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MNMPOLEAYPA PO3B SI3AHHS 3AJJAYI YITPABJIIHHSA
CTPYKTYPOIO IHBECTUIIMHOI'O IMIOPT®EJISI ®I3UUHOI
OCObH

IIpononyeTbcst MiaXiAx A0 yHNpaBIiHHSA CTPYKTYPOIO iHBECTHLIHHOro moptdens (i3udHOl ocodH, B
paMKax SKOro MoTpiOHO BH3HAYUTH ONTHUMAIIbHY CTpPATETiI0 YNPABIiHHSA iHBECTULIHHUM MOpTQeneM
[IIIXOM 3HAXO/UKCHHS PH3UKOBOI CTPYKTYpH HOPT(ens 1 po3HOAiTy KamiTady MiX Pi3HHMU BHIAMH
aKTHBiB. Po3risnaeTbcs onHa 3 OCHOBHMX HOPTQENbHHX Teopiii — Mojens MapkoBina, sika €
(yHIaMEHTAIIBHOIO Y TeOpii MOPTHETbHUX IHBECTULIIH.

KuouoBi ciioBa: iHBecTHII1, MOpTQeEnb, ynpaBliHHs, aKTUBH, PU3UKH, aKilii, 0aHKIBChKI BKJIa/H,
¢i3zudHa ocoda, popMyBaHHS IHBECTHLIIHHOTO MOPTQEs.

Beryn. Ha manuwii wac moprdensHe iHBeCTyBaHHS B YKpaiHi mis (izmdHOT
0Cco0M —T11e 11Ie 0JTHA MOKJIMBICTh 30€pErTH Ta MPUMHOXKHUTH CBOi KoITh. Haxkans B
HanIii KpaiHi 1mei crmocié He Mae Takoi BENHMKOi MOIMYJISIPHOCTI, SIK HANPUKIAA, B
CIIIA. 3a3Buuaii 11e TIOB'A3aHO 3 HE IUJIKOM SICHUM PO3YMIHHSI BCHOTO TPOIECY
(dhopmyBaHHs iHBecTHIIHHOTO MOpTdens. [IpodieMa KyIiBIi MiHHAX TANepiB TEX
rpae cBoto poisib. CTae MUTaHH BUOOPY OpOKepChKOT KOMMaHii, sSika HaJa€ TOCIyTH
Ha (OHIOBOMY PUHKY. 3arajbHa cXeMa Mpolecy iHBeCTyBaHHS 300paKeHa HIDKYC:

e
TOProBl POBOTH NPUBATHI IHBECTOPU TOPIroBI TEPMIHAIN BIP>KOBI BPOKEPU ®OHO0BI BIPXI
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Puc. 1 —3aransna cxema npouecy iHBeCTYBaHHS A1 (i3HIHOT 0coOH

Ane KyIy BajXUIMBIIIMM € TIMTAHHS MPO T€, B SIKi caMe€ aKTUBU Ta CKiIBKH
rpoliei moTpiOHO iHBECTYBATH, OO OTpUMATH 3aJA0BIIHHUIN puOyTOK. [ToTpiOHA
iHdopmalis, sika MiATBEPIUTH MPABWIBHICTh il iHBecTOpa Ta Oyae I poOuTH
MPOTSATOM YCBOTO TOPU3OHTY IHBECTYBaHHSA. bynp-SKuii iHBECTOp IIOBHHEH
TMPUAHATA YU BiIKUHYTH 1HBECTHIIIHHHHA TPOEKT, KEPYIOUUCH MPABUIOM YHUCTOI
MOTOYHOI BapTOCTI, HE3AJIEKHO BiJI IHIUBITyaTbHUX TIEpEBar.

TakuM 4MHOM, 3ajada yNpaBIiHHSA CTPYKTYPOIO iHBECTHIIHHOTO moptdess
3aBXKIM € aKTYaJIbHOIO Ta SIBIISE COOOI0 KIIFOYOBY POJIb B TIOYATKY Ta MPOTOBKEHHI
yemimHoi pobotn iHBecTopa. CaMe Bi yNpaBiIiHHS 3aJIeKUTh MyHOyTHii npuOy-
TOK, a SIK pa3 I 1 € OCHOBHOIO METOI0 IHBECTYBaHHS I (hi3UIHOT OCOOH.
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Onuc 00’ ekra ynpapiaiHusa. CyTHicTh mpo6JieMd ynpaBJiiHHSI CTPYKTY-
poto inBectuiuiiiHoro moptdess ¢izuunoi ocodu. IaBecTurniitHMn MopTdhens
SIBIISIE COOOO IIJIECTIPSIMOBAHO C(POPMOBAHY, BiIIOBITHO /IO TICBHOT iHBECTHIIIAHOL
cTparerii, CyKyIHICTh BKJIAJ€Hb B iHBeCTHUiiHI 00’ ekTH. CyTh NOPT(EIHHOTO
IHBECTYBaHHS MOJISATA€ B JOJAHHI CYKYITHOCTI 00’ €KTiB IHBECTYBaHHS [IEBHUX iHBE-
CTHIIHHUX SKOCTEH, SIKI HEJOCSKHI 3 MO3UIIT OKPEMO B3STOro 00’ €KTa, a MOXKIIUBI
JIMIIE TIPH X NOEHAHHI.

Bynp-axi iHBeCTHMLiiiHI pilIeHHS IOB'sA3aHI 3 NEBHUMH pH3HKamMH. YUum
OinbIle TIPOTIOHOBaHA 3a I[IHHUM TarnepoM NpUOYTKOBICTh, THM BWIIUN PH3UK
BUKOPUCTaHHA TakuX (iHAHCOBUX IHCTPYMEHTIB. [HBecTHIiliHMiI TOpTdens, B
SAKOMY THUTOMa Bara KOXXHOTO 3 BH[IIB aKTHBIB HE € JOMIHYIOUMM, HA3UBAIOThH
nuBepcudikoBaHuM. Takuii TopTheah BOIOiE MEHITUM CTYTICHEM PHU3UKOBAaHOCTI
B TIOPIBHSIHHI 3 OKPEMO B3SATHUM I[IHHAM IArlepOM TOTO K TIOPSAAKY MPHUOYTKOBOCTI.

Ha «xinneBwit (¢iHaHCOBWI pe3ynbTaT BiA IHBECTHIIHHOI isSUTBHOCTI
BIUIMBAIOTh 03114 BHUNAAKOBUX (hakTopiB. IcTOTHY posb 3aiiMae ynpaBiliHHA
IHBECTHLIIHHIM TOPT(dErIeM, KIIFOYOBOK METOI0 SIKOTO € 3a0e3MCUYCHHsT HANHOLIbII
e(peKTUBHMX ILUIAXIB peaiizauii MOTEHUIHHOT iHBECTHLIHHOT cTparerii LUITXOM
nigbopy HaWOLIbII ePeKTUBHUX 1 HAMIMHUX IHBECTUIIMHUX BKIaaeHs [1]. Y naniit
poOOTI pO3rNIAAAEThCS IHBECTHLIHHUN MOPTQENb, MO CKIATAETHCA 3 PU3HMKOBUX
BKJIQJICHb (3BHYAMHUX aKiii) i 6e3pu3uKoBOro BKIaay (OaHKIBCHKOrO BKIamy abo
HaaiAHKUX obirarrii).

OcHOBHi migxoaum M0 BuUpilIeHHs 3a4adi ynpaBJiHHA iHBecTHHIiHHUM
noprdesieM. BianoBimHo 10 KIACHYHOTO MiAXomny, Tpu (HopMyBaHHI TOPTQens
iHBECTOP XOYe MiHIMI3yBaTH PU3UK MOPT(HEN Ta OTpUMATH OaXkaHy JOXiAHICTH (B
JIBOICTOT IOCTAHOBI[i — MAKCUMIi3yBaTu MPUOYTKOBICTH IIPU OOMEKEHOMY PU3HUKY).
3amava onrtuMizauii CTpykTypu mnopTdens (BU3HAUCHHS ONTHMAIbHUX YACTOK
BKJIQJCHb y PIi3HI BHOM aKTHBIB) BHUPILIYETbCS B CTaTHYHIA MOCTAHOBLI
(omHomepiogHa MoOAETb) Ta 3BOAMTHCS 1O BHPILICHHSA 3aJad KBaIpaTHYHOTO,
CTOXaCTUYHOTo a0 JIHIIHOrO MporpaMyBaHHs, B 3aJIe)KHOCTI B1Jl BUOOPY (QyHKIIT
PU3HKY 1 crIoC00iB 00JIIKy HEBH3HAUEHOCTI. Y pe3yibTaTi OTPUMYIOTh, TaK 3BaHy,
«KOPOTKO30pY» CTpaTerifo yNpaBliHHSA HOpTdesieM, siKa 3aleKUTh TUIBKH Bij
MOTOYHUX 3HAYCHb [MapaMeTpiB, I[I0 XapaKTepU3yIOTh AaKTHBH HOpPTdhes,
He3aJIeXKHO BiJ TOro OyIyTh 3MIHIOBATHCA IIi 3HAYEHHS B MalOyTHROMY UM Hi, a
TAKOX HE 3aJIEXKMTH BiJ] IOTOYHOTO 3HAYEHHS KalliTaly HopTdens i IiH akTuBiB [2].

Jpyruii minxigx 3acHOBaHWH Ha TOOYMOBI JAMHAMIYHUX  MoOAeNei
IHBeCTHUIIIHOTO TIOPTdeIss B Oe3nmepepBHOMY Yaci 1 BUKOPHCTAHHI METOJIB Teopii
CTOXaCTUYHOTO KEpyBaHHs JUIs BHOOPY ONTUMAlbHOI CTPYKTypu mopTdens.
EBosrowtist mopTdenst onmucyeThesl CTOXaCTHYHUM JIH(epeHIialbHIM PIBHSIHHIM B
arperoBaHoMy BHTJIsAi (PIBHSHHSIM [UIS KamiTaiay HNOpTdens B LIIOMY), B SIKOCTI
KepYIOunX BIUIMBIB OepyThCS YaCTKM BKJIAJCHb 3arajlbHOTO KalliTaly B TOH YU
inmmi aktuB. KimacwuHa omnrtuMmizariiiHa mpoOieMa B AWHAMIYHINA I[TOCTAHOBII
roJisira€ y BU3HAa4YeHHI CTparterii ynpasiliHHA mopTderneM, ska MakCHMI3ye IesKy
IHTeTpaNbHy (DYHKIIIO KOPHCHOCTI, 3aJIe)KHY BiJl PiBHS IOTOYHOTO CIOXKHUBAHHS i
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KiHIleBoro OaraTcTBa. 3a3BHYail, TakWd MiOXiJA TPU3BOIUTH 10 YHCEIHLHOTO
pillieHHs piBHAHBL JUHAMIYHOTO MporpamyBaHHs [3].

IMocranoBka 3amgavi. YpaBiiHHS CTPYKTYPOIO iHBECTULIIHHOTO TOPTQEs €
OJIHIEI0 3 OCHOBHMX 1 HalOUIbII BaKJIMBMX 3a/7a4 B YNpaBIiHHI (iHAHCAMU Ta
MPEICTABIISIE SIK TCOPSTUUHMH, TaK i MpakTUUHKH iHTepec [2].

3 MeToro MiHiMi3alii PU3MKIB, MAEThCS IHBECTHLIWHUN nOpTdEns, o
CKIIAJa€ThCsl 3 PU3MKOBUX BKNIAAIB (3BHYAMHHX aKwiif) i Ge3pH3MKOBOrO BKIALY
(6ankiBchkoro Biianmy) [4]. Yopaeninus mopTdeneM CKIAAAEThCs 3 JBOX CTAliB.
ITepmmii eTan — 3HaXOKCHHS CTPYKTYPH PU3NKOBO1 YacTUHU TopTdess. pyruii —
pO3MOJI  HAABHOTO KaIliTaly MK PHU3UKOBOIO YacTHHOIO TOpTdens Ta
0e3pU3UKOBOIO.

CTpyKTypy PH3HKOBOi 4YacTUHHA MOPT(ENs MPOMOHYEThCS 3HAXOAUTH Ha
OCHOBI TIOpTdenpHOI Teopii MapkoBina, a came, MONIYKY TOPTQess MiHIMaIbHOTO
pusuky. [Ipu po3moaisi Kamitary MiXK PU3UKOBOIO Ta OE3PU3UKOBOIO YaCTHHAMH
noptdenss HPOIOHYETHCS BUKOPHCTOBYBAaTH YIPABIIHHSA y (OPMi 3BOPOTHOTO
3B’SI3KY Ha OCHOBI MPUHLITY MakcuMymy [loHTpsirina [5].

[TporonyeTbcs BU3HAYaTH CTPATEril0 YNPaBIIHHSA HOpPTQEIeM NUIIXOM
PO3MOIiTy KammiTary MiXK pi3HUMH BHJAMH IHBECTHILIN TaK, MI00 KaIliTall peaibHOro
noprdess 3 MiHIMATBHO MOXJIMBUMHU BiIXWICHHSMH (3 MiHIMAIBHO MOMIHBUM
PH3HMKOM) CJiJyBaB KamiTaly OEsSKOro OOYMOBJCHOIO iHBECTOPOM €TaJOHHOTO
nioptdens i3 3aaH0r0 IM MPUOYTKOBICTIO HA BCLOMY TOPU30HTI iHBECTYBaHHS.

[Hakme kakyd, 3amadero YIpaBJIiHHA € BiICTSKCHHA OakaHOi TpaeKTopil
3pOCTaHHs KaliTauy, sika 3agaetbes iHBectopoM [4]. Haouna cxema ympaBiiHHS
CTPYKTYPOIO iHBeCTHIliliHOTO opTdens ¢izuaHoi ocoOr HaBeAeHa HUXKYIE:

1 a7an: 3HaxomKeHHs CTPYKTYPH PU3MKOBOI HACTUHN
iHBecTuLiitHoro noptens (nigxin Mapkosila)

1. Paukosa cTpykTypa InBecTuuidna cpateria__| - Ynpasniss
BiANOBIAAE MiHIMANEHOMY PU3IAKY iHBecTUUiAHOro nopTdens

Ouikkn ovikysaroi npubyTkosocTi
DU3MKOBIX aKTHEIB

2 etan: Poanopin HanBHOrO KaniTany BcepeuHi
iHBECTULiHOrO nopTthens (np. makc. MoHTpAriHa)

Tun
Ynpasniixs y opmi 3BOPOTHLONO 36'R3KY

OuiHKa puHKY iHBECTOPOM
(meTop KOB3HOO BiKHa)

Puankosi aKTiew (3enyaithi axwyi)

Bugw axTusie

Matpuus kosapyaujii

_ ‘ Beapuankoauit akTus (6aHKIBCHKWi BKNag)
NpUGYTKOBOCTI PUAMKOBUX aKTHBIB

Puc. 2 —YnpaBiiHHS CTPYKTYpOIO iHBECTHIIIITHOTO TOpT(herns

3HaX0/uKeHHSI CTPYKTYPH PU3NKOBOI YaCTUHHU iHBecTHLiliHOr0 mopTdeist
¢dizuuHoi 0co0M Ha ocHOBI Moaesi MapkoBina.

[TouarkoBoro iH(OpMaIli€r0 T BUOOPY ONTUMAIBHOTO mopTdhens € N
PU3WKOBHUX AaKTHBIB, ICTOPHYHUN TOpW3OHT L, cTaTUCTWYHI HaHi JOXiTHOCTI
PU3MKOBHUX aKTHBIB Ha iCTOPUYHOMY TOPU30HTI, BEKTOP OYiKYBaHOT IIPHOYTKOBOCTI
y7 =(,ul,...,,un) Ta MaTpHLs KoBapuauiid npuOyTtkoBoctei C, eleMEHTaMHU SIKOI €

Koe(imieHTH KOpemsIii MiXk MPUOYTKOBICTIO PU3UKOBUX aKTHBIB.
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EnemenTtn BekTopa 04iKyBaHOi MPUOYTKOBOCTI 3HAXOIATHCS 32 (DOPMYIIOIO:

YR

p=E" 0=,

ne R —npubyTKOBIiCTb i-ro pU3MKOBOTO aKTUBY B S-if IPOMiKOK uacy;

L —icropuunuii ropu30HT (JOBXKKMHA KOB3HOI'O BiKHA);
EjleMeHTH MaTpHIli KOBapUalliii pO3paxoBYKOThCA HACTYITHUM YHHOM:

> (R -m{r)dr - (R))

C:iJ':sz:L L-1 .i,j:l,n,

e M (Ri) ta M (Rj) — cepe/IHi MpUOYTKOBOCTI i-I'0 Ta j-ro aKTHUBIB;
R Ta R! —npu6yTkoBOCTi i-r0 Ta j-ro aKTHBIiB B S-i IPOMIkKOK Hacy.
PusukoBa cTpykTypa mOpTdens NpencTaBisA€TbCS y BHITLIOL  BEKTOpa
X = (Xl,...,xn )T , Ie X, —HacTKa II0YaTKOBOTO KalliTary, iIHBECTOBAHOIO B i-if aKTHB.

n —_
[Tpy uboMy Mae BUKOHYBATHCSI OOMEKCHHS Z X =1x = 0i=1n.
i=1
XapakTepUCTUKAMH CTPYKTYPH PHU3MKOBOI YACTHHH I1HBECTHUIIIHOTO IOPT-
(hens € mpuOYTKOBICTH 1 pU3HK:

ne C. —eleMeHT MaTpulli KoBapHarii, i = ﬁ, j ::L_n;

i

Knac pomyctTuMux mOpTQeniB BU3HAYAETHCS TOJATKOBUMH OOMEKEHHSIMHU.
VY Mozmeni MapkoBilia po3TIAIalOThCS 1HBECTHINIMHI mMOpTdeni Timbku 3 He-
BiJl' eMHUMH KoMIOHeHTamMu. EdekxTrBHa auBepcudikaiis mo Mapkosimy nependa-
gae Take 00’ €JHAHHS [IHHUX TIarepiB B MOpThenb, SKe py 3agaHiil mpuOyTKOBOCTI
mopTdens 3ade3neuye HaWMEHITNE piBeHb PU3HUKY. [[03HAYMMO Yepe3 X; — 4acTKy
BKJIaJICHb B PU3UKOBUIA IiHHKH mamip i-ro Bugy (1 = 1,...n ), N — KiIBKICTh mamnepis
y moptdeni [6]. Toxi 3agady BUOOPY ONTUMANBHOI CTPYKTYPH PH3UKOBOI YaCTHHH
IHBECTHIIIHHOTO MOPTQeNss MOXHa cHOPMYIIOBATH HACTYIIHAM YHHOM: 3HAWTH

BEeKTOp X = (Xl,...,xi pees X )T , 1€ X; € BKJIaJIOM B I[IHHUH Tarip i-ro BHIY, 110 MiHi-
Mi3y€ AUCTIEPCito OpTheEs:
n

Vp:zzq XX; - min,

i=1 j=1
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n
32 YMOBH, 1[0 3HAYEHHS OYiKyBaHOT MPUOYTKOBOCTI TOPiBHIOE Z,ui X =ry,mefye
i=1
BKa3aHE 1HBECTOPOM OakaHe 3HAYCHHS MPUOYTKOBOCTI MOPTQEsi, Ta CyMa YacCTOK
BCIiX aKTHBIB, 110 BXOAATHh B MOpT(densb, MOBUHHA JOPIBHIOBATH OMWHHIN. Takum
YHHOM, 33[a4a MapKoBila IpeacTaBisie CO00I0 3a1a4y Ha YMOBHUIM €KCTPEMYM.
dopmanizyemMo 3amady MapkoBilla B MaTpU4HIA GopMi: 3HAWTH BEKTOp X,
Takuit, mo V, = X'CX - min npu obmexennsx ' X =1, ta 17X =1. Ty

— C —koBapiamniiHa MaTPHUIL PO3MIPHICTIO N X N;

— {—BEKTOp-CTOBIIELb O4iKyBaHOI MPUOYTKOBOCTI po3MipHicTio N X 1;

— | —oauHWYHUH BEKTOP-CTOBIENb PO3MipHicTIO N X 1;

— X —BEKTOP-CTOBIICIIh HEBITOMHX YaCTOK PO3MIpHICTIO N X 1.

Cknanemo ¢yHkmiro Jlarpamka 3azadi, sika sBisie co0O0 CyMy WiJIbOBOI
¢yHKUIT 3a1a4i 1 CKasIpPHOTO 1OOYTKY BEKTOpa MHOXKHMKIB Jlarpamka Ha BEKTOp
pi3HMII MDK (QYHKUISMH OOMEXEHb 1 IOCTIHHUMHM OOMEXKEHHSMH. YMOBHHH
eKCTpeMyM 3a/1a4i Mapkogila 36iraetecst 3 6€3yMOBHHM €KCTPEMYMOM CIIELialbHO
cxnaneHoi ¢ynkuii Jlarpamka. Muoxxuukn Jlarpamka BH3HAa4yalOTh CTYIHb
YyTIUBOCTI ONTUMAIBHOTO 3HAYEHHS IIbOBOT (YHKII 0 3MiH KOHCTaHT
obMexenn. DyHkIis Jlarparka 3amaqi Mae BUTIIS

L(X, A 4,) = XTCX + 4, (1" X =1y )+ A, (17X 1),

T . . . . .
ne X CX-—uinboBa ¢pyHKUis (qucmiepcis MopT.), eKCTPeMyM SIKOi BUSHAYAETHCS;
T .
A= (/11, /12) — BEKTOP-CTOBIIELlb MHOXKHUKIB Jlarpanxa.

Jlnst Bu3HaueHHsT Oe3yMOBHOTrO ekctpemymy GyHKIii Jlarpamka, i Tpeba
npoihepeHITIOBATH O BCiX apTyMEHTax Ta MPHUPIBHATU MOXiaHI Hy0. OTpuMaHy
CHUCTEMY PiBHSIHB 3allUIIEMO B MaTpUUHIH (opMi Ta IMOKOOPAMHATHO:

2C,, 2C, .. 2C, 4 1Yx) (O
2C, 2C,, .. 2C, i, 1% | |0

2C,, 2C, .. 2C,, i, 1|x,| |0

A A U ) o
1 1 .. 1 o0 o) (1

Martpuis oTpuMmaHoi cucTeMH Mae pasmipHicte (N + 2) X Qi + 2) Ta
CKJIQIAETHCS 3 TOAMATPULI PHU3MKY, PO3MIPHICTIO N X N; N-MipHOTO CTOBHLSA Ta
psimKa O4YiKyBaHMX NPHOYTKOBOCTEH aKTHBIB; N-MIpHOTO OTMHHYHOTO CTOBIIIS Ta
PsKa; HYJIOBOT MATPHII PO3MIPHICTIO 2 X 2.
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SIKIIO TTIO3HAYNTH MATPHITIO OTPUMAHOI CHCTEMH Yepe3 A (MaTpHis «pU3HK-
. . T .
MPUOYTKOBICTH»), BEKTOP-CTOBIICIb HEBIMOMHX depe3 X = (X,/l) , BEKTOp paBoi

yacTuHH 4yepe3 B, To Tpeba BupimmTu cuctemy AX =B, 3Binku X =A7'B, ze
Al — MaTpuil, 0OCpPHEHA 110 BiIHOMICHHIO 10 KBaApaTHOI Marpuii A .

JlaHe pilleHHs BHM3HAYa€ CTPYKTYpy ONTHMaibHOro moptdens 3 N BUAiB
PU3MKOBUX I[IHHUX TanepiB, sKka peajlidye 3aJaHuil piBeHb OYiKyBaHOI
NpuOYTKOBOCTI NpH MiHIMaNbHIA aucnepcii. Ilicis 3HaXODKEHHS CTPYKTYpU X
PU3MKOBOi 4acTHHHM NOTpQesis, N PU3MKOBUX AKTUBIB MOXXHA 3aMIHUTH OJHHM
eKBIBAJICHTHHM aKTHBOM 3 O4iKyBaHOIO MPHOYTKOBICTIO X' 4/ Ta pusukoM X CX, a
MOTIM BHpIIIYBaTH 3a7ady HOALTY KamiTally MK EKBIBaJEHTHUM PHU3UKOBUM
aKTUBOM 1 O€3PU3HKOBHIM.

Moain kamitanxy Mixk pU3UKOBOIO Ta 0€3pU3UKOBOI0 YACTHHAMHU iHBECTH-
nifiHoro moprde.s 3a 10nomMoroio npuHouna maxkcumymy Ionrpsriuna.

IMosnaunmo yepe3s W(t) kamitan imBecTHmiliHOro moprdens B MOMEHT t.
YV KOKEH MOMEHT 4acy KalliTal Moke OyTH pO3MOAUICHUH TaKMM YWHOM: YacTKa

Kamitany U(t) BKIIagaeThCs B PU3HKOBHUI akTHB, 9actka 1—U(t) — B Ge3pusnkoBmii

axtuB. 3apxmu 0<U(t) <1. Kanitan moprdens W(t) [7] 3a10BosIbHSE PiBHAHHIO:
dW(t) = h(u)W(t)dt+ou HYW(t)da(t), W(0) =W,

ne W, —nouarkoBuii kamirai;

h(u) —Tem pocty kamiTany, 10opiBHIOE (& —T)U +T;

@ —cepeaHe 3HaUYeHHS MPUOYTKOBOCTI PU3UKOBOTO aKTHUBY S;

0 —BOJATUJIBHICTD,

a(t) —BHHEPIBCHKHH TPOIIEC.

Take piBHSHHS € PIBHSHHSAM KBa3UIIHIMHOTO THILY, IUIS SKMX XapaKTEpHO Te,
IO PIBHSAHHS U NEpLIMX IBOX MOMEHTIB YTBOPIOIOTH 3aMKHYTY cucTemy [8].
Iepuri nBa mouaTkoBHX MoMeHTa mpouecy W(t), mosnaueni sk m(t) ta M(t),
337I0BOJIbHSIOT PIBHSAHHSM:

m=hu), mO) =W, ta M = g(u)M , M (0) =W/,

Tyr g(u) = 2h(u) + o?u? [9].

Skuio ympasininas U(t) 3amaHo, TO:

t t t
m(t) =W, expj hu)dt Ta M (t) =W, expj g(u)dt = m? ¢)expazju2dt.
0 0 0
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Buaiinemo Taky Qyukimio U(t), nmpu koTpiii 3nauenss m(7) makcumansHo. TyT
T — 3agaHuii MOMEHT 4acy. TeMIT 3pOCTaHHS CEPEAHbOTO KaIliTaly BU3HAYAETHCS

¢ynxkuicro h(u). Yopapniana U(t) mopisrtoe O, sxmo r>a, Ta 1, axmo r <a.

MosxnuBa Benuka aucrepcisi 3HadenHs W(T). I{o6 ii 3meHmwmTH mnpu
Benukomy W(t) Oymemo oOuparu ympasminasg U() goctaTHpo MamuM, 0100
3MEHIIUTH BUMAAKOBY CKJIAaJOBY B pIiBHAHHI Kamitany moptdens. OmHak mpu

MmanoMy a ynpasimiasg U(t) mae maBatu mpuiinaTHUMiT pesymbrar. Ha inTepBani

yacy [0, T] Tpeba 3Haiiti Taky ¢yHkuiro U(t), mpu KOTpii € MaKCHMAaIbHUM
3HAYCHHS:

J=efwm)-t }=mm)-2mr)i + 12,

ne E{} —wmaremaruune ouikyBanmns;

f* —6axaHe 3HaueHHA KiHneoro kamitamy W(T).

Ckopucraemocst npunnunom wmakcumymy JI.C. Ilontpsrina [9]. Beememo
nomoMikHi 3MiHHI Py(t) Ta Po(t) 1 ckmagemo Gpynkuiro amiapToHa:

H(MM, p,, p,,u)= pRUM+ p,g(U)M = H,+ Hu+H,u?,
Hy,=rs, H,=(a-r1s, H,=0°p,M , s= pm+2p,M .

3nauenns 3miHHuX P1(t) Ta Po(t) AOPIBHIOIOTE BiAOBIAHO:
T T
p,(t)=2f expj h(u)dt ta p,(t) = —expj o(u)dt .
t t

Slxmo ne BpaxoByBatH ooMmexenns 0<U(t) <1, to makcumym Qynxuii H mo
U IOCATAETHCS MPH:

o (D)=- le_(a—rj s(t) :_(a—rj pOmy .
2H, o’ )2p, M) a® | 2p,(t)M (t)

3 ypaxyBaHHSIM JaHOTO OOMeKeHHs ympaBmiHHA U(t) mopiBHrioe O mpu
u(t)<0, u'(t) mpu O<u (t)<1 Ta 1 mpu 1<u'(t). Ympasninas y ¢opwmi
3BOPOTHOTO 3B'SI3KYy MOXKHA MOOYAyBaTH HACTYIHHM YMHOM. 3HA4YCHHS 3MiHHHX

m(t) tTa M(t) He BUMIPIOIOTBCS i He BiZoMi, TOMY iX MOXKHA 3aMIHHUTH Ha HOTOYHI
3nadenns W(t) Ta W 4(t), siki BUMipIOIOTECSL B KOXKEH MOMEHT dacy. OTpHUMYeMO:

0 = (a-n/o* [aow© -1, qe) = _%: £ expl - [ (h(w) + o ot
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OcranHilt BUpa3 i BU3HAYA€ 3aKOH yMpaBIiHHA Y (OPMi 3BOPOTHBOTO 3B’ A3KY.

Po3pobka mporpamMHoro 3a0e3medeHHsi [JIsi BUpIlIEHHS TOCTaBJEHOI
3amayi. BupinienHs mocraBiieHoT 3a1a4i SBJsi€ COO0I0 TPYJOMICTKHH 3 TOUKH 30py
obumcienp mporec. OTxke, Taka 3aJaya HE MOXKe OyTH BupimeHa 0e3
BUKOPDHUCTAaHHS ~ Cy4acHMX iHpopMmaumidHux TexHosorid. Jlis  BupileHHS
MOCTaBJICHOI 3a/adi HeoOXiZHO po3pobuTH 0a3y NaHMX, NMPOTpaMHI 3aco0u st
poboTtu 3 po3pobieHo0 0a30r0 JaHWX, Ta NPOrpamHi 3aco0HW, L0 pealli3yloTh
BIJINIOBIJTHE MAaTEeMAaTHYHE Ta alrOpUTMidHe 3a0e3meveHHs. bazy maHux Oyno
peai3oBaHo 3TiJHO 3 PO3POOIEHOI0 MOIEILIIO JaHuX (puc. 3).

portfolios assets issuers
user_login (FK) user_login (FK) issuer_id
portfolio_id portfolio_id (FK)
asset_id

users

user_login

issuer_name
portfolio_name issuer_ficker
opening_capital issuer_id (FK) asset_type_id (FK)
desired_returns issuer_comment
investment_horizon
portfolio_comment |

user_password
user_name

reports |

usliﬂ:rrfallggind((FFK}% history price_forecast assets_type

portfolio_i - -

report_id user_login (FK) user_login (FK) asset_type_id
portfolio_id (FK) portfolio_id (FK)

report_name zsset_id (FK) asset id (FK) assel_type_name

report_date date_of_history_observation date_of _forecast_observation

report_location -

report_comment | history_yield | forecast_yield

Puc. 3 —Mouenb ganux

Jlst peanizarii 6a3u maHux OyJI0 BUKOPHUCTAaHO CHCTEMY YIPaBIiHHS Oa3zaMu
nanux MySQL. IIporpamue 3abe3nedeHHs: po3po0JICHO 3a TOTIOMOTOI0 MOBH IIPO-
rpamyBannsi PHP ta Be6-cepBepy Apache.OcHOBHOK MepeBaror BHKOPHUCTAHHS
pO3pO0ICHOr0 BeO-I0AATKY € BIICYTHICTh HEOOXITHOCTI BCTAHOBJICHHS J0JaTKO-
BOT'0 KJIIEHTCHKOI'O MPOrPaMHOT0 3a0e3MeueHHs Ha KOMIT I0Tep KOPHCTyBavya — JI0-
CTaTHHO MAaTH 3BHYAHUI BeO-Opay3sep.

KoHTpoabHi po3paxyHKkH Ta aHAJI3 OTPUMAHHX Pe3yJIbTATIB.

PosrisimaeThes 3a7ada ynpaBIiHHS CTPYKTYPOIO iHBECTHIIIHOTO TIOPTQhEns 3
moyaTkoBuM Ta OaxkanmMm kamitasomM 10000y.0. ta 13000 y.0. Bigmosiguo. o
moptdenst BXOAiATh OaHKIBCbKHMI BKIam 3 mpuOyTkoBicTio 16% Ta Tpu pH3HKOBI
aKTHBH, cepell SKuX akmii kommaHiii «JloHOacconepro», «Paiiddaiizen bank
Asans», dleHTpoHEPro». ICTOpHYHKIT TOPU30HT (TOBKUHA KOB3HOTO BikHa) — 35
TOProBuXx AHIB. [HBecTHLiHMI Tepiox — 1pik (252 Topros.i mHi).

Hwxkue HaBeneHa quHaMika IiH akiii «J/{orbaccanepro», «Paiddaiizen bank
ABanp» Ta «[eHTPIHEPTO» MPOTATOM POKY.
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Puc. 4 —Ilunamika ninu akmiin «/loadaccaHEpro»

0.18
0.16
0'14 I + i } i i ¥
e ! ! ! ! ! ! M

i A o | el

Tpyn 2014 Mot Bep KsitT Tpae Yeps Nun Cepn Bep Hoer Nucr

Puc. 5 —lunamika 1inu akuiii «Paiipdaiizen bank Apanp»

g

Tpya 2014 ot bep Keit Tpas Yepe Nun Cepn Bep Hoer Nuer

Puc. 6 —lunamika ninu akuii «l{eHTpaHEpro»

CTpyKTypa PHU3HKOBOI YaCTHHU TOPTQENs 3HAXOIUThCS HA OCHOBI MOJENi
MapkoBina IUIIXoM MiHiMizamii aucnepcii (pusuky) moprdens. s mominy
KariTalxy MK pU3HKOBOIO Ta OE3pH3HKOBOIO YaCTHHAMH 1HBECTULIITHOTO OPTQhes
3aCTOCOBYEThCS TPUHIMI MakcuMmymy [loHTpsriHa. Hukue HaBeieHa TuUHaMiKa
3MiHM BEJIMYMHU KaIiTaTy IHBECTUIIIITHOTO MOPTQEIIS IPOTATOM POKY.

18000 7
18000 |
14000 7|
12000 |
10000

@O ———
o 20 a0 a0 80 100 120 140 180 180 200 220 240

Puc. 7 —/luHamika kamitany iHBECTULIHHOTO TOPTQEIs MPOTArOM POKY
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BucHoBku. Y mpencraBieHiil poO6oTi Oyino po3TIsSHYTO MPOIEAypy PillleHHS
3a/1a4i yOpaBJiHHSA CTPYKTYPOIO iHBECTHIiitHOTO mopTdens ¢izunanoi ocodu. st
BUPIIICHHS TIOCTABJICHOI 3a/1a4i Oys0 po3po0sIeHO MaTeMaTH4HE Ta aJrOPUTMIYHE
3a0e3neueH s, MporpaMHi 3acobum i #oro peanmizanii. PosrisHyra omHa 3
OCHOBHMX NOPT(ENLHUX Teopiii — Mojens MapkoBina, ska € GyHAaMeHTaIbHOI0 y
Teopii NOpTENbHUX IHBECTUILIN 1 3aCTOCOBYETHCS NPH 3HAXO/KECHHI CTPYKTYypH
pusukoBoi wactuHu moprdens. Ilpum posmoainmi Kamitasly MK pPHU3UKOBOI 1
0€3pM3MKOBOI0 YacTUHAMH TMOPTQEsl BUKOPUCTOBYETHCS YIPABIiHHA y (opmi
3BOPOTHOTO 3B’ 13Ky HAa OCHOBI MPUHITUITY MakcUMyMy TloHTpsTiHA. 32 JOITOMOTOIO
pO3pOOJICHOTO  MPOTpPaMHOTO  3a0e3NedeHHs Oynu TPOBEACHI  KOHTPOJBHI
PO3paxyHKH 3a7adi YIPaBIiHHA CTPYKTYPOIO 1HBECTHIIHHOTO mopTdens ¢izuaHol
ocobu. Ha ocHOBI aHamizy pe3ysibTaTiB pO3pPaxyHKiB, OTPUMAHHUX 3a JOTIOMOTOIO
po3po0bIIeHOTO TpoTrpamMHoro 3abe3neueHns, Oyim chopMOBaHi peKOMEH AL 010
Jlifi iHBECTOpa MPOTITOM YChOTO TOPU30HTY 1HBECTYBaHHSI.
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