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8. MPOBJIEMbl UHBECTUPOBAHUA

8.1. Ob ONTUMUIALIUUN
BbIHUCJIEHUA OBOBLUEHHOIO
ANODOEPEHLINATIA B
OOHOMAPAMETPUYECKON
3A0AYE ONTUMU3ALIUA
MHBECTULUMOHHOI'O NPOEKTA

Bensikos A.B., K.T.H., BeQyLUUi CUCTEMHbIN aHaNUTUK
OAO «[Mpaim Mpynn», ounuan B r. Teepb;
MepeBosuunkoB A.l"., A.d.-M.H., npodeccop kadeapbl
(PUHaAHCOB N MeHemKMEHTa TBEPCKOro MHCTUTYTA
akonoruu un npaea, akagemuk PAEH

PaccmatpvBaeTcs 3agada onTMusaumun MHaHCUpoOBaHUs HBECTULIMOH-
Horo npoekTa B chopme KpeauTHOW nHuM. CToMMOCTb COBCTBEHHOTO Karnu-
Tana npoekTta B o6LeM crnyvae sBnsieTcs He auddepeHumpyeMon yHKUK-
eli KOHCONMUAMPOBAHHOTO PUCKA, BbIP@XEHHOrO B BO3MOXHOM MW3MEHEHUW
PLIHOYHOW KpeaUTHON CTaBku. PaHee aBTopamu BbIno fAokasaHo, YTo, TEM He
MeHee, ykasaHHas (byHKUUs siBnsieTcst AudpdpepeHumpyemMoii no Hanpasre-
HUAM, 1 Bbina BbisBNeHa oblas cTpykTypa ee 0606LeHHOro auddepeH-
umana. Ha aToi ocHoBe B npeabigyliet paboTe aBTOPOB Obinv NOMyYeHbI
peKyppeHTHble ypaBHEHUs, MO3BOMSIIOLLIME B SIBHOM BuAe MOCTpouTh 0606-
LWeHHbI andbdpepeHuman, cornacHo obliert Mmetoauke. OgHaKo 3Ta KOHCT-
pYKLMs oka3anacb [OBOMbLHO rPOMO3AKON, U B HAcTosiLLeit paboTe oHa onTu-
MW3NPYeTCs B CMbICIIE COKpaLLeHWsi Yucna nepebrpaembix TOYeK.

BBEAEHUE

PaccmartpuBaeTcsa 3agada onTuMmU3aumMmn puHaHCUPOBaHUS UH-
BECTULMOHHOIO NpoekTa B opMe KpeaWTHOM NuHun. M3BecTHO
[6, 7], uTo AeHexHbIh notok (AM) Q, Ha coBCcTBeHHbI KanuTan

X, VMHBEcTopa Nnony4aeTcs U3 [AeHeXHOro notoka (|, Ha UHBe-
CTUpoBaHHbIN kanutan Y, nyTem yyeTa [OMOMHUTENbHO CYyMMbl

BbINMaT NPOLLEHTOB MO KPeaUTy WM W3MEHEHWUs 3af0MKEeHHOCTM
Z, . TpyOHOCTb NpaKTU4Yeckoro npumeHerus mogenu AN Ha co6-

CTBEHHbI KanuTan MHBEeCTopa CBsi3aHa C OTCYTCTBUEM YyAOBIeE-
TBOPUTENbHbLIX MOZENel NPOrHO3NPOBaHNS 3aJ0IKeHHOCTN Z, B

nporHo3Hbin nepwog t =1,2,...,n. B [8] nsyyanuce npobnemol

yyeTa CTPYKTypbl kanuTana B ABYX OCHOBHbIX Mogensix A ans
CcOBCTBEHHOrO M WHBECTMPOBAHHOrO Kanutana € y4eToM peko-
MeHgauum [7]. C gpyron CTOpOHbI, UCNOMNb30BaHME MOAENU AuC-
KOHTMpoBaHusa [N Ha MHBECTMPOBAHHBIN Kanutan He nossonseT
onTuMmusnpoBaTtb ¢uHaHcupoBaHue [N Ha cOBCTBEHHbIV Kanu-
Tan. [o3aToMy BO3MOXHbI Criydau, Korga noAcyWTaHHas Takum
obpa3om cToMMOCTb COBCTBEHHOrO KanuTana okasblBaeTcsi OTpu-

uaTenbHOW, Torga Kak npu onTUMU3aLMW 3aJorkeHHocTn Z, B

nporHo3Hbin nepuog t =1,2,...,N, oHa MOXeT cTaTb MOSOXM-

TenbHou [3].

B paborte [3] 6b1r10 NnokasaHo, kak cmopenupoBatb A1 Ha cob-
CTBEHHbI KanuTan c y4eToM ONTUMM3aLMM OcTaTKoB hakTuye-
CKOW 3af0MKeHHOCTN Z, C y4eTOM ONTUMM3aLMN drHaHCUPOBa-

Hus. B pabote [4] HaMu nccnenoBaHa YCTOMYMBOCTb MHBECTULIM-
OHHOrO  MpOeKTa  OTHOCUTENMbHO  BO3MOXHOIO  WU3MEHEHUsI
CTOMMOCTW [eHer W NnokasaHo, Kak MCMonb3oBaTb MOMyYeHHble
pesynbTaThbl ANsi aHanu3a PUCKOB COMYTCTBYOLMX NpoekTy. Mo-
Ka3aHo, YTO CTOMMOCTb COOCTBEHHOrO Kanwutana fnpoekta B 00-
uem cnyyae saBnseTcs He anddepeHunpyeMon yHKUNEN KOH-
CONMMAMPOBAHHOIO PUCKa, BbIPAXXEHHOTO B BO3MOXHOM M3MeEHe-
HUW PbIHOYHOWM KPeaWTHOW CTaBKu NO CPaBHEHWIO C AEACTBYOLL e
no JoroBopy 06 OTKPbITUM KPEAUTHOW NuHWMM. Bbino gokasaHo
4YTO, TEM HE MeHee, yKadaHHas (pyHKUMSA sBnseTca AnddepeH-
uMpyemon no HanpaeneHusim [5], u npeanoxeH cnocob pacyerta
COOTBETCTBYIOLLMX NPOU3BOAHbIX. Ecnu napameTtp oauH, To 3TO
NOMHOCTbIO peluaeT 3agady nocTpoeHuss 0bobuieHHoro andde-

peHumnana. Ecnu e napameTp siBNSIeTCS BEKTOPHOW BENUYNHON,
TO 3TO ropasgo Gonee crioxHasi 3agada, U OHa M3yyaeTcs B pa-
6ote [2], B kOTOpoW Obina BbisBreHa obuias cTpykTypa 0606-
LeHHoro anddepeHumnana B ogHonapaMmeTpuyeckon 3agade on-
TUMM3aLNN MHBECTULMOHHOrO NpoekTa. Ha aTow ocHoBe B pabo-
Te [1] 6bnKn nonyyeHbl peKyppeHTHbIe ypaBHEHMWS, NO3BOMSALNE
B IBHOM BuAe NOCTpouTb 0606LWeHHbIn anddepeHumnan cornac-
HO obwen metoauke [2]. OgHaKo 3Ta KOHCTPYKUMSI OKa3anacb
[0BOSbHO FPOMO3KOM U B HacTosilen paboTe Mbl NbiTaemcs ee
ONTUMMU3MPOBaTb B CMbICIE COKpaLLeHWs Yncna nepebupaembix
Touek ans Kaxgoro t =1,2,...,N.

TakoBa CyTb Hallen HOBOW paboThbl, KOTOpass MOXET cTaTb Mo-
nesHou 6aHKOBCKUM aHanmuTMKam, a Takke CryXWTb OCHOBOW ANsi
[anbHeNnLWnx TeopeTUYecKMxX uccrneqoBaHuin B obnactu aHanusa
PVICKOB.

1. POPMAJNIN3ALINA 3
OOHONAPAMETPUYECKOWU 3AAAYUU
onTuUMMN3ALNMN KPEAUTHOU NNTUHUN

Mpegnonoxum, 4To PUHaAHCUPOBaHWE MpPoeKTa ocyLle-
CTBRsieTcd B hopMe MnpefoCTaBreHnsa 3aeMLLMKOM Kpe-
OVTHOW NUHMKM Ha Becb CpoK aencteus npoekta. ObosHa-
Ynm Yepes Z,,t=0,1,2,..,n, NPOrHO3HYIO BENNYMHY 3a-
EMHOro KanuTana Ha KoHel, t-ro roga.

Mnatexn p, MO KPeOUTHOW NIMHMKM BKIKOYAIOLLYIO Mpo-
LUEeHTbl M YacTb OCHOBHOrO Aofra MOXHO MpeacTaBuTb B
Buae [4]:

P = Zt—lg(l_c)_zr +Zr—1 =

_z ' _ (1)
=Z_,(1+9")-Z,t=01,..,n.

3pecb 0603HaYeHO Anst KpaTKOCTW:

9'=g(1-c),

roe ¢ — ctaBka Hanora Ha npubbinb.

OcraTok gonra A0oMmMKeH HaxoauTcst B npegenax [4]:
0<Z,t=01,..,n; )
Z,<S,t=01,.,n. (3)

B otnuune ot [3] B [4] Mbl fonyckanu nepeMeHHbIn 00b-
eM KpeautHom nnHum S =S ,t=0,1,..,n, 1 HeHyneBble
HayanbHble U KOHEYHble 3HayeHWsi OocTaTKoB, Heobxoau-
MbIX Ana pacyeTa nnartexen no dpopmyne (1):

0 0
Z,=22,2,=2,. 4)

3pecb Z°% — haKTMyecKuil OCTATOK JOMra Ha Hadvano Hy-

NEeBOro roga npexdHero enagesrbla npoekra, B OoTnnyne ot
nnaHMpyemoro ocrtatka Zo — HoBoro Briagensua. OH HY>XEeH

Ans pacyeTa nratexa p, no cpopmyne (1), a Z° — nnaHu-

pyeMb||7| OCTaToOK No er,D,VITHOVI JIMHMK Ha KOHeL, N -ro roga.
|_|yCTb g, — NPOrHo3 OEHEXHOro NoToka Ha MHBECTUPOBaH-

HbI KanuTan Ha koHey t - ro roga. OBo3HauM yepe3 i —
NMOAXOASLLYIO CTaBKY AMCKOHTA Ha COBCTBEHHbBIN KanuTan u
paccMoTpuUM 3afady ONMTUMMU3ALMM KPEOUTHOW MUHUKM Mo
KPUTEPUIO MaKCUMyMa TeKyLUEen CTOMMOCTM COBCTBEHHOIO
KanvTana nHeecropa [3]:

LG — P
X=Y"1—Lt >max. 5
1§0(1 +i )1 ( )
MoxHO nokasaTtb, YTO kpuTepui (5) aKBUBANEHTEH Kpu-
Tepwio [3]:
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x =F(z, g)— (I 9')Z, — max . (6)
= (1+i)
30ecb Z — n- MepHbI BEKTOp C KoopAuHaTamu
Z,t=01,.,n

Takum 06p830M, npn ycnoBun MnonoXmterbHOro nese-
puoxa i— g' >0 MHBECTOp MMEET Ha ocTaTkax 3aeMHbIX

cpencteax mapxy i—g'. lNog g, =-C <0 B [3] noHnma-
eTCsl HavarnbHbIe BMOXEHUs KanuTana, ckragblBaromecs
13 cobCTBEHHbIX CPeAcTB MHBECTopa d, — P, <0 u cTap-

TOBOTO kKpeauTa p, =-Y <0 B CYET OTKPbITOW KPEAUTHO

nuHun. MNpegnonaraeTcsi, YTO BbIMOMHEHO YCMOBKE, KOTO-
poe HasblBAeTCA YCIOBUEM «KOHCONMUOMPOBAHHLIX» 3a-
Tpar [3]:

g, —-p,20;t=12,.,n. @)

I'Ipm BbINOMHEHNN 3TOr0 yCnoBusA BENMUYUHBbI (, , P, MOTYT

MMeTb NPOU3BOMbHblE 3HakW. B aTom cnyyae AgononHu-
TenbHble BMOXEHWUS B NPOEKT AeNaloTcsi He 3a CHET UHBe-
cTOopa, a 3a cYeT HOBbIX KPeaUTOB.

Mpy t =0 JOMmMKHO BINOMHATECA ocrabneHHoe ycrosve [3]:

4, — Po 2 -H. (8)

BenuunHa H nHTepnpetupyeTcs B Mofenu, kak Benuyu-
Ha cobcTBeHHbIX cpeacTB. CormacHo dopmyne (1), gns
nnatexen no KPeaUTHOW NuHUK ycnosue (8) ByaeTt nmetb
Bua (11) B HOBbIX MEPEMEHHBIX, @ YCIIOBUE KOHCONUAMNPO-
BaHHbIX 3aTpaT (7) NpUHUMaET hopMy:

(1+9")Z,,-Z,<q,,t=12,...,n. 9)

B [3] n3yvanace 3agava Makcummsaumm (6) ¢ orpaHuye-
Husimm (2, 3, 4, 9, 11).
MnaH, nocTpoeHHbIn no dopmyne [3]:

Z,_ —mln[s_l, +th—n .,
1+g'

obecneynBaeT BbINOMHEHWE YCIOBUS KOHCONMUAWUPOBAH-
Hbix 3aTpat (9), ycrosus (3) No mMakcumarnbHoMy ob6bemy
KpeaouWTHOM NWMHUK, U NPU 3TOM MO3BOMSET NOOAEPKUBaTbL
OCTaToK [Iofra Ha MakcUMarbHOM YpOBHE. AHaNorn4Ho To-
My, kak 3To Bbino caenaHo B [3] QokasbiBaeTcs, YTO ecnu
nnaH (4, 10) yooeneTtBopseT ycrnoBusim (2) n (11), To oH
onTMmareH (ONTUMarbHOCTb), a8 €CMN He YOOBMNETBOPSIET,
TO He CyLLEeCTBYeT AONYCTUMbIX NMAHOB paccMaTpuBaeMon
3agayn. Mpu aTom Bce cocTasnsioLime noboro agpyroro Ao-
nycTMMOro nnaHa Z' He NpeBOCXOASAT COOTBETCTBYHOLLIMX
COCTaBNSIOLLMX NNaHa Z (OOMUHUPOBaHME):

Z!<Z,t=0,.,n-1.

(10)

[ns He MycToTbl MHOXECTBa AOMNYCTUMBbIX MIaHOB B 3a-
Jaye ¢ 0006LLEHHBIMM YCTIOBUSMU (8) «KOHCONUAUPOBAH-
HbIX» 3aTpaT, TakuMm 06pa3oM, Heo6XOAYMO U [OCTaTO4YHO
BbINOSIHEHUS! HEPABEHCTBA:

-H<qg,+Z,-(1+g9")Z%. (12)

2. AHANN3 YCTONYUBOCTU NPOEKTA:
OBLLUAA CXEMA

B [4] Gbina npeanoxeHa obwas cxema uccrnegoBaHus
YCTOMYMBOCTM MHBECTULIMOHHOTO MPOEKTA OTHOCUTENBHO

BO3MOXHOTO M3MEHEHUS] CTOMMOCTU [E€HEr Ha pbiHKe, 3a-
JaHHbIX KpeauTHOW cTaBkoW ¢ . PaccmoTpum ogHonapa-

METPUYECKyt0 3afady makcumusaumm (6) ¢ orpaHuYeHus -
mu (2, 3, 4, 9, 11):

ONTUMU3ALINA BEIMUCNEHWA OBOBLLEHHOrO AUGOEPEHLIUWANA

*=f(g)=maxF(z,9). 12

zez(g)

30ecb Z(g ) — MHOXeCTBO AOMYCTUMBIX PeLLEeHUI 3aga4un.

3ameTtm, 4TO 3agava (12) npu 3agaHHOM g, npeg-
cTaBnser cobov 3agadvy NMMHENHOro MpPOrpaMMMpoBaHMUS
(M) cneumanbHoro BMaa, TMNa 3agayn OUCKPETHOrO On-
TUMarnbHOro ynpaBfeHus C WUHTerpanbHblM (PyHKUMOHa-
nom. Takum obpasom, 3agada (12) sensietcs napameTpu-
yeckon 3apgaden JIM cneumanbHOro Buaa, W TekyLlad
ctoumoctb f(g) npoekTa onpegeneHa Hamu B [5] Kak
YHKUMS MakcMMyma CO CBA3aHHbIMU MEepeMeHHbIMU C
y4eTOM AEeNCTBYIOLWEN Ha pblHKE CpegHein CTOMMOCTM 3a-
eMHbIX cpeacTB g% , BblAeneHHbIX AN uHaHCMpPOoBaHWS
aHarorMyHbIX NMPoeKkToB. B MOMEHT 3akmoueHns peanbHo-
ro JOroBopa O MPeAoCTaBfEHNM WHBECTOPY KPeaUTHOM
NIVHAM pbIHOYHAs CTOVMMOCTb 3aeMHbIX CPEeACTB MOXEeT
COCTaBUTb BEMUYUHY :

=g + 49,

roe Ag — Marnblid napameTp, NpeacTaBnsowmnii cobon

KOHCONMAMPOBaHHbIV NPOLIEHTHBINA PUCK.

HeobxoamMmo wnccnegoBaTh YCTOMYMBOCTb Makcumarib-
HOWM CTOMMOCTM OT 3afjaHHoro napametpa. Ecnu 6bl B TOY-
Ke a =g dyHkuma (12) 6eina 6bl guddepeHumnpyema,
TO MOCTaBMeHHas 3ajadva cBenacb Obl K HaXOXAEHWHO
anddepeHuman df(g)=f'(g)4g ot croumoctn (12). B

camom gene, Torga 6bino BEPHO Obl npeancrtasneHne:

Af(g)=1'(g)Ag +0(4g), (13)
rae senuunHa o(Ag) yAoBNETBOPSIET YCMOBUIO:
o(49) 4 49 0. (14)
Ag

M3 (14) cnepoBano Obl, YTO cnpaBennMBO NPUBMVKEH-
HOE paBEHCTBO:

Af(g)~1'(g)4g.
U npounssogHyto f'(g) MOXHO 6bino Obl MHTEPNPETUpO-

BaTb, Kak KoadduUMEHT anacTnyHocTn. Ero BenuynHa un
3HaK n onpegensanu 6bl, KaKkoe U3MEHeHNe CKOPPEKTUPO-
BaHHOW CTOMMOCTM NPOEKTa COOTBETCTBOBANO Obl Manomy
n3meHeHuto 6a3oBon cTaBku no kpegutam. Bot cratuue-
ckasi Mofernb Takoro uccrnegoBaHus. QuHamudeckasi, co-
CTOMT B TOM, YTO NapameTp a =g, NpeAcTaBnset cobon
dyHkuMo BpemeHn t=0,1,..,n, T.e. (N+1)- MepHbIN
BekTop. Hanpumep, B goroBope 0 KpeQuTHOWM fMHUK npe-
AYCMOTPEHO BO3MOXHOCTb €XerogHoro nameHeHus 6aso-
BOW CTaBKW MO KpeauTam, B Criydae U3MeHEeHUs1 COOTBeT-
CTBYIOLLMX CTaBOK, OENCTBYIOLUMX Ha pbiHKE. B aTom cny-
Yae, criegosano 6bl nocTpoutb anddepeHuman gyHKLuK
N NepemMeHHbIX:

df(g)=(f'(9).4g), (15)
roe
f'(g) — 3TO BEKTOp YaCTHbIX MPOU3BOAHbBIX fg't =of / 0g,
dyHKLMM MO mepemeHHbiM g, ,t =0,1,...,n, a (a,b) —

ckansipHoe Npou3BeAeHNe ABYX N - MEPHbIA BEKTOPOB a,b .
Toraa yacTHylo NpoussoaHylo f;  MOXHO 6blo Bbl MHTEp-

NpeTMpoBaTh, Kak KO3MMMULMEHT 3MacTUYHOCTM MO napa-
MeTpy a =g, . Y Bce ocTanbHoe octanock 6bl 6e3 nameHe-

HUA B npe,qnaraemoﬁ mMoaenun nccnenoBaHnA yCTOIZLIVIBOCTI/I.
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K coxanenunio, dyHkumss f(g) cBsis3aHHOro Makcumyma Torga HepaBeHCTBO (24) MOXHO 3anucaTb B Cheayto-
(12), Boobile roBops, He auddepeHumpyema [5]. Ho oHa  LLEM BUAE:
6ynet npu onpeneneHHbIx ycrnosusax AuddepeHLmpyemon —K0|Ag| <Df(g)< K1|Ag|. (26)

no nobomy HanpaeneHuto | B (n+1) - MEPHOM €BKNNOO-
_ BenununHbl (25) MOXHO WHTepnpeTMpoBaTb, Kak [ABa
BOM npocTpaHcTse E,,; . PaccMoTpum cHavana MoaenbHbI  oGo61eHHBIX KOAMULIMEHTA SMTACTUYHOCTU — BEPXHUII 1
npumep, koraa pyHKumMs f(g ), €CTb KOHEYHbIN MAakCUMyM OT  HWWKHWIA — MO BEKTOPHOMY napametpy a=g, HO yxe B
pvdbpepeHumpyembix dyHkumi f, (g),k =1,2,...,m, ¢ pac- ocnabneHHoMm cmbicne HepaBeHcTBa (26). OTu koaddu-
NAAIOLMMUCS MEpEeMEHHBIMM: LUMEHTbI UMEIOT ACHBIA reOMeTPUYECKM CMbiCn W Npea-
f(g)= max f.(9). (16) CTaBnsalT cobOW, COOTBETCTBEHHO, MUHUMYM U MaKCUMYyM
..... « HOPMbl FPaAVEHTOB (DYHKUMI, OOCTaBNAOWMX MpWU AaH-
HOM makcumym B (16). MNpu aToM 0606LeHHbIN and-
a notom BepHeMcs K obLiemy cryvato. Torga ee npoms- 9 y (16). Mpw 3 5 - Andp
BOfHas: depeHuman Df(g) npeacraBnsieT cobon, No cytn, Mak-

of /3l = i f(g +Al)-1(g) 17 CUMYM M3 HEKOTOpbIX O6bl4HbIX  AuddepeHLmanos
(9) A ' S df,(g) =<fk'(g ),Ag}. U Bce octanbHoe octaeTtcsa 6e3 u3-
no mo6omy HanpaeneHnio | B (N +1) - MepHOM eBknu- ~ MEHEHWI B NpeanaraeMoin Moaenu UccnenoBaHnsa ycTon-

YMBOCTMU.

AoBOM npoctparcTe E Mockonbky Ans anddepeHumpyeMbix dyHkumn f, (g).k =

onpepnensitca doopmynon [5]:

n+1l

of(g)/ ol = krgn%><fk (9 )’|>’ (18) =1,2,..,m, cnpaseanuea opmyna:
roe M(g) — MOAMHOXECTBO MHOXECTBA MHOEKCOB of (g)/al =(f/(g),1),k=12,..,m, (27)
M= {1,2,..., n}, B KOTOpbIX AOCTMraeTcs Makcumym B (16- To chopmyrie (23) MOXHO NpUAaTL BUL;
21). B [5] aT0 MHOXECTBO B BUAY BaXKHOCTU MMEET CreLu- of(g)/ 6l =max of (g)/aol. (28)
anbHoe o603Ha4eHme: keN(a)
M(g)=Argmaxf,(g). (29) B Takom Buge dopmyna (27) ponyckaeT obobLueHVe Ha
kem AndbdepeHumpyemble Mo HarnpasneHuno dyHkumn f, (g ),k =
Ans npousBoaHoit No HanpaeneHuo (17) umeer mecto  _ 4 2,..,m. Hanpumep, Toxe HexoTopbie (hyHKLMM MaK-

aHarnor cooTHowweHust (13) [5]: cumyma oT aAndpcpepeHumpyembix PYHKUNA. DTO M NOHAT-

Af(g) = f(g +1|)_f(g )= 1M+o(1), (20) HO, MOCKOMbKY TOrga MOXHO MNpeacTaBUTb WUTOTOBYHO
ol dyHkumo f(g) B dbopme eamHoro makcumyma tuna (16).

roe BenuunHa o(A) yaoBneTBOpsiET YCNOBUIO: [Hanee, cnegyeT OTMETUTb, YTO BCE CKa3aHHOe OCTaeTCcs

o(4) cnpaBegnvBbiM U AnNs YHKUUM MUHUMYMA, MOCKOSbKY

—0,2 - +0, (21) no6o MUHMMYM MOXHO NPeaCcTaBuUTb Kak MUHYC Makcu-

MyM OT (PyHKLMIA, B3ATbIX CO 3HAaKOM MUHYyC [4]. Mpn atom

PaBHomepHO 1o | € En+1,|l| =1. 3pecb |I|— HOpMa BEKTO-  OnepaTop B3ATMSA MakcuMyma B (27), eCTeCTBEHHO, 3aMme-

HAETCA Ha onepaTtop B3ATUA MUHUMYMa.

pal B E,. . Buacthocu npu | = Ag /|g| nony-um v (20): Takum 00pa3om, MccrnegoBaHue YCTOWYMBOCTU KpuTe-

of pvs CBOAWTCS K 3aaye NocTpoeHust 06oBLLEHHOro and-
t(g+41)-1(g) =|g| (g)+°(|Ag|)= tepeHumana.
- 4] <f (o). > +ol4g))= 22 3. MOCTPOEHUE OBOBLIEHHOMO
[ ONOOEPEHLMANA: OELLASI CXEMA
= l@Ma(z()(fk'(g ). Ag) + o(|Ag|). PEWUEHNA OOHOMNAPAMETPUYECKOU
OT0 No3BOMNseT HaM Ha3BaTb 0600LLEeHHBIM AnddepeH- 3AOAHH
Lmanom dyHKLUMM Makcumyma (16) BbipakeHue: MpeanonoXmuM, YTo MHOXECTBO AOMYCTUMbIX PeLLeHNit
Df(g) = max <fk'(g ),Ag). (23) Z(g) 3apgaun (6) He NycTo M OMTUMarnbHOE peLLeHne
Kenta) Z =2/(9)t=01,.,n-1, HaxoOUTCs U3 PEKYPPEHTHOro
B cuny HepasencTsa Kowu-ByHskosckoro ypaBHeHust (10). B cuny eOMHCTBEHHOCTU pelleHust pe-
| [(f/(9).49) |<[f!(9)|-|4g]. KYPPEeHTHOro ypaBHeHus (10), KOTopoe AMs BEKTOPHOMo
13 (23) cnenyet HEpaBEHCTBO: napameTpa g € E, npuHMMaet enn:
_m|n|fkkE(M§(Jg))|*|Ag|SDf(g)S Z _mm[st 1’ 1+q'1]’t=n’___’1’ (29)
(24) 1+g
< max|f, (g)| |Ag. _
keM(g) C KOHEYHbIM ycrnoBueMm (4):
BeeneM 0603HaueHMs: Z,=2;,
Ko =Ki(9)= k”;\'ﬂi(n)|fk'(g )| (25) sapaya (6) Tawke MMeeT eauHCTBEHHOe pelueHne Z,,t =
eM(g

, =0,1,.,n-1, v dyHkunsa makcumyma f(g) nonydaetcs
Ki=Ky(9)= @A%Jfk(g )|' 13 obuiero BbipaxeHus (6), NOACTAHOBKOW B HEro, mnosy-
YEHHOr0 ONTUManbHOro PeLUeHns:
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(i -90)Z.(9)
x*=f = et .
(@)=20 57
3ameTuM, 4To OyHKUUA Mog 3HAKOM MUHUMYMa B (29)
asnsercs amddeperHumpyemort no g,,t =0,1,...,n, n cne-

(30)

goBatenbHO No g GEn+1. OTI'IpaBJ'IﬂﬂCb OT IpaHNYHOIo

ycrnosusi (4), HETPYAHO OoKa3aTe METOAOM MaTemaTudye-
CKOWM MHAOYKUMKM no t =n,...,0, 4yTto pyHKunsa Z, =7 (g)

ABMAETCA MMHMMYMOM M3 n —t +1 dyHKuMKM, obnagato-
LLlen Takum Xe CBOMCTBOM. TO ecTb AuddpepeHLmpyeMbixX
no g €E,,, dyHKUuA.

Utak, Mbl  ybegunuce, 4TO  BCe  byHKUMM
Z, =7/(9)t=01,..,n, aBnsaiTca cnabo BOrHyTbIMKU MO
g € E, dyHkumamn. KoadduumeHT i —g’' B BblpaxeHUn
(30), npencTaBnsOWMIA NONOXUTENBHYO AnddepeHuLn-
pyemyto YHKLMIO, MOXHO MbICIIEHHO BHECTU MofA 3HaK
MWHUMYMa, ecnn 6bl Mbl nogctasunu B (30) BblpaxeHue
ana Z, =Z.(9g), Norny4YeHHoe COrnacHo nocrnegHemy yT-

BepxaeHuto. Torga kputepuii (30) ctan 6bl cymmon cnabo
BOTHYTbIX (PYHKUMIA f (g) KOHEYHbIX MUHMMYMOB W Crie-

[oBaTenbHO cam siBNsieTcs crnabo BOrHyThbIM. TeM caMbiM
ycTaHoBneHa cnabas BorHyTocTb kputepus (30), koTopo-
My Bcerga MoXxHo npugatb dopmy [7]:
e
x*=f(g)=% min f(9),

1
t=0k=1,...,n—t+

(1)

roe Bce dpyHKUMM:
fi(g)keK ={1,...,n-t+1}t=0.1,..,n,

ABNATCA AUDdEPEHLIMPYEMBIMA B MOMNOXMUTENBHOM Op-

TaHTe E;,, npoctpaHctsa E ,, . MoxHO 6bino 6bl Bbinucats

MX B SIBHOM BWAe, HO Ansl Hac BaXKHee MokasaTb B JaHHOM
cny4ae, Kak ctpoutcs 0600LLeHHbIM avdhdbepeHLmarn.

B cootBetctBUMM C chopmynamu (43, 44) B [2], KOTOpbIE
OCTaloTCA C COOTBETCTBYHLLUMMU U3MEHEHVAMU CrpaBes-
NMBbIMK 1 Anst cnabo BOrHyTbiX OYHKUMIA, kBasvaudde-
peHuman dyHkuun (31) 6yoer MmeTb BUA:

n-1
Df(g) =X min (Vf(9).49),

t=0kek t(g)

(32)

roe
K'(g)=Argminf(g),
kEK1
Ons nocTtpoeHHoro 0606weHHoro  auddepeHumnana
cnabo BorHyTon yHkummn f(g) UMEeT MeCcTo HEPaBEHCT-
BO (26-31):
—K,|4g| < Df (g) <K, |4g|.
BenununHbl 0606LLeHHbIX KO3MULMEHTOB 3MacTU4HO-

CTVW — BEPXHWIA U HWKHUA — MO BEKTOPHOMY NapameTpy
a=g, HO yxXe B ocrnabneHHOM CMbiClie HepaBeHCTBa

(26), MoxxHO noacumTaTth Mo dopmynam [2]:
n-1
Ko(9)= X max Vi (9),
(9)

t=0k eK

(33)

K,(g)="3 min (34)

. t
in [Vf/(9).
t=Okek!(g)

Kak B/OMM, OHM 1 B 3TOM Crny4ae He COBMajaloT, YTo
o6o6LaeT n3BecTHbIN achdekT NS ogHonapameTpuye-
CKOW 3afayun, OTMEYEHHbIN B nuTepaType, MMEKLMA Me-

CTO B CuUIly BO3MOXHOro HecosnageHusa neBou n npa|30|7|

ONTUMU3ALINA BEIMUCNEHWA OBOBLLEHHOrO AUGOEPEHLIUWANA

npoun3BoAHOM MO HanpasneHuio Ans He AunddepeHun-
pyembIX (PyHKLMIN 0OHOW NepeMEHHOMN.

4. NMOCTPOEHUE OBOBLUEHHOIO
AN DEPEHLIMANA: YPABHEHUA O11A
OYHKUUUN i (g) W UXTPAOUEHTOB

B npegbigyllem nyHkTe chakTuyecku Obino ycTaHoBre-
HO, YTO:

Z = min(ﬂ(g ), k=1,..,n-t +1j,t =n,...0, (35

rme Boe dyHkLm Tr(g),k eK' ={,.n-t+1}t=0.1,..n,
ABnsoTCS A dEPEeHUMPYEMBIMA B MOMOXUTENBHOM Op-
TaHTe E},, npoctpaHctBa E,,, . ®yHkumm f(g) B (31-

n+l
36) cBsi3aHbl ¢ PYHKUMUAMN f_L(g) COOTHOLLIEHNEM
fi(9)=(i-g)f(9):

Mostomy ans nonydenus dyHkuuin f(g) [ocTtatoyHo

(36)

YMETb CTPOUTb (OYHKLMM Ti(Q), BEPHEE MX rpaavieHTbl

VfL(g), nockonbky B obwen dopmyne (32) ana 0606-
WweHHoro anddepeHumana yHKLUM CBSI3aHHOTO MaKCu-
MyMa B ofHOMapameTpuyeckon 3ajave onTUMM3aunm UH-
BECTULIMOHHbBIX NPOEKTOB OUIypUPYIOT TOMBKO MPpafUeHTbI

Vvii(g) dyHkumiif. (g) . MNMoaTomy BbiBeaem cHavana pe-

KypPEHTHble ypaBHeHus Anst (pyHKUMi T«(g), a 3aTem
AnddepeHLMpyst UX NOSyYUM PEKYPPEHTHbIE YpaBHEHUS

B Bapvauusix Anst ux rpaaueHTos Vf_L(g ).
Mopctaenss BelpaxkeHue (35) Ans Z, nmocnepoBaTenb-

HO B KOHEYHOEe ycrioBue (4) U pekyppeHTHOe ypaBHeHWe
(29), nonyuum

fi(g)=2¢, 37)
fi(g)+a, |_

Zl_l=min SI—l’ 1+g'
t

k=1,..,n—t+1

(38)

= min  f(9)

k=1,..,(n-t+1)+1

3T0 ypaBHeHWe GyOeT BbIMNOMHATLCS, ECNU MONOXUTb,
HanpuMep:

—t-1

f(@)+a, \ _,
fi = '

1+g9/
k=(n-t+1)+1,

.,n—t+1,t _

n,..l. (39)

S

t-17
Mony4eHHoOe TakMm 0Bpa3oM peKkyppeHTHOE ypaBHeHWE
NO3BONSIET HAWTWN NOCNenoBaTENLHO, MO KpaHen mepe, B
. Tt
yncnax, 3HaveHus Bcex yHkumi fi(g) npu 3agaHHOM
g € E;, oTnpaBnssck oT KOHEYHOro ycrnosus (37).

Bepsa ot obeux 4vacten (36) rpagueHThbl, KOTopble Ans
onpegeneHHocT Bydem cyuTaTb BEKTOp- cTonbuamu, u
BOCMOSb30BaBLUMCL POpMYo NPoU3BoAHas npousBese-
HUYS1, MONYYUM

Vfi(g) =-e (L-c)f(g)+(i —g/)Vf(Q).

3pecb e, — BekTop-cTon6el npocTpaHcTea E,,, Y ko-

(40)

TOpPOro BCe KOOpAUHATbl paBHbl HYIO, KpoMe t -, KOTO-
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paa paBHa eguHULE. HanomHum, 4Tto C 3gecb npencras-

—t
nsietT cobow AeNCTBYIOLLYIO CTaBKy Hamnora Ha npubbinb. e M k=1,..n-t+ 1,t _ 1
Beps ot 06eunx yacten (39) rpagMeHTbl U BOCMOMb30- k= 1+g =Nl
BaBLWNCb HOPMYNOWN NPomn3BoaHas Npou3BeaeHust, nony- S k=(n-t+1)+1,
Ynm:
( —t cnepyer, 4To:
_er(l_c)mJ, K (g)cK'(g)ufn-(t-1)+1}t=n,.1.  (46)
(1+90) -
- 1 - Takum obpasom, Ans noctpoeHuss MHoxecTBa K'™(g)
Vi =4+ Tt -Vi(g), t=n,..1. (41) Ha t -M ware, t =n,...,.1, 4OCTAaTOYHO NPOBEPUTL TOSIBKO
O TOYKM MHOXECTBA B NpaBoW YacTu BkrtoveHus (46). Coort-
k=1..n-t+1, BETCTBEHHO, (39) MOXHO 3aMEHUTb Ha pPEKYpPpPEHTHoe
6,k —(n—t+1)+1, ypaBHeHVe, npegnonarawliee COKpaleHHbI nepebop

TOYeK Ha t -M Lware:

3peck 0 — BEKTOp- cTonGeL, npocTpaHcTBa E f_L(g) +q
p— t t
TOPOro BCe KOOPAVHATLI PaBHbI HYIHO. fL_l = 1+g9/ keKi(g )’t =n,....1, 47)
KoHeuHoe ycroBue Ansi peKyppeHTHOro ypaBHeHus (41) !
nonyyaetcsi u3 (37) S k=(n-t+1)+1,

y KO-

n+1l

t-17

Vf_:(g ) =0. (42) B uvactHocTu, ecnn mHoxectBa K'(g) cocTosT u3 oa-

HOW TOYKM, TO Ha Kaxgom ware B (39) ocTtaeTca paccmoT-
peTb NULLb NO ABE TOYKM.

MonyyeHHoe TakMM 0Opa3oM «MPOPEXEHHOE» pPeEKyp-
peHTHoe ypaBHeHue (47) nosBonsieT HaWTu mnocrefosa-
TENbHO, MO KpalHelh Mepe, B 4yucrnax, 3HayeHus Bcex

Ecnm g — ckansipHblii napameTp, T.e. BCe ¢, =g, TO

ypaBHeHus1 (40-42) ocTaHyTCs CMpaBeafMBbIMK, €Cri B
HUX rpafMeHTbl 3aMEHWUTb Ha NPOU3BOAHYIO MO d .

5. ONTUMU3ALINA KOJIMYECTBA
TOYEK NPU BbIYUCIIEHUA
OBOBLEHHOIO AU®®EPEHLINATIA

yHKLMIA FL(g),k eK'(g) npu 3agaHHom g eE!, oT-
npaenssicb OT KOHeYHoro ycnosus (37):

fi(g)=2,
B nyHkTe 3 ObIN0 YCTAHOBMEHO, YTO:
. n-1 Beps oT obeux vactenn (47) rpagueHTbl U BOCMOMb30-
X =f(g)=1§0f1(g), (43) BaBLLMCb POPMYIION MPOU3BOAHAS MPOW3BEOEHWS, MOMy-
YUM aHarnorM4yHO «NPOPEXEHHOE» ypaBHeHue (41):
f(g)= min f.(9) (44) ( -t
k=1,..,n—t+1 _e(l_c)fk(g)+ql
roe dyHkuum fi(g) B (44) cBsiaHbl C PyHKUMAMM ' (1+9!)
— —t— 1 —_
fi(g) B (35): Vi =1+ e Vi(g).k eK'(g),t =n,...1. (48)
t

. —t
Z, =m|n(fk(g),k —1,...,n—t+1j,t =n,...0, 6,k S (n—t+1)+1,

COOTHOLLEHMEM (36):

fi(g)=(i —g{)ﬁ(g). KoHe4yHbIM ycroBrvem Ans peKyppeHTHOro ypaBHEHUS

(48) ocTaetcs paBeHCTBO (42):
Mo aHanorMm ¢ MHOXECTBOM:

K'(g)=Argminf(g), vfi(g)=0.

t
ket Ona cesasu rpagmeHToB dyHKuMn f.(g) ¢ dyHKLMUSMY
paccMOTPMM MHOXECTBO

Rl(g )= Arg minf_L(g ). fk(g) B dopmyne ans obobeHHoro rpagueHTa (32):

n-1
Df(g) =X min (Vf,(9).4g).
MockonbKy BeMUUMHLI i —g/ >0 MO YCMOBUIO MONOXM- 1=OkeK(9)
TenbHOro neeepeaa, To 13 cpasHeHus (35) u (44) BuaHo, Ocraertcsa ycnosue (40):
. —t . , —t
41O 3'I;I/I MHO)lie1CTBa coBnagaroT: Vi (g)=—e, (1-c)f(g)+(i —g')Vfk(g),
K'(g)=K (g)t=n,..0. (45) KOTOpPOE MCMoNb3yeTcst TOMbKo Npy k € K'(g) Ha kaxaom
Hanee, n3 ypaBHeHus (38) LLare 1 B 9TOM CMbICIIE TOXE SBMSAETCS «MPOPEXEHHBIMY.
FI
. + Y
7= mln[Sl_l,k min %gq - 6. YUCNOBOW NPUMEP
=1,..,n—-t+1
' PaccmoTpum npumep pacyeta KoapduUMeHToB ana-
_ f_L(g) CTUYHOCTM 13 [1] gna cnydvasi ckansipHoro napamerpa g
K=l (n-t+1)41 No COKpaLLeHHON, «MPOPEXEHHON» cxeme, NpeanoXeHHOM

B NpeablayliemM nyHkTe. McxodHble AaHHble NpeacTaBne-

B CUNy MOHOTOHHOCTU MO T« (g) hyHKUMU MOA 3HAKOM Hbl B CriedytoLLeit Ta6n. 1.

BTOPOro MUHMMyMa OTcloAa ¢ yuyetom (39):
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Ta6bnuua 1
UCXOAOHbIE OAHHbIE
MapameTp [ i n
3HayeHne 0,2 0,4 3
Mapametp Ag So g1
3HayeHne 0,01 62,13 50
MapameTp g S 92
3HayeHne 0,375 40 20
MapameTp Z] Sz g3
3Ha4eHne 0 20 30

Pacuet doyHkumu f (g) no cpopmynam (45, 42, 44)
npeactaBneH B Tabn. 2. 3gecb Anst NpocToTbl 0603Haue-

Ho F(9)=F,(9), f(9)="..(9)-

t 3 2 1 0
F*2.0(9) - - - -18,39
F*40(9) - - - 0

K(9) - - - 24
13(9) 0 - - -
f*z 2(9) - -16,00 - -
K(9) - 2 - -
f*z 1(9) - - -26,45 -
K*(9) - - 2 -
f*z o(g) - - - -51,54
10(9) - - - -49,70
K(9) - - - 24
ie(9), -51,54;
K eK'(g) - -16,00 -26,45 (_49’70)

Pacuer koaddpuumentos anactudHoctn K (g),K,(g)

no dopmynam (38, 39) npeacrasneH B Tabn. 4. 3geck Ans

Tabnuua 2  npocToTbl 0603HaYEHO:
PACYET OYHKLIM f:(g) o(9)/0g =+ (), mod ™ (g)=] 7, (9)].
MO ®OPMYINAM (41, 42, 44) Tabnuua 4

t 3 2 1 0 t(Q) PACYET KO3®®ULIMEHTOB 3NTACTUYHOCTHU
Fe@ |0 : : : : Ko(9).K,(g) MO ®OPMYIIAM (38, 39)
F12(9) 23,08 - - - 5 =
F22(9) - 20,00 - - - t 2 1 0 m9 k) A gr-
K’(q) " > " " " m=0,1 0 A Kifg) A g
F11(9) - - 33,14 - - @), | i (-51,54; i i i
F2.(0) - - 30,77 - - keKi(g) | 16:00[-26:451 197
Fs1(9) - - 40,00 - - mod (51,54; . . .
Kl(g) B B 2 - - f,(Q) 16,00 | 26,45 49,70)
F10(9) - - - 63,95 - Max mod
Fro(g) - " " 62.13 . £.(9) 16,00 | 26,45 | 51,54 94,00 0,94 10,35
F30(0) u - - 69,23 - Minmod | 15 00 | 26,45 | 49,70 | 92,16 0,92 | 12,21
Fao(@) - - 62,13 - *4(9)
K°(g) - - 2,4 - B nocnegHmx Tpex ctonbuax Tabn. 4 BbMUCIEHbI COOTBET-
f13(9) - - - - CTBEHHO ko3hdmUMeHTbl  anacTuiHoc K, (g) = 94,00;
f 2,31 - - - :
flzgg; 500 - - - K,(g)=9216, npupaweHua K,(g)Aag=0,94; K, (g)4g =
K*(9) 2 - - - =0,92 npu Ag =0,01=1% B NeBOW 1 NPABON YacTu He-
f11(9) - 331 - - paBeHcTBa (31), M BbITEKAIOLWMIA U3 HETO aManasoH BO3-
1]:218; i'gg MOXHbIX 3HaueHut [f(g)-K,(g)4g,f(g)+K,(g)4g]
}i’f(g) " '2 ~ ~ dyHKUMN f(g + Ag) C TOYHOCTLIO OO ManblX Mopsiaka
f10(Q) - - 6,40 - 0(4g).
f20(9) - - 6,21 -
f30(9) - - 6,92 - 3AKINKOYEHUE
fa0(9) - - 6,21 - B 3aknioyeHWe OTMETUM, YTO B HacTosiLeil paBoTe KOHCTPYykK-
K'(9) - - 24 - umsa obobleHHoro AnddepeHunana QyHKUMM CBA3AHHOTO Mak-
fi(9) 2,00 3,08 6,21 11,29 cMuMyma B OfHOMapaMeTpuyeckol 3agaye OnTUMU3aUMK MHBE-

PacueT doyHkumu o6f. (g)/6g no dpopmynam (45)-(47)
npeactaeneH B Tabn. 3. 34ecb Anst NpocToTbl 0603Haue-

Ho of «(g)/ 8y =F*,, (9), o/ (9)/dg = *, (9).

Tabnuua 3
PACYET ®YHKLUMUM of'(g)/ og
MO ®OPMYIJIAM (45-47)

t 3 2 1 0
F*13(9) 0 - - -
F*1.(9) - -14,20 - -
F *2.(9) - 0 - -

K*(9) - 2 - -
F*,1(g) - - -18,93 -
F*31(9) - - 0 -

K'(9) - - 2 -

CTULIMOHHOTO MpOoeKkTa [oBedeHa OO0 anropuTMOB, B KOTOPbIX
npeaBapuTENbHO OTCESIHbI 3aBEAOMO NULLIHME TOYKW. DTO AenaeT
NpeanoXeHHYI0 METOAMKY aHanuM3a PUCKOB MPaKTUYECKU 3Hauu-
MOI M ONTUMarbHOW B CMbICIIE CIOXKHOCTU BbIMUCIEHWI Y MOXET
6bITb NONE3HO NPaKTUKYIOLLMM OLIEHLLMKaM U GaHKOBCKMM aHaru-
TUKaM, CreunanuavpyoLnUXCs Ha OLEeHKe mpeanaraeMbix GaHky
MHBECTULMOHHBIX MPOEKTOB.

bensikoe AnekcaHOp Bukmoposuy

lNepesosuyukoe AnekcaHop 'eHHadbesuY
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KniouyeBble cnoBa

OueHKa WMHBECTULMOHHBIX MPOEKTOB; CTOMMOCTb COBCTBEHHOrO
KanuTana; onTuMusauusi (PUHaHCUPOBaHWS MPOEKTa; CTOMMOCTb
[OeHer; aHanu3 puckos; 0600 eHHbIM auddepeHuman cTouMocTu
COBCTBEHHOrO KanuTtana kak yHKLUM PUCKOB; CIIOXHOCTb BbIYMC-
neHnn o6o6LLeHHoro anddepeHumana; onTumMm3anms CrnoxXHOCTU.

PELEH3UA

PaccmaTtpuBaeTcsi 3agava onTUMm3aumMn UHaHCUPOBAHUSI UHBECTULIM-
OHHOro npoekTa B )OpMe KpeaWTHOW NuHMKM. N3BECTHO, Y4TO CTOMMOCTb
CcoBCTBEHHOrO KanuTana npoekra B obwem crnyyae siBnsetcs He audde-
peHumpyemon (yHKLMER KOHCONMMAMPOBAHHOIO PUCKA, BbIPaXXEHHOro B
BO3MOXHOM WM3MEHEHWN PbIHOYHOWM KPEAWTHOW CTaBKM MO CpaBHEHMIO C
OencTByloL e nNo gorosopy 06 OTKPbITUM KpeaMTHOW nMuHuu. Bbino noka-
3aHO, YTO, TeM He MeHee, ykasaHHas yHKuus sBnsetca amddepeHum-
pyemoy no HanpaBneHusM, 1 npeanoxeH cnocob ux pacyeta. MNonyyex-
Hble NMPOU3BOAHbIE WHTEPNPETUPOBANMCh aBTOPaMU Kak KOathULMEHTbI
9MacTUYHOCTU B NPEANIOKEHHON MeToAuke aHanmaa puckoB. M3 HUX, kak
ObINO NOKa3aHoO UMK paHee, Takke MOXHO CKOHCTPyMpoBaTb 0606LLEHHbIN
anddepeHuman B cuny paBHOMEPHOW CXOAMMOCTU HOPMMPOBAHHOIO OC-
TaTka. Tonbko OH BYAET yXe He NMUHENHON dyHKUMEN NpupaLleHns, a Ky-
COYHO-TIMHEVHOW U BbINyknoW. Ecnv napameTp oAWH, TO 3TO MOMHOCTbLIO
pewaeT 3agady noctpoeHus obobuieHHoro anddepeHumnana. Ecnn xe
napameTp SiIBNSIeTCS BEKTOPHOW BENUYMHON, TO 3TO ropasfo 6onee crnox-
Hasi 3ajaya, U OHa u3yyanacb aBTopamu B npeapblayluein paboTe, B KOTO-
poii 6bina BbisiBNeHa obLlas cTpykTypa obobleHHoro avddepeHumana B
ofHonapameTpuUyeckon 3agave OnTUMU3ALMKM UHBECTULIMOHHOMO MpoeKTa.
Ha aTon ocHoBe B npeabiayLlen pabote aBTOpoOB Ha 3Ty Temy Bbinu nony-
YeHbl PeKyppeHTHbIe ypaBHEHUs!, MO3BOSSIOLLME B SIBHOM BUAE MOCTPOUTbL
0606LLeHHbIN anddepeHumnan cornacHo obLen meToguke.

OpHako 3Ta KOHCTPYKLMSi Okasanacb [OBOSIbHO FPOMO3AKON U B Ha-
cTosiLLeit paboTe aBTOPbl ONTUMU3NPYIOT €€ B CMbICIE COKpaLLeHNs Ynucna
nepebupaembix Toyek. TakoBa CyTb Hallen HOBOW paboTbl, KOTOpas MOXeT
cTaTb nonesHon 6aHKOBCKMM aHanuTUkaMm, a Takke CNnyXvWTb OCHOBOW Ans
AanbHenwnx TeopeTuyecknx nccrnefoBaHuii B obnacti aHanuaa puckoB.

Bce 310 onpeaensieT akTyanbHOCTb, HAaYYHYIO HOBU3HY U NPaKTUYECKY0
3HAYMMOCTb MONYYEHHbIX pe3ynbTaToB. Bce pesynbTaThl CTporo gokasa-
Hbl. CuuTato, yto ctatba A.B.Benskosa, A.l.INepeBo3ynkoBa MoXeT ObiTb
onybnukoBaHa B XypHane «Ayaut n hMHaHCOBbIA aHanma».

E.A. ®upcosa, 0.3.H, npogheccop, OekaH chaKyrnbmema 3KOHOMUKU U
MeHedXxmeHma, rnpopekmop o Hay4yHoli pabome Teepcko2o uHcmumyma
3Ko102UU U MEHEAXMEHMa

AYOWUT U DUHAHCOBbIN AHANU3 12012

8.1. ABOUT THE OPTIMIZATION
OF CALCULATION OF
INTEGRATED DIFFERENTIAL IN
ONE-PARAMETER TASK OF
INVESTMENT PROJECT
OPTIMIZATION

A.V. Belaykov, Candidate of Science, the Chief Systems
Expert of Plc “Prime Group” Branch in Tver;
A.G. Perevozchikov, Doctor of Economics, of the
Economics Department of Tver Institute of Ecology and
Law

The task of optimization of investment project financing
in the form of credit line is regarded. In common case the
cost of equity capital project is not a differentiated function
of consolidated risk expressed in a possible change of the
market credit rate. Earlier the authors proved that never-
theless, the given function is not differentiated by direc-
tions, and the common structure of its integrated differen-
tial was found. In the authors’ previous work on this base
the recurrent equations were calculated which apparently
enabled to build up the integrated differential according to
the general methods. However, this construction appeared
to be rather complicated and in this work it is optimized to
decrease the number of sorted points.
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