHHWM JOXiJ] BU3HAYAETHCS CEPEIHIM 3HAYCHHSIM MPUOYTKOBOCTI I[iH-
m -

HUX TIanepiB i 3a mepioa m pokiB (a00 1HIIUX YaCOBUX 1HTEPBATIB, Ha SKI PO3OUTHI BECh 1H-

BECTUIIHUI Tepion);

b —BepxHs MeXKa pU3UKY;

O-i - ,I[I/ICHepCIH J0XO0J1B I1IHHUX HaHeplB 1 3a HeplOI[ m 4aCOBUX lHTepBaHIB;

o =13 (k-R)

Cov(i, j)- xoBapiarllisi JOXOMIB I[IHHUX MarepiB 3a Mepioj 71 YaCOBUX 1HTCPBAIB,;

m
Cov(i, ) =12(R% —EE)-(R; —E;)
m'z '

Bupas (1) BuzHauae 1inboBY (QYHKIIIO 1HBECTUIIIHOTO NMOPTQENns MaKCUMaIbHOI NpHOyT-
KOBOCTI SIK CyMy MHOXXHMH YaCTKH I[IHHUX TarepiB Ha iX cepefaHio MpuOyTKOBicTh. Bupazom (2) €
O0OMEKEHHS Ha BEPXHIO MEXY (DYHKIIi pU3MKY 1HBECTHIII{, 110 BU3HAYAETHCS CYMOIO IBOX KBaJpa-
THYHUX (HOPM: MEPIINN JOTAHOK 3aJICKHUTh BiJ AUCTEPCii aKTHUBIB, TOOTO BU3HAYAE «PO3KUI» JIO-
XOIHOCTEH II0JI0 CBOTO CEPEeHBOr0 3HAUCHHS;, APYTHI JOJAaHOK BU3HAYA€E JTOJATKOBUNA PU3UK, I1O-
B'sI3aHUI 3 B3aEMO3B'A3KOM i 1 aKTUBIB M1 CO0O0I0 y 3arajlbHOMY B3a€MO3B'SI3aHOMY PHHKY I[IHHUX
narmepiB 3a JONOMOTOI0 KoBapialliii JOXOAHOCTEH BiAMOBIAHMX IIHHUX mHanepiB. Bupas (3) € oOme-
JKEHHSIMH, 110 CyMa BCIX HEHETaTUBHUX JOJb aKTHBIB MOPT(eEs piBHA OJUHUII, TOOTO IO MOPT-
(estb MOBHICTIO PO3MOIUIAETHCS MIXK BCiMa BUOpaHUMH aKTHBaMHU, a KOJKHA JI0JIsl aKTUBY 0OMeKeHa
3Ha4YCHHAM c;. B 1minomy Bupasu (1), (2), (3) 3a1a10Th aIrOPUTM ONITHUMAJIBHOTO YIIPABIIHHS 1HBEC-
TULIHHUM TOpTdeneM MakCuMallbHOI MPUOYTKOBOCTI, MPUYOMY SIK 3MiHHI PILlICHHS, IO YIpaBJs-
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I0Th €()EeKTUBHICTIO, TYT BUCTYIAIOTh J10J1 X, I[IHHUX ManepiB B IHBECTHLIHHOMY nmoptdeni. B mii
poOOTI HE PO3TIIANAIOTHCS MaTEeMAaTHYHI METOIM BUPIIIICHHS ONTUMI3AIIMHNAX 3a7a4, TaKl sIK METOT
Hrrotona, abo MeTo[ 3B'I3aHUX T'PAJII€HTIB, MPOTE 32 HASIBHOCTI CyYaCHHUX TaOJIMUYHUX MPOLIECOPIB
Excel abo Calc, B skux 1i MmeToau BOYJOBaHi, 3HAXO/HKEHHSI ONTHMAIBHUX 3HAY€Hb 3MIHHHUX pi-
LIEHHS HE BUKJIMKAE YTPYAHEHb IIpHU BUKOpUcTaHHI Han0ynoBu «llomyk pimenns (Solver)». Iloxi-
OHI 3aBJaHHS TaKOXX BHPINIYIOTHCS B CIIEIiaJIi30BAaHMX MAaTEMATUYHHUX MaKeTax MPUKIAJHUX TPO-
rpam MathCAD, MathLLAB, Mathematica Ta iH.

OntumanbHuii noprdenp MiHiMaabHoro pusuky. @opmanizoBaHe MpeCTaBICHHS IHOTO
nopTQens BUTIAIAE K 3a/1a4a KBaJpaTUYHOTO IPOrpamMyBaHHs

z": Xlo}+ 25‘: Z X,X ;Cov?(i, j) > min
i=1

i=1 j=i+l (4)
S X,R >d
= ()
> X, =1,
i=1
X, >0,
X, <c (6)

Ie: [ — HOMep I[IHHOTO Nanepy B iHBeCTHIIHHOMY nopTdeni (i=1.n);
X, - yacTKa IIHHUX TanepiB i B IHBECTULIIHHOMY TTOpTderti.

1
R] - npuOyTKOBICTh LIHHKX MAMEPiB i B { MOMEHT Yacy (1=1.m);

— 1 & . . .
R = —ZR; - OUiKyBaHa NMPUOYTKOBICTh BU3HAYAETHCS CEPEAHIM 3HAYCHHIM MPUOYTKOBOC-
m -

Ti HIHHKUX TIATIEPiB i 32 MEePioj] 71 YaCOBUX THTEPBAIB;
d — HIDKHS MEKa 04iKyBaHO1 MPUOYTKOBOCTI BiJI BCIX 1HBECTHIIIH;
o] — mucrepcis npibyTKOBOCTEH MiHHUX Tanepis i 3a Mepioj m pokiB (ab0 iHIIMX YaCOBUX
1HTEepBaIIiB)

o LSRR

Cov(i, j)- xoBapiarlist IpiOyTKOBOCTEH IIIHHUX MAIepiB 3a Mepioj 7 4aCOBUX IHTEPBAIIB;
20. IS ¢ pt ¢ Pt
Cov™ (i, j) :—Z(R[ —Ri)'(Rj —Rj);
m

Bupa3s (4) BusHauae 1iIbOBY (YHKIIIIO iHBECTULIHHOTO MOpPT(ens MiHIMAIbHOTO pu3uKy. Lle
¢dbyukis pusuky noprdens [2]. Pusuk, sk 1 B moptdeni MakcuMalbHOI MPUOYTKOBOCTI, 11€ TUCTIEeP-
cist moptdens, sKka BU3HAYAE€THCS ABOMA KBAAPATUYHUMHU (hopMaMHU: Mepia 3aJIeXKHUTh BiJ] Aucnepcii
aKTHBIB, TOOTO BU3HAYAE «PO3KH» TOXOIHOCTEH IIOI0 CBOTO CEPEAHBOTO 3HAUCHHS; IpyTra BH3HA-
4ae OIaTKOBUI PU3UK, TIOB'sI3aHUH 3 B3a€EMO3B'SI3KOM i 1 j aKTHUBIB MK COO0I0 y B3a€EMO3B'I3aHOMY
yepe3 3arajibHy BaJlOTy PUHKY I[IHHUX IarepiB, KU BU3HAYAETHCS KOBapialliid JOXOMIHOCTEH BifI-
MOBIIHUX LIHHUX NanepiB. Bupazom (2) € 0OMexxeHHS Ha HUKHIO MEKY NMPHOYTKOBOCTI IHBECTHIIIN
— CyMy MHOHH YaCTHH I[IHHUX TarlepiB Ha iX cepeHio mpuOyTKoBicTh. Bupas (3) € oOMexeHHIM,
10 CyMa BCiX HEHETaTHUBHMX J0Jb aKTHBIB MOPTQes piBHA OJUHMLI, TOOTO 110 MOPT(ENb MOBHIC-
TIO PO3MOJIIISETHCA MK BCIMa BUOpAaHUMHU aKTUBAMH, a KOKHA JI0JII aKTUBY OOMEKEHA 3HAYCHHIM
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¢;. B mimomy Bupasu (1), (2), (3) 3a1a10Th aqroOpuT™M ONTUMAJIBLHOTO YIIPABIIHHS 1HBECTHUIIHHUM
noprdenemM MiHIMaIBHOTO PU3HKY, IPUIOMY Y SKOCTI 3MIHHHUX PIIICHHS, 110 YIPaBISIOTh epeKTH-
BHICTIO, TyT BUCTYMNAIOTh 701 X, I[IHHUX ManepiB B IHBECTULIIHOMY MOpPTderi.

[opiBHIOIOYM BHpa3u Isi 000X ONTUMAIBLHUX MOPT(ETIB, MOKHA BIAMITUTH iX CXOXICTH Ta
BIIMIHHICTb, 110 MOJIATAIOTH B TOMY, 110 MOPT(heab MIHIMAJIBLHOTO PU3MKY BUXOIUTH 3 MOpTdens
MaKCHUMaJIbHOI NMPHOYTKOBOCTI 3aMiHOIO IIIbOBIH (QyHKIII Ha OOMeXeHHs, a OOMEXEHHS — Ha IIi-
7ap0BY (yHKIII0. KpiM TOro, MoXxHa BIAMITHTH, IO B 000X METOAaX MPHUCYTHS HETOYHICTh Y BU3HA-
YEeHHI 3aKOHOMIPHOCTEH 3MiHM YacOBUX PSAIiB MPUOYTKOBOCTEH, 10 MPU3BOJUTD 10 3HWKECHHS TO-
YHOCTI ONTUMAJIBHOTO pillleHHS. TUMYacoBi Py TOXOAHOCTEH MPENCTaBICH] K BUIIAQAKOBI YHCiIa
3 HOPMaJIbHAM 3aKOHOM PO3IOJAUTY, XapaKTePUCTUKOIO SKHX € 1X cepeqHe 3HAUYCHHS 3a JaHUi me-

—_— m
pion R; :lZRf . TuM bwacom BiZIOMO, 110 B YaCOBHIX PsAax 3aBKIU MPHUCYTHS JETCPMiHOBaHA
t=1
CKJIQJIOBA, SIKa € IPUXOBAHOIO0 3aKOHOMIPHICTIO, 0 BiJI0Opakae MeBHI (PyHKIIOHATBHI TCHJICHIIII B
3MiHI J10X0AHOCTeH. BusABNeHHs 1i€l MPUXOBaHOI 3aKOHOMIPHOCTI y BHIJISAAI MPOTHO3HOI MOJENi
JTO3BOJIUTH MIABUIITUTH TOYHICTh ONTUMI3AIlT IHBECTUIIITHUX MOPTQETIB.

VY wmiif po60Ti, 3 METOIO MiABUIICHHS TOYHOCTI, POMOHYETHCSI CKOPEKTYBAaTU (POPMYIH OII-
TUMaJIbHUX 1HBECTUIIIMHUX MOPTQETiB MaKCUMaIbHOI MPUOYTKOBOCTI 1 MIHIMAJIBHOTO PU3MKY 3a
JIOTIOMOT 010 1TOOYI0BU MOJIEJIel YaCOBUX PsIIiB 3MiHU MPHUOYTKOBOCTI. Jlai po3risaaoThest yTou-
HEHI TaKUM YHHOM MOPTdei.

YTouHeHn#i ONTUMANBHUNA MOPTQeb MAKCHMAJIBLHOI NPUOYTKOBOCTI. DopMarnizoBaHUH
OIKC YTOYHEHOTO MOPT(eNss MaKCUMAITbHOI PUOYTKOBOCTI MPUIIME HACTYITHHIA BUTJIISIL:

n
ZX R, — max
i=1

mod i

(7
n n—1 n
Y Xlol+2) Y X X Covi(i,j)<b
i=1 i=1 j=i+l ‘ (8)
> X, =1,
i=1
X, 20,
X, <c ©

Iie: { — HOMep IIHHOTO Tanepy B iHBeCTHLIHHOMY moptdeni (i=1.n);
X, - 4acTKa I[IHHUX MamnepiB i B IHBECTULIIIIHOMY NOpPTQei.
R! .- IpUOYTKOBICTh [[IHHUX TATIEPIB i B £ MOMEHT yacy (t=1.m);

b —BepxHs Me)Ka pPU3UKY;
O'f — JMCHEpCis J0XO/IIB [IHHUX IManepiB i 3a Mepioj m POKiB;

” 2
O-iz = %; (Ri[ - thnodi)

Cov(i, j)- xoBapiallis JOXO/IIB I[IHHUX MarepiB 3a Mepioj 7 POKIB;

m
Cov* (i, ) =3 (R = Ry )- (R = Re)
m -

BiaMiHHICTE 3ampONOHOBAHOI ONTUMI3AIIIHOT MO/IETI MaKCUMaIbHOI MPUOYTKOBOCTI, MpE/-
craBneHoi Bupazamu (7), (8), (9), Bix Bimomoi, moJsrae B METOA1 pO3paxyHKy O4iKyBaHOTO MPUOYT-
Ky I - IO I[IHHOTO mamnepy Ta (GyHKUil puzuky. Crnodyatky OyAylOThCsl MPOTHO3HI MOJIENI YaCOBUX
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PAIIB 3MiHM TPUOYTKOBOCTI BCIX IMAKETIB aKIliid 32 BECh MUHYJIUH MPOMIKOK 4acy, HaPHUKIaa, MO-
JIeITi 3MIHM BapTOCTI aklii MO poKax — Ui JOBIOCTPOKOBHUX 1HBECTHIIiHM, KBapTagax, MICAIAX, Je-
KaJax, JHIX — JUISi KOPOTKOCTPOKOBUX IHBECTHIIIN. J[JIs1 IIBOTO MOXKYTh BHKOPUCTOBYBATHUCS OYb-
SIK1 B1ZIOMi METOJAU MPOTHO3YBaHHS, HANPUKIIAJ METOAU JHIKHOTO ab0 HENiHIMHOTO TpeHIiB [2],
METOJIM TEXHIYHOTO aHamizy [5] abo MeTon HeWpOHHOI Mepexi [6], MO BIAPI3HAIOTHCS OUTBIION
TOYHICTIO MPOTHO3yBaHHS. [10TiM OTpUMYIOThH BCl 3HaYEHHS MPOTHO3HOI MOJENI, MICIs Y0To, Mifc-
TaBJIAIOTH 1X y BUpA3W Ul pO3paxyHKy IUCIEpCiil 1 KoBapialliii, a ciporao3oBani Ha k=1,2./ kpo-
KiB Briepe (A7 MpOCTOTH MpHUMMAEThCs k=1) 3HAYCHHS TOXOAHOCTEH LIHHUX MamnepiB — y BHpa3
JUIs MaKCUMi30BaHOi (pyHKIIT ontumanbHOro moptdens. [IpumymienHs y npornoHoBaHiii MaTeMaTH-
YHIIl MOJEN ONTHUMAJIbHOTO MOPT(HENI0 BIAPI3HIETHCA Bil MPUITYIICHHS MOYaTKOBOI Moxemi. Tyt
MIPUITY CKAETHCS, 110 32 HOPMAJIBHUM 3aKOHOM PO3MOUISIOTHECS HE MPHOYTKOBOCTI, @ 3aJIUIIKH MK
(hakTUYHUMHU, Ta CIPOTHO30BAaHHUMH 3HaYEHHSIMH NMpuOyTKOoBOCTeH. [1iBUIIIEHHS TOYHOCTI po3pa-
XYHKY ONTHUMAJILHOTO TOPT(HEIs MaKCUMAJIbHOTO JOXOJY JOCATAETHCS 32 PAaXyHOK 3aCTOCYBAHHS
TOYHINIOI MOJIENI IPU PO3paxyHKy MpHUOYyTKOBOCTI Ta PU3HKY, 1110 BHOCUTH CBOT KOPEKTUBH 10 (o-
PMYJ ONTUMAIBHOTO MOPTdeEs. 3a TOMOMOT0I0 CKOPEKTOBAaHOT MO/IETI MOJKHA OTPUMYBATH Tapa-
METpPH 3 TI€I0 K HUKHBOIO MEXKEI PU3UKY, aje 3 OUIbLINM, B MOPIBHSHHI 3 BiJIOMOIO MOJEJLIIO,
3HAYEHHSM MPUOYTKOBOCTI, IO € BEIbMHU BAXIHMBHUM I MPAKTUKH. KpiM TOro, ontuManbHHIA
noptdenas MOKHa po3paxoByBaTH Ha k=1,2./ KpOKiB BIEpe, 1 1751 KOXKHOTO MPOTHO3HOTO 1HTEpBa-
Jqy BiH OyZe pi3HHM, IO TaKOX BAXKJIMBO JUI BUKOHAHHS KOPEKIi iHBECTHLIHHOTO TOpTdens B
MaiOyTHBOMY.

YTouHenuii onTuMaiabHuili moprdenp MiHiMaabHOro pusuky. dopmanizoBaHuii omwc
CKOPEKTOBAHOTO ONTHMAIFHOTO 1HBECTHUIIITHOTO MOPTQeis MiHIMAIBHOTO PU3UKY MaTUME HACTYTI-
HUH BUTIISA;

Zn: Xlol+ 2§ Zn: X,X ,Cov?(i, j) > min
i=1

i=1 j=i+l (10)
SX R 2b
= (11)
> X, =1,
i=1
X, >0,
X, <¢ (12)

Jie: { — HOMep LIHHOTO Manepy B iHBeCTULIHHOMY nopTdeni (i=1.n);
X, - 4acTKa I[IHHUX TamepiB i B IHBECTULIIIIHOMY NOpPTdei.

Rt

'mod i

b — HIKHS Meka 0YiKyBaHOTO PIYHOTO JOXOJY BiJl BCIX 1HBECTHIIIH;

- mpuOYTKOBICTh LIIHHUX NanepiB i B { MOMEHT yacy (t=1.m);

Jl.z — JHCTEPCisl T0XOIIB IIIHHUX IMarepiB [ 3a Mepioja 7 POKiB

” 2
O-i2 :%;(Riz _er;lodi) ,

Cov(i, j) - KoBapiamist JOXOIB LIHHUX MarepiB 3a Mepiof 7 poKiB

Cov’(i, ) = ii(Rj R ) (R =RL,)).

t=1
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VY 3anpomnoHoBaHiil onTUMIzaIiiHii Mozaen MiHiMaibHOTO pu3uky (10) (11) (12), sk 1 mms
YTOYHEHOI MOIeNIl MaKCUMalIbHOT MPUOYTKOBOCTI, CIIOYATKY MPOMOHYETHCS TOOYAyBaTH MPOTHO3HI
MoJIeNTi 3MiHM TPUOYTKOBOCTI BCiX TMAKETIB aKIliii 32 MUHYJIUI MPOMIXKOK Yacy. SIk Bike HaroJomry-
Bajocs, A1 LIbOTO MOK€ BUKOPHCTOBYBATHUCS OJIMH 3 BiIOMHX METOJiB MporHo3yBaHHs. [loTim
ciig HaOyTH BCiX 3HaYeHb MPOTHO3HOT MOJIENI, MICHIS YOT0, MiJICTABUTH iX Y BUPa3u JJIsl PO3paxyH-
Ky Jaucmepciii 1 KoBapialliii, a ciporHo3oBaHi Ha k=1/,2./ KpoOkiB BIepesa 3HAUYECHHS JOXOJHOCTEH
[IHHKX TanepiB — y BUpa3 uisg 00MeXeHHs onTuMaibHoro noprdens. [To cyTi, ams 060x mopTdenis
MOBa W€ HEe MPO 3MIHYy METOJMKH ONTHUMI3allii, a MPO MiJIBUILEHHS TOYHOCTI PO3paxyHKy ONTHUMa-
JTBHOTO MOPT(HEsi MAKCUMAIBHOTO MPUOYTKY a00 MiHIMAJILHOTO PH3HKY, 32 PAXyHOK 3aCTOCYBAaHHS
TOYHINIOI MOJAEN MPHU PO3PAXyHKY MPUOYTKOBOCTI, 110, MPOTE, BHOCUTh CBOI KOPEKTHBH 1y (op-
MYJIH ONITUMAIIBHOTO TOpT(denst. 3a JOMOMOT0K0 CKOPEKTOBAaHOI MOJIEI MOXHA OTPUMYBAaTH Tapa-
METpPH 3 TIEI0 K HIKHBOIO MEXEI MPUOYTKOBOCTI, aje 3 MEHIINM, B MOPIBHSAHHI 3 BiJOMOIO MO-
JEJUTI0, 3HAYCHHSIM PH3UKY, IO € BEIIbMH BKJIMBUM I MPakTUKA. KpiM TOTO, ONTHMAaTbHHIMA
noptdens MokHa po3paxoByBaTH Ha k=1,2.1 kpokiB Bnepen, 1 sl KOXKHOTO MPOTHO3HOTO 1HTEpBa-
7y BiH Oyze pi3HHM, [0 TAKOXK BAYKIMBO ISl BHKOHAHHS TTOTOYHOT KOPEKIil IHBECTUIIHHOTO TIOPT-
hens.

Crin 3a3HaYUTH, OI0 3aMPOMIOHOBAaHI (POPMYITH ONTHMAIBHUX TOPT(HETIB € OB 3arabHU-
MH, HIXK B1JIOM1, OCKUJTBKA BOHHU BKJIIOYAIOTh Y SKOCTI MOJIENi 00'€KTIB YIIPaBIiHHS IPAKTUYHO Oy Ib-
SIK1 TIPOTHO3H1 MOJIeJTi, TO1 SK BiIOMi ONTHUMaJIbHI OPT(]Eei BUKOPUCTOBYIOTH IOJIHOMIaJIbHY MO-
JIeNIb HYJIBOBOTO MOPSAKY TOYHOCTI, B SIKi 00'€KT yrpaBiiHHS (KOXXHA MPUOYTKOBICTbH) 1MEeHTH(]I-
KYETBCS OJTHUM YHUCIIOM — CEpPeIHIM 3HaUYE€HHSAM NMPUOYTKOBOCTI. Bimomi hopMynu € nuie okpeMum
BUIIAJKOM 3alpOnoHOBaHUX (hopmyrn. O4eBUAHO, 1110 BUKOPUCTAHHS MOJIIHOMIaIbHOI MOAEN pHU-
OYTKOBOCTI IEPIIOTO MOPSJIKY JAacTh TOYHIININN pe3ysibTar, a CKJIQIHINII MOJENi, HAPUKIIAJ BH-
KJIaJieHI B [6], 10 BIAPI3HAIOTHCS BHINMMH MOKa3HMKAMH TOYHOCTI 1 aJIeKBaTHOCTI, IO3BOJISATH IIIE
OUITBIIE MiIBUIINTH TOYHICTh BH3HAYCHHS MAWOBOTO CITIBBIJHOIICHHS aKTHBIB B 1HBECTUI[IHHOMY
noptderi.

IIpuknagu po3paxyHKy onTHUMAaJbHUX nopTdeniB inBecTnniil. Sk npuxnanu posrisHe-
MO TopTdenb, o MICTUTh Tpu Buau HiHHuX nanepis LT 1, TIIT 2 1 LIT 3, mo sxux BigoMi peanbHi
MMOKa3HUKH MPUOYTKOBOCTI 32 ocTaHHIX 12 pokiB (Tabdi.1).

Tabmn 1
DakTHYHI 3HAYEHHS JOXOJHOCTEH TPhOX BUIB IIHHUX MaMepiB 1 X JiHIIHI IPOTHO3HI MOJei
DaxkTHYHI 3HAYCHHS JliniifHI IPOTHO3HI MoeTi
Howmep aIT 1 arIr 2 I 3 Howmep I 1 I 2 I 3
POKY POKY
1 30,0% 22,5% 14,9% 1 12,3% 9,1% 11,2%
2 10,3% 29,0% 26,0% 2 11,7% 11,3% 13,4%
3 21,6% | 21,6% 41,9% 3 11,1% | 13,6% 15,6%
4 -4,6% -27,2% -7,8% 4 10,4% 15,8% 17,9%
5 -7,1% 14,4% 16,9% 5 9,8% 18,0% 20,1%
6 56% | 10,7% 33,5% 6 92% | 202% 22,4%
7 3,8% 32,1% 13,3% 7 8,6% 22,5% 24,6%
8 8,9% 30,5% 73.,2% 8 8,0% 24, 7% 26,8%
9 9,0% 19,5% 2,1% 9 7,3% 26,9% 29,1%
10 83% | 39,0% 13,1% 10 6,7% | 292% 31,3%
11 3,5% -7,2% 0,6% 11 6,1% 31,4% 33,6%
12 17,6% 71,5% 90,8% 12 5,5% 33,6% 35,8%
Cp. moxix 8,91% 21,37% 23,46% 13 4.9% 35,9% 38,0%
ITPOTHO3
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[ToTpiOHO BM3HAUMTH TAHOBI CIIBBIIHOIICHHS I[IHHUX TaIepiB P BUKOPUCTAHHI ONTHUMA-

JBHUX MOPTQENiB MaKCUMaIbHOI MPUOYTKOBOCTI (110 BIIOMUX 1 3apONOHOBaHUX (hopMyax) i ma-
HOB1 CIIBBIJTHOIICHHS IIHHUX TarepiB MPH BUKOPUCTAHHI ONTHUMAIBHUX MOPT(HETiB MiHIMAIBHOTO
pU3UKY (TaKoX MO BIAOMHUX 1 3ampornoHoBaHUX (¢opmynax). [ToTpiOHO BUKOHATH iX MOPIBHSIBHHIMA
aHaJIi3 1 yXBAJIMTH pamioHabHE PIlIEHHS PO MPOTOPLii PO3MOAiTY KamiTaly B aKTUBaX.

Jlis BUpIIIEHHS IbOTO 3aBJaHHS CIIOYATKY CIIiJ Bi3yali3yBaTH JaHi MPO JOXOJHOCTAX 1 TMO-
OyIyBaTH MOJIEII, IO BiTOOpaX)aroTh MPUXOBAHI B WX JTAHUX 3aKOHOMiPHOCTI.

Ha puc 1 npencraBieHi 4acoBi giarpaMu JTOXOIHOCTEH IIIHHUX ManepiB 1 iX JiHIAHI Moaem. Y
npaBiii gacTuHi Tabm. 1 mpeacTaBieHI YUCIIOBI 3HAYEHHS JTOXOIHOCTEH, OOYHCIICHI MO0 MOAEISIX
puc. 1.

MpubyTKOBICTL LIHHUX NanepiB

100,0%

80,0% -

60,0% -

0,0224x + 0,0892

R?=0,0691
40,0%

=0,0223x + 0,0686

20,0% R2 = 0,1109

0,0% : : : : :
2 . 8 0 \a 1& 1
K = -0,0062x * 0,1292
-20,0%

\-/ =,

MpubyTKOoBacTb

=

-40,0%
Homep poky

Puc 1 liarpamu 3MiaM prOYTKOBOCTI IIIHHMX MANepiB 1 iX JiHIMHI TPOTHO3HI MOei

Husbki 3HaueHHs KoedilieHTa J0CTOBIpHOCTI anpokcuMartii R® CBiT4aTh mpo iCTOTHMIT BIIIMB
BUMAJKOBOI CKIIAJ0BOI Y BCiX TPhOX Habopax JaHHX, a TOW (akT, mo (PyHKIIOHAIBHI MOJETI Hea-
JICKBaTHI, B TaHOMY BHUIIAJIKy HE Ma€ 3HAYCHHS, BXKIIMBO JIMIIIE TE, 11O JIiHIHA MOJAEIH BCE K TaKU
Ha Jekibka BiacoTkiB (4,58% B LII11, 11,09% B LII12 Ta 6,91 B LII13) axekBartHima, HiX MOJEb,
1110 3aCHOBAHA TUTHKM HA CEPEIHBOMY 3HAUCHHI, B sKiii R°=0 i (yHKIIOHATBHIN CKIaTO0Bi IIPOrHO-
3y HEXTYIOTb. PO3paxyHOK pU3UKY IHBECTHUIIIH y BCIX MOAEISIX BEIETHCS MO YHCIOBUX XapaKTEPHUC-
THUKaX JUCKPETHHUX BHUITAJKOBHUX BEJIMYMH, IKUMH € TUCTIEPCIs 1 KOBapiailis.

VY Tabn. 2 nmpuBeaeHI po3paxoBaHi 3HAYEHHs JUCIEPCii 1 KoBapialil, fKi € NOCTIHHUMHU Be-
JMYUHAMH 1 HE 3MIHIOIOTBCS B TPOIIEC] TONIYKY ONTUMAIBHOTO pillleHHs. Y HIKHIN 4acThHI Taod-
ML TIPUBE/ICHI IPOTHO3HI 3HAYEHHSI JOXOAHOCTEH /ISl TOYaTKOBOI 1 yTOYHEHOT MOIeIei.

VY Ttabn. 3 mpuBeneHi pe3yibTaTH ONTHUMI3alii YCiX PO3MIISTHYTUX YOTHPHOX 1HBECTHIIIMHUX
noptdeniB, AN SKUX OTPUMAaHI ONTHUMAalbHI BEJMYUHU YaCTOK I[IHHUX ManepiB y NOpTQesx.
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Tabmnis 2
Po3paxyHKOBI 3HaUEHHS AUCTIEPCiii, KOBapialliil i NPOTHO3HUX 3HAYEHb NPUOYTKOBOCTI
Hucnepcis Kosapiaris
LIT 1 11 2 IIIT 3 Hm1-n2 Hm2-11m3 n1-In3
[TouarkoBa Mozenb 0,0099 0,0535 0,0864 0,0114 0,0508 0,0120
YTounena mozens | 0,009453 | 0,047592 | 0,080409 0,013014 | 0,044858 | 0,013631

[IporHo3u JOXOMHOCTEH M1t TOYaTKOBOT MOIE1

[IporHo3u JOXOMHOCTEW AJii YTOYHEHOI MOJENi

Pesynbratu onTuMizaliii BCIiX pO3TASHYTHX 1HBECTUIIIHHUX OPTdEIiB

(cepenni 3HaUEHHS) (nminifiHa QyHKIIS)
IIT 1 LI12 L1 3 IT 1 12 113
8,91% 21,37% 23,46% 4,9% 35,9% 38,0%
Tabmurs 3

OnrumanpHu opTdens MaKCUMaIbHOT MPUOYTKOBOCTI, TOYATKOBA MO/JIEIh

IT 1 aIT 2 I 3 [oprdens OOMexeHHs
Hoprdens | 54,32% | 34,64% | 11,04% 100% 100% 70,00%
Hoxin 4,84% | 7,40% | 2,59% 14,8% | =0/
2,000% 2%
Pusuk Orp-Hie
OnruMansHUH nopTheas MaKCUMaTbLHOT IPUOYTKOBOCTI, yTOUHEHA MOJIETh
IT 1 1T 2 HI13 | Ioptdens OOMexeHHs
[oprdensb 52,09% | 41,99% | 5,91% 100% 100% 70,00%
Joxin 2,53% | 15,05% | 2,25% 19,8% | =01
2,00% 2,0%
Pusuk Orp-Hie
OntuMansHIH TOpTdhENs MiHIMATHFHOTO PU3HKY, TOYATKOBA MOJIEIb
IT1 112 HIT3 | Ioptdens OOMeKeHHS
Moptdens | 75,18% | 24,82% | 0,00% 100% 100% 80,00%
Hoxig | 6,70% 5,30% | 0,00% 12% 12%
1,31% | = Pusuk
OnTuManbHUM MopTdenb MiHIMAJIBHOIO PU3HKY, YTOUHEHA MOJICITh
IT 1 11 2 HIT3 | Iloprdens OOMexeHHS
[Moprdens 80,00% | 19,86% | 0,14% 100% 100% 80,00%
Joxin 3,89% | 7,12% | 0,05% 11% 12%
1,21% | = Pusuk

[TopiBHIOIOYH pe3yIbTaTH OMTHUMI3AIIIT 1711 KOHKPETHUX YMCIOBHX JIAHUX MOXKHA BIJMITHTH,
10 3aMPOINOHOBaHI (POPMYJIH ONTUMAIBLHOTO 1HBECTUIIIHHOTO MOPT(es MaKCUMaNbHOI MPHOYTKO-
BOCTI JIO3BOJISIIOTH OTPUMATH 3arajibHy npuOyTKoBicTh 19,8% mnpotn 14,8% B mouaTkoBiit Mozeni,
TOOTO MO3UTUBHUI €(EeKT 3a IHIIUX PIBHUX YMOB BUSBHBCS B 30UIbIIEHH] MPHUOYTKOBOCTI 1HBECTH-
uiitHoro noprdens va 5%. BigmiTMo, 1m0 pu3uK npu nboMy He 30inbmuBCs 1 ckinaB 2%. Ilopis-
HSHHS [TOYaTKOBOTO 1 3alIPOIIOHOBAHOTO MOPTQEs MiHIMAIBHOI PU3HUKY TOKA3aJo, 10 3alPOIIOHO-
BaHUH TOpPT(eTh MOHU3UB PHU3UK IO BiTHOMIEHHIO 10 movyarkoBoro 3 1,31% mo 1,21%, To6TO Ha
0,1%, mpote nmpuOyTKOBICTH MOPTQens mpu bomMy 3mMeHmunacs 3 12% no 11%, ro6to Ha 1%.

Ha puc 2 npuBesneHo 1Bi JiHii, 32 JONOMOTOI0 SIKHX MOXXHa Bi3yaJIbHO OI[IHUTHU IMEPEBaru
YTOYHEHHUX ONTHUMAJIbHUX MOPT(EiB B HOPIBHAHHI 3 BIIOMUMH.
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MpubyTKOBICTL

25%

20% A

15% A A

10%

5%

O% T T T T
1,00% 1,20% 1,40% 1,60% 1,80% 2,00% 2,20%
Pusuk

Puc. 2. Bizyamizalis nepeBar 3alipoloHOBaHUX ONTUMATbHUX NOPTQETiB (TeMHA JIiHis)
y MOPIBHSHHI 3 BITOMHUMH (CBITIIA JIiHIsN)

TemHa JiHIS IPOBEICHA 3 KPAIKH, BiAMOBITHOI YTOUHEHOMY MOPTQEN0 MiHIMAILHOTO PH-
3UKY B KpaIlKy, BIJMOBIJHY YTOYHEHOMY MOPT(ET0 MaKCUMaIbHOI NPUOYTKOBOCTI. Y310BXK L€l
JiHI{ MOKHA BapilOBaTH BEJTMYMHAMH JOXOJHOCTEH 1 PU3UKY, 3MIHIOIOYH BiJMOBIIHI OOMEKEHHS 1
MPOBOJSYN TEPEPaxXyHOK ONTUMaIbHOTO TopTdens. CBiTia JiHIS BIAMOBIZAE TOYKAM BIIOMHUX
nopTdeniB. 3 MalIOHKa BUHO, 110 MPAKTUYHO 3aBK/IH 3aIPOIIOHOBAHI PILICHHS AaBaTUMYTh Kparili
pe3yabTaTh JOXOAHOCTEH MOPT(eiB, 1 KOKEH 1HBECTOP MOKEe BUOpATH CBI ONTUMAILHUMA BapiaHT
3 MOTPiOHOI0 MPUOYTKOBICTIO 1 pu3uKoM. Ha Hamr morisiz, i po3riIsiHyTOrO MPHUKIIAAY SKHaWKpa-
UM € YTOYHEHHH TopT(desb MaKCUMaJIbHOT MPUOYTKOBOCTI, TOMY IO TIPH HE3HAYHOMY 301JIbIIICH-
Hi pU3UKY, B MOPIBHAHHI 3 BIAMOBIIHUM MoOpTdeneM MiHiManbHOro pusuky (Ha 0,79%), BiH mae
npupict npubyTky Ha 8,8%, TOOTO BIpOTIAHICTH OTPUMAHHS J0XOAY MEPEeBa)ka€e HaJl BIPOT1AHICTIO
ioro BTpatu B 11,12 pazy.

Po3pobiieny B naHiif poOOTI HOBY YTOYHEHY TE€OPiI0 ONTUMAIbHUX 1HBECTUILIIMHUX TOpTde-
JiB, CIUJIBHO 3 paHilie omy0IiKOBaHOIO YTOYHEHOI METOAMKOIO MPOTHO3YBAaHHS YaCOBUX PSIIB [6]
1 IHIIMMHA METOJaMH MTPOTHO3YBaHHSA [2, 5], MOKHA PEKOMEHIyBaTH JI0 ITUPOKOTO Ta e€(PEeKTUBHOTO
BUKOPUCTAHHS B MPAKTHUI IHBECTYBAaHHS I'POILIOBUX KOILTIB B I[iHHI Manepu Ta iHmi (iHaHCOBI aK-
THUBH.
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