[MTPMJIOXKEHUA

HDI/IHO)KCHI/IC A. Onmumanvuas noiumuxa npu noJjiHblX pblHKAX.

PaccmoTpuMm craTtmueckyro 3amauy MUHUMU3auuu notepsb (1), (4),

(3). JlarpamxuaH Jyist TOM 3a/1a4u:
T T T
L= 3 Bl 2B 3 B = 3, by e, =)
=1 =1 t=1

rae A - IBOMCTBEHHAs OlEHKa OI0KETHOrO orpaHnycHus (4).

Ycnosug IIEPBOIo MmopsAaKa I ITOU 3a1a4Yu UMCHOT BU.
my = ﬁ,

mt=1,...,T.

Ortcrona cienyer, 4To

[Moacrasnsas m”' B OlomkeTHOE orpanudeHue (4), M mpearosaras,
YTO OrpaHMYEHHE Ha TEPMUHAIBHBIN 0T (3) HE SBIAETCS CBA3LIBAIOLIUM,

noyyaeM pemrenue 3aaauau (1), (3), (4):

opt_o
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Ecium ke orpaHuuyeHHe Ha TEpMHUHAIBHBIA jgoar (3)  sBisieTcs

t

CBA3BIBAIONIUM, TO eCThb by = b*, T0o moacraHoBka m”' B OHOIKETHOE

orpannuenue (4) naer

moptiﬂt =E0i ﬂldt_ﬂTb*,
500041

T
m” = EOZ ﬂtdt—ﬁTb *’

t=1

Takum oOpazom, orpanudeHue (3), SIBIASETCS CBA3BIBAIOIIMM, TOTJa U

TONBKO TOT/a, Korna m™' > 0, a onTUManbHbIi CEHbOPAXK PaBEH

m® = max[ 0,d° — u,b*].

[Ipunoxenue B. OnmumanbHas NOAUMUKA npu HenoiHblX pblHKAX.

JokaxkeM mpaBWIBHOCTh BbIpaxkeHus (11) nnga ontumanbHOU
MOJIMTUKY TIPU HETIOJIHBIX PhIHKAX.

Brauane mokaxxeM, 4To

mt = Etmt+1 = Etmt+2: cee — Etm"[. (Al)

[Toacrassist m, u3 OrOMKETHBIX orpaHudeHuit (2) B ueneByto Gpyukmuio (1),

IMoJIy4acM BBIPAKCHHC
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T
EOZ ﬂt((Rz / Gt)btfl + dt - bt)Z'
t=1
B MoMeHT t oku1aeMble TUCKOHTHPOBAHHBIE TOTEPU COCTABIISIOT
S k 1 2
Etz ,B (,B— bt+k—1 + dt+k - bt+k) .
k=0
Huddepennpys no b, monyyaem ycaoBUe NEPBOTO MOPsIIKa
m, = Em,.;.

WUtepupys 1aHHOE YCIOBUE HA IEPUOJIBI t,..., T, momydyaem (Al).

Tenepp HalaeM ONTHMAaJIbLHOE IIPABUJIO B SIBHOM BuUjIe. Mcnoib3ys
cootHomeHus: (Al), pemum 3amauy ympaBiaeHus noirom (1)—(3) mo
NPUHUUITY AUHAMUAYECKOrO0 MPOTrpaMMHUPOBAHUSA, TO €CTh C IOMOILbIO
oOpaTHOl pekypcuu. BHavane paccMOTpUM perieHre o GuHAHCUPOBAHUU
nedunura B TepMUHANBHBIN niepuoa T. Ecnu TepMuHanbHOE orpaHuYeHUE
(3) B 9TOM nepuosie He ABJseTCs CBA3bIBaloIMM, To m ' = 0. Ecnu nanHoe

orpaHMYeHHe — CBs3bIBaolIee, To by = b*, u
opt __ -1 ¥k
m =d, + b, —b*,

Takum o0pa3zom, [ TEPMUHAIBHOLO TEPUOJIa HMEEM MPABUIIO

ONTUMAJIbHOM MOJIUTUKHU:
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m? =max,d, + b, , —b*].

[Tpu 3TOM pexkuM UHQPIALUOHHOTO (PMHAHCUPOBAHUS PEATU3YETCS, €CIH
1
dr + [ b, < b*.

Paccmotpum Teneps nepuoa T-1. Ecnu TepMuHanbHOE OrpaHUYECHUE

(3) B aTOM TI€pHO/i€ HE ABISAETCS CBA3BIBAIOIINM, TO
opt _ opt _
mr; " =Epme™ =0.

B IIPOTUBHOM CJIydac€ OXHAACMOC 3HAUCHHC TCPMUHAJIILHOIO J0Jira

aBHsieTCs b*, a CEeHbOPAXK PACCUUTHIBAETCS Ha OCHOBE cooTHOIIeHu (A 1):
9
_ opt __ je —1 L%
m,_, =E,_ m" =d; +IB v —b (A2)

B npaByro 4acTh JAaHHOTO BBIPXKEHUS BXOJWUT BeJMYMHA b7; — JIONT Ha
koHern niepuona 7-1. OHa, B CBOIO ouepeilb, BBIYUCISETCS U3 OIOHPKETHOTO

OrpaHUYEHHs JaHHOIO MEPUOJA KaK
-1
by, =d;  + IB by —my_, (A3)

[Moacrassist br.; u3 (A3) B (A2), momydaem

m =+ ) (E,dp +p7d, + B7b, —b¥) =
I+ B) " (BE . dy +dyy + B0y, = fb¥) =
-1 +/UT—1,0:B_1bT—2 — Uy bF. 58



Takum 00pa3oM, MojaydyaeM BBIPAKEHUE JJI ONTHUMAIBHOIO CEHbOPaXKa B

nepuoae 7-1:

m;ﬁ =max{),d;_, +:u'r—1,018_ le—z _luT—l,lb* I (A4)

Tenepb Mmokaxem, 4TO e€ciau cooTHolIeHue (A4) BBIIOIHEHO IS

HEKOTOPOI0 MEPUO/A £, TO OHO BBIMIOJIHEHO AJis epuoaa ¢-1. Urak, mycTth

mIOpt = maX[O’ dte +1ut,0ﬁ_lbt—l _lut,T—tb*]s (AS)

PaccmoTtpum nepuon #-1. Eciu TepmuHanbHOe orpanuueHue (3) B 3TOM

Mepruoac HC ABJLACTCA CBA3bIBAIOIIUM, TO
opt __ opt __ —
mt_j _Et_jmt T e _0.

B IIPOTUBHOM CJIy4dac€ OXHWIAACMOC 3HAYCHUC TCPMHHAJIBHOIO a0JIra

paBusieTcsa b*. Ucnionwiys (Al), umeem:

m.,=E_ m"=E_d; +,Ll,,0,3 lbt—l —H, 1. b (A6)

Honr Ha konen mnepuona t-1, b,;, BbIUHCHAETCS W3 OOKETHOTO

OIrpaHUYCHUS JaHHOI'O IIEPpUOoaa KaK
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bt—l = dt—l +ﬂ_lbt—2 -—m,_.

[Moacrasmsis b,.; u3 (A7) B (A6), momydaem

(A7)

m_ =E_d + /ut,oﬂ_l d,_ + :B_lbr—z —m,_,) _,ut,T—tb *.

[IpeoOpa3ys 3TO COOTHOIICHUE, UMEEM

(I+24,,8m =E_d; +1,,d_ +1,,8°b_, — 14, b*.

ITockosbKy
T—t
_ T k
ﬂz T IB / IB s
k=0
MTOJTyYaeM:
T—t+1

ﬂT_t b .

Zﬁk T—t i -1
k=0 m IBd dt—l IB bz—z

= o =E o tJ: T . T =
i=0
BB OB BY BB > B
=0 k=0 k=0 k=0 k=0
NIn
T— i+1 -1 T—t+1
\ ﬁl dt+i dt—l + ﬁ bz—z _ ﬂ " b* =

m,, = Et—l T—1+1 T—1+1 T—1+1

i=0 Z ﬁk

e -1
dt—l + /uz—l,oﬁ bz—z - lut—l,T—tHb *.
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Taxum oOpa3om, perienue Juist nepuosa /-1 uMeeT clieayromui BUI:

opt __ e -1 *
m/r =max[ 0,d, + /ut—l,Oﬂ b,_, - ﬂt—l,T—t+1b 1,

yTo nokasbiBaet (11) msa ¢t =1,...,T.
[loacraBmsist (11) B OromkeTHoe orpaHuueHue (2), mMoxydaem

BBIPAXEHUSI IS ONTUMAaJIbHBIX 3auMcTBOBaHuM (13), (14).

[IpunoxeHue C. Ilpasuna _noaumuxu 011 60abUl020 BPEMEHHO20

2O0pU30HmMa

Hokaxxem Boipakenus (6'),(7) u (117),(12") mns onTUMaIbHOM
MOJIMTUKY TIPU OOJIBIIIOM TOPU30HTE IUIAHUpPOBaHUS. J{JIg ciiydast MOJTHBIX
pbIHKOB U3 (6), (8)-(9) nmosyyaem BeIMUYMHY CEHbOpPaka M 3aMMCTBOBAHU

npu 1’ — oo:

m® =max[ 0,d° -y b*] =~ max[ 0,d °],

A =d —m, +rb,_, ~d, —maxPD,d]+7b,_,.

AHAaNOTUYHO, IJIs CTy4asi HEMOJIHBIX PHIHKOB moirydaeM u3 (11):
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m? =max[0,d; +u,,f7'b_, — i, ;_b*]=
maX[Oa dte + (1 - ﬁ)ﬁ_lbt—l - (1 - ﬁ)ﬂT_tb*] = maX[Oa dte + rbz—l ]a

rae d — cpeaHuii 1eUIT, 0XKUIAEMbIi Ha TEPHO (Z,00).

Ortcrona u u3 (13) cnenyet, 4To

Ab” =d, —max[0,d’ +rb, 1+ 1b,_,.

Ilpuinoxenue D. Onmumanvnas noaumuxa ¢ Y4emom KOppeiauuu

npouenma u oehuuuma

Paccmorpum pemenne B nepuone T-1. Ecmm  tepMuHanbHOE

OT'PaHUYCHUC (3) B 3TOM IICPpHUOAC HC ABJIACTCA CBA3BIBAIOIINM, TO
opt __ opt _
mr; - = ET_II’I’IT =0.
Ecmu TCPMUHAJIIBHOC OrpaHUYCHUC CBA3BIBAIOOICC, TO OXHNIACMOC

3HAUCHHE TEPMUHAJIBHOTO JIOdTra paBHsETCA b*, a  CceHbopax

pacCUMTHIBaeTCS Ha OCHOBE cooTHomeHus (17):

m,_ =E,_ my +cov, (0;,d,)=
di+B7'b,  —b*+0, (A8)
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Benmvuuna br; — ngonr Ha KoHen mnepuoda 7-1 BBIUMCISICTCS U3

6}OI[)I(€THOF O OTpaHHUYCHUA JAHHOT'O IICpUOaa KaK

by, =d;  + Hzﬂ_lbr—z — Mg (A9)

[Toncrainss br; u3z (A9) B (A8), mosryyaem

m;[itl = (1 + ﬁ_l)_l [ET—ldT + ﬁ_ldT—l + etﬂ_sz—Z - b * +O—T—1] =
(1 + IB)_1 [IBET—ldT + dT—l + etlg_le—Z - ﬂb * +ﬂo-T—l ] =
d;—l + ﬂT—I,OeT—Iﬁ_]bT—Z - l[lT—I,Ib * +?9T—1,00-T—I :

Takum oOpazomM, mnojgydaeM oOHIee BbIpAXEHUE ISl ONTHUMAIbHOTO

ceHbopaxa B nepuoje 7-1:
m;ﬁ =max{,d;_, +IUT—1,06T—1 s 1br—2 _IUT—I,lb *+19T—1,OO-T—1 1. (A10)

Oto BeIpaxkenue yaonersopsier (18) mpu ¢ = 7-1.
Tenepp mnokaxkeMm, 4yto eciau (18) BBINOTHEHO IS HEKOTOPOTO

Ieproza ¢, TO OHO BBINIOJHEHO JUIs niepuona #-1. Urak, mycte

T—t-1
m;”" =max[0,d; + ﬂt,OHtﬁ_lbt—l — M DFFE, Zﬂt,io-tﬂ 1. (A1)

t
i=0

PaccmoTtpum nepuon #-1. Eciu TepmuHanbHOe orpanudeHue (3) B 3TOM

Iepuoac HC ABJLACTCA CBA3BIBAIOIIUM, TO
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opt __ opt __ —
m[_] _E[_]m[ T e _O.

B mpotuBHOM ciydae oXuaaeMoe 3HaYeHHE TEPMHUHAIBHOIO J0JTa
paBusiercs b*. Ucnonb3ys (Al), umeem:

m,_, =E,_m" +cov,_(6,,d,)=E,_d; +/ut,016_1bt—1Et—19’ ~Hhr O+ (Al2)

T-t-1

E. Y 8,0, +0,..
=0

Honr Ha konen mnepuoda t-1, b.;, BbUHCHAETCS W3 OIOHKETHOTO

OIrpaHUYCHUS JaHHOI'O IIEpUoga KakK

bt—l = dt—l + (Rt—l /Gt—l)bt—2 -m,; =
d,, + 9;—113_1[7:—2 —m,_.

(A13)
[Moacrasmsis b,.; u3 (A13) B (A12), momyuaem

m,, = Et—ldte + ﬂz,oﬂ_l (dz—l + gz—llg_lbz—z - mz—l) - zuz,T—tb *+
T—t-1

Er—l Zﬂt,io-tﬂ' + O, -
i=0
[IpeoOpa3yst 3TO COOTHOIIICHHUE, UMEEM

(1 + lut,Oﬂ_1 )mt—l = Et—ldte + lut,Oﬂ_ldt—l + lut,Oet—lﬂ_zbt—Z - lut,T—tb *
T—t-1

+ Et—l z ﬂz,io-m' + O,
i=0

IIpencraBum 3TO BBIpA)KEHUE B BUJIE:
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T—-t+1

:—t . m_ :Ef—l — T—t . + T—t . T—t . T—t .
BB Y BY BY.BY BY.BY B
k=0 k=0 k=0 k=0 k=0
T—t .
T—t-1 zﬁ O-Hi
k=i+1
+E,_ Y = +0,,
i=0 ﬁk
nIJIn
T—t i+1d ' d o ﬂ_lb ﬂT—t+1
_ —1 -1 -2 _
m_ =E_ < Tl t: +T-pr1 ) + triﬂ kt _T—ijl ; b* =
i=
B B B B
k=0 k=0 k=0 k=0

T—(1-1)-1

-1
dte—l + Iut—l,Oet—lﬂ bz—z - lut—l,T—Hlb * +Et—1 Z?}t—l,i O 14
i=0

Takum 00pa3oM, perieHue s nepuoja ¢-1 umeer cneayromui BUI:

Tt
opt __ e 1 3
m"l =max{),d; +/th—1,09t—1ﬁ b, _/Uz—l,r—mb +E, Zﬂz—u O, 1i]-
i=0

yT0 fqokasbiBaet (18) must=1,...,7.
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