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§1. LI
BRREZNEHMIChEST (BNIZ) RORET2E4MM% 2-EI W
PERALRATAERVAPZERT BN K— b7 2 YT ERMERIS O
REIEDHMEIATETCVWS. LOALZNOOHMEDESLRERREZOH A
MEOHERELASOPRMOBAERERBLELDTH 5. |
AHBETH, REENZLBNGEESHHO>HABBORREAEL 1 HOR
AEENED, RBREBNLEERESZY (BENL) #EHBMOKTBATO
BREOHBIHERALTRSHHBM TR - 72 £ ERETS> LA —
T U ERMEE RO EHAMEOL L THBT 5. BHEIX ( Tobin [3]
OWEIHED, ) BaB LHMEA—F 72 V4 RRMECHLTRIATY 3
(HEERY 2 ASHMMECEETA2C8, $0abb, SHBMTOREE— F
THYF BT AREREE~ORBEMOMN WL ES N AN, HHS LU
FOL R RATABEERELEAVWE WIEEARTCETH S, Chiz kDR
(REMBER IECEILDONERREAEL R ELDO2EED S WK —
T+ YA ERBABEICRSETELZEIZR S,

§ 2. MR L HE
BERREESHM=0,1, - N-lONE SV (HEBAOEE~OREHEE K
RETHEHMK— 72 UL ERAEEE 2 5. HRLR2EEL LTREY
MTORBEIBENTEIOIMBAORBREE L RELRBEL2B O 1 HORR
Y (REBELLES) MELETZ2D0LT 2. EnfiloE B 281
BBEE (i=1,2,,0) OMBEHELEH P (DTEL, KOBTEELHOL
REYT %:

me:mﬂ@ﬂﬁomﬁéuﬁwaﬁiﬁ@gEQM%,
P.(n)=P,(n-1)X,(n-1)=P,; (0) IEOXi(k) for n=1,2,,N. o (2.1)
ZoeE Lk

BB 2B iRREEOREE]

- T1-
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FERIHRELZRCTHS. B TR .

Xo(n):=(X, (n),Xo(n), o, Xn ()T for n=0,1,e ,N=1 (2.2)
REZREEAVD., ABMETRNBEOMATLHEESY b

(X, (n);n=0,1,+,N-1) '
BEWIHY T, HHERae (€(1,2]) 282 A -OMEBNBREIMICKS
CHREL, TOEEERE

wy.(t,) for t.eRr",
ZLTZOHARE %

In ¢y .(t.)=18 (t.)-¥ (t.) for t.€R" (2.3)
CET, 2oT i (=71 BEMEMTSES. SHHRFRGMETHD, &
EREELICHT BFE L =B M (nzBULT—E) 2RALT BRI b
% |

Moo= ( Mg, Moy, )T ‘ (2.4)
TET L |

§(t.)=u."t, for t,eR" (2.5)
2%, FEYUDE PR EEEIP DA ROEFREZEETHS. ¥ 612
f(t):=y (1) %) for t.err (2.6)

CEETSE, (MR EEFEME TP OEFALEE TS 2. (ZZBREDGOD
BARMMBEIOWTHMBELEZERIAEL. ) AREOBREOEN TRE(LDIZ
MR THLEBIRET D,

% 7

po(n):i=l+ [BiMIc B 2RLBED RN X ]
H1EDKREW(nizHET2) ERTHIH2LHREL, FhEu 8L,
BRREESENHM (n=0,1,,N-1) OB BB W TEEVMBMESELT
WHEHMELES. COLEMRBNYMIIB T IRLAAE~AOBEHA (ML X
BREEI ~AOBEHy (0) (i=1,2,,0) 2RETHMBCHETEST 52 & 127 3.
CCTRBREE~NOBREEI SR IMKTERY F L%

y.(n):=(y, (n),y2(n),,yu(n))" for n=0,1,,N-1 (2.7)
TET. V(=D L EDREE~OBREALHT2HNERDOL > I2BIF 3.
ye(n)+1.7y.(n)=w (2.8)
y.(n)EL e (2.9

CCTLREIRTORANIOMKTI A b, LEROETHEWHMETS 5.
RO ORBEAREEN 2B RAE T 2EDTRTEVWTRPDORE~ARE LA
BRI BAWC LABERLTWS, $2XQ.OREREE~ORETHEICHT 2
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HETHD, il FEARPWREZEDL2I2LHFTEL. ZhoDHERKREE
EANOBEBEHy (MIZHET AP EEFATVWRVOREREEEICHLTRE
BHITOATHBLBEANRDIFEINRTWEZLEZERT S

BE»sTEAERENXR v

W(n+)=ye () o+y. (m)'X.(n) for n=0,1,.,N-1 (2.10)

rEXhh 3. UFTIE
X(n)T:=( o, X (n)7) o a o (2.11)
y(n)T:=C yo(n),y.(n)7) ' (2.12)

tib,MM(%%MMlﬁﬁﬁgﬁﬁﬂmwﬁﬂ)%ﬁw}?ﬁUib@ﬁ.é
BIZVM)=wic BT I3FBZ LR -7 0FvMOES % ,

K(w):={y(n): yo(n)+1.7y.(n)=w, y.(n)€E€ L} (2.13)
TRIZLIZT 5.

BERAEZEOMBERIFENH ,
[V(W(N))l W(0)=w] (2.14)
@Rﬁkﬂi'é‘ F—br72 Ut ERBEEr 2RO 22 THESL. 22T v() GR
SREFEHPAMBTHANTOERBEVNIEN I 2B R EEOHHERTEE
BEmeIEh2E88THD, ‘

E_[]

T

BBEZDODBL TOMEFRMNICKHT 2HFEELRT.

§3. BBER-—bbT7 2V FTRRBEDELE
3. 1. JRAEDFABKYE HEESHREKL
FEniiHOoBHEICEWTW()=w(ER) THLLEIHLNI2HGFHADLRME

Zv(w;n)TRY, Tuabb, )

v(w;N)i=v(w), \ | (3.1)

v(w;n):= sup Eyr[v(W(N))i W(n)=w] for n=N-1,n-2,-,1,0, (3.2)
.4

EEL swHABRK— P72 VT BREREO TIPSR IEALTE BN S,
VCsn) (n=N-1,N-2,,1,0) RIRED MY (55nidBEHAME) & EER,
KOREHFBRLLBET 5 : | '

viw;N)=v(w), (3.3)
v(w;n)=  sup Elv(ye(n) woty.(n)7X.(n); n+1)] '
y(n)e K(w)
for n=N-1,n-2,++,1,0. (3.4)

AQB.DVDOELDOswpzEERT 2y PELETHRIE, ThEBnHiHOoHEIZE W
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TH)NTH B EORBEER-—FT74VFEFR 5.
UTTRRLOGZWERD, y(n), XMREECEZEASNERAFMZEKYT S
o TEEDODREBAFEXNGC.DBLITC.DEXRDOLSIEL.

v(w;N) = v(w) ‘ (3.3)°
v(w;n) = sup E{v(ygﬁz@+y+TX+;n+1)} for n=N-1,n-2,---,1,0. (3.4)°
y € K(w)

3. 2. REDAMBOBRBE L BER-~F 7 2 VI BRBEOHERE
HMDTo@#ER®FRTHEEREvC) (R2R) HULTKROSHDOREBEEZRET %

(A1) M,

(A2) %R 3% M,

(A3) ™o HE,

(A4)
o d )
w_)lin;o o viw) = 0, (3.5)
(A5) 2% a(>0), b(€[0,+0)), c(<a) 2R L
 viw) | £ a+blw] < for all weER. (3.6)

DB ETCBDORBRE VP ERABEOBEREEEBEL T WAL E
BT 2. ABMOED OBD TRIREDAEEVCn) (n=N-1,8-2,,1,0) %,
EEMBV(OLARE, WD~UW)OHEEB 2 LERT.

(#E 3.1]

BEEZBIPHEEE e (€(1,2]) BLITHROFEY L a-dispersionZ o 1
FBEBMBREIHICRS>S LTS, 20L& 52 a(>0), b(e[0,+0)), ¢
(<a) EHEL T, BM&u() (:R=R) & : ' f

lu(w) | = atb|w| < for all wekr
EHrEdT e
' E[u(XD)] ] < +o0. A (3.7)

[E® 3.1]
n=N,N-1,«,1,00z% L T
(1) vQ@usn)idwo MB§%,
(2) vl idwo BFEIERDBEE
3 5% a(n) (>0), b(n) (€[0,+0)), cn) (<a) BWEFELT
Pv(w;n) | £ a(n)+b(n) | wl e for all weR. n (3.8)




no
o

[#E 3.2] \
R LB e (€(1,2]) BLUHROFH & a-dispersions o 1
ERHBRENTIZRILTEH. cOLE 52 a(>0), b(e[0,+0)), ¢
(<a) LR UBMATELBEFEED, MEHu() (:R>R) 2
: lu(w) | £ a+blwlc° for all wek
R TRBE, TEOERez AL |

| g——z Elu(ez+X)] | <+o0o for all z€R ‘ ‘ (3.9)

enrn, ¥H

& Bluez+D)] = B[ & u(ez+D)] for all z€R (3.10)
PRILT H. N
[#8E 3.3]
BIBuC) (:R—>R) BB (A~ (A A B AT R BIE, HEOW (ER) 128 L
sup  Elu(yomaty."X.)] (3.11)
vy K(w) .

DOsupEEMRT By (€KwW)) PHELETS. B

(EH3.2]
n=N,N=-1,, 1,0z L C
(1) v(w;n)idwod 3 5 ) 88 7 B &,
(2)
lim % v(w;n) = 0, (3.12)

w—> + 00

(3) FE®Ow (€R) LHLTHRERFERGC. 4 OEIDsupEERT 2 v (€
K(w)) "HELET 2. B '

FHI2EIDEHERFELRQG ) OGEZOsupldnaxTEEBRZ A2 VBT X 3,
v(w) ‘ (3.3)”

y(w;N) =

v(iw;n) = max E[v(ymua+y+TX+;n+1)] for n=N-1,n-2,+,1,0 (3.4)”
y€ K(w)

[E# 3.3]

v(w;n) (n=N,N-1,.+,1,0) BwvOREHFAHMMELK. B
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ut®iﬂni0m$%ﬁ%ﬁﬂum(mMLmJJ)ﬁﬁﬁ%ﬁﬂd&ﬁﬁ
OB AN~ M) EHO L ERTIENT X 1.

§ 4. DEBEHN
Ziemba [4,51 | ZENBEENHCROSBEZRMEO (2KD) BENE
HlcET2ROL S LERLE WA, ' ‘

[sEm 4.1]
Fl(')a Fe(‘)%{‘n’?nlgﬁﬁﬁ‘?iﬁﬁp(ﬂl,s1,0,a% P(M2’5270:a)
DEBAMBBEBET S, ZEL | pi ] <+, 0<s;<+o0 (i21,2), 1< a 22T

M1 2 Mo (4.1)
POoHBx(E€R) 2L | o
Fi(x)>F2(x) (4.2)

TBBET . COLERAROTMAOMAMNEET 2 & >R EEOBHIERD,
BB () (R—>R) kAL
P uGdF 0z § T uwdr, () | (4.3)

R3O E T TEHI
S1(l/a)§82(1/a) . N ' (4.4)

HIET ORI LD REDHBEK vCOsn) (n=N-1,-,1,0) W BFIEEKSD, MH
Begaho, BRONBEIZFR—-—P72UFELTRMOR—-FT7 3 VT2
(2HOBRT) BERNICEBIAZVWHIDEFIZEETARIEIB Y. X HI2TE
DR—F+72VF yIRIEBABRENMIEESOT, EH 4. 12 &hiE, 2
DESBR—F73 VA RFEEPELVWDHBDODDOANTIE a-dispersion® i dH/h &
WbHb O, FiZa-dispersionOFELWDHIODOATHBRDEHOREVWD O ERD,
BHR— RT3 UFEIENS. $ARK—F72 U4 OEHE a-dispersion
Z2WRAOFE (P o-dispersionPl) LA LAEEFEHFR~ 7 2
JAHIET BEORENMRT ZEE (~RICRHKR) 2EHT TS T 17 L
5.

R—=br7x2UF0y X OFEHI

YoM oty. M4, (4.5)

a -dispersion &

f(y.)

Lo, FHYRBEZEFO>ENF— M7 2 VA ZKEGFTEHME:
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ain  f(y.) ‘ (4.86)
s.t. ve+l,Ty,.=w ‘
y. €L (4.7)

YoMoty. u.2 8
< ETHELO NS,

UTOEROFDXHIZKROBEZHRIT
(A.8) f(y)iEy.0MBEK.

[E® 4.2]

BEIEED, MBHu() (:R=>R) weERIZHKHF U 7= L3 5t B & ¢

min Elu(yomaty. X.)] (4.8)

s.t. yotl.Ty.=w (4.9)
y.€L | (4.10)

BEREBRY =,y ) (y."20) 2o b EBREE~NOREA®RyY, - (i=1,2,
e M) HOMAMEOLEEZEBuHEwZEKEFELEZW. B

[EH® 4.3] (D@ EH®E)
HEEFERAGC.INOEDOnxE ERTL2HELRRN— P72V FITBWTER
AEAOBRARMOMMOLE L, BEMEV() , Bl BIUCZ0BIZEAE
TEHBwWHEKELEZW., B

§5. 2HENR—FPT7F VAT ERBBE~ORE

W@ THEATBEERLD, BRAOZHMFA -7 2 VA RRFAEICHT 58
BREUTOLISR2EBORELCOFHREZHLIETHRALELBI LMV TE
}u’ . V .

BIRE: Aor0EHK— P74 VA2 RDER B I RBREEMOBEE
DHNBILEE KD 5. |

FoORE: SIRETHONEANNEEL B ORRAEOAD L 2HH K —
F74U2%2190RBEEDESILRLZL, ChERLEELO2AEDAS
SULWHE -7 2 VA ERBEAME, ZOREREZRD 3.

f”]._
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5. 1. £ 1 BB 288tOEH

UTCTRERNIZHM#E LELTHARMVYIZNRDTI2DBD0Z2FRXL, $48hb,

L:={y.:y.20}
&9 5. EH A2OWEIFIRLTZEEY IRy . ONBKE R » o KEI@E
MEBEU.OBITUWDHOENEE U2y G)ELARONGEMEZHBEL
ETEMIR P73V 2KDBZIENFTE S

min ¥ (y.) (5.1)
s.t. yotl."y.=w
y.20 , (5.2)

YeMety.Tu.2 8

[E® 5.1]

YORY-CE UL THRATETHS2LT5. CoedNFFEHBE G.DBXUV
B.2DIH Ly T=(e,¥." ") PmBEMERL2EDERLBETTEMHED S A (20,
k=1,2,,M), v (20) iz®UL, UMTHPRILTZ2ZLTH3:

2%_%;) yoay, T AeEV Gt ra) ke 2 M (5.3)
ye 20 for k=1,2,,M, (5.4)
Ay =0 for k=1,2,,M, (5.5)
Yo Moty Tu.2 B, \ (5.6)
v (yor maty. T u.-8)=0, ‘ (5.7)
ye'+l.7y."=w. N (5.8)

5. 2., 2EE#HNR—Fr7 3 U F RIRMHE |
BIRBTHEL M ZAHNNEELA -OHMNPOMEETCERINIEREED A

POBRLIHEMER - T VT EHERERITRYT.
EnfHifoHfEBEICEWTIYM=wE L, BHRAE~OEBREERZLZ Y ( =W-Ya )
TR mEFEFEAC.D’BITC.VD"EZROBICEZIEST LN TE 5

v(w;N) = v(w), (5.9)
v(w;n) = max E[v((w-y{)ug+y,.X;n+1)] for n=N-1,n-2,.-,1,0. (5.10)
yi1 20

EH 32K DIREMAHBEEVC;n) (n=0,1, ,N) BWHMOWETED, ZOEPK
Zv'(;n) (n=0,1,,N) &BL &

Elv?((w-y1)xaty  Xsnt1)(X-uq)]=0
OBy, PEnHHEOHEIIBWIRATLIENVWTIHIZ L EDORBREE~NDOEHE

RS R e
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BERBBETHD, vy PEAEBEANORBEREETH .

§ 6. Bbni

5. 2HITRESNE LEORRAELRLBELO2AEOHE &L % WA
Kb 72 YT EREBEISWT, REAK— 7Y%, $42bb, TAEAH
DRE~DOREZBABEASHAMY (GREBOBE) , BHBLCRAYT 2 E
CEDESLERETAY, BAVHATHHMOEINN FAKEIWEAORER
T UAERBEOBENEE RO D, GERABORETS 5.
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3 1. D
(Yi3k=1,2,) ZHNT, B—O0MICHRIBEEZRINE T 5. HHRERI

(a,in=1,2,) & EHKF (bosn=1,2,) k2 & D REEL K

2? Yy
Xo:= k=é - a, for n=1,2, | (a.l)
DEARRT 555, ZOBRAMERRABTRES 6 (FEOEAM iz H
L (mph#LE) B AREAGOMEEARAILARTE 2HESH) 124
5. COBBAHOBHBMEE ¢ () (R>C) ELALZZONRIREDMAD
DEZ A2 HASGNATNWS:

(1) In ¢ ()=itpe (—HAuTHEERLZHFED), (a.2)

9 -
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() In g (D=itu-s|t] {+igF—=1n I t]}

s>0,8€([-1,1],
(3) 1n ¢ (t)=itu-s| t]| a{1+i;?—l-—,t—l—tan2£a} ‘ (a.3)

' ’ s>0,8€([-1,1l,ae(0,1)U (1,2].
(DIzBWT B=0 OBFAHH CauchyD i, DicBWT a=2 OBAFERIAT
2. MEOBOBMELSMEZFLDTIZEEREDH/ES YV, 4, s, 8, ad 418
DN A—=FZAWP(u,s,B8,a)8EL. ENIA-FRFROES L FEHICHME

g5

7 doL e,
s (20)  @siEn,

B (el[-1,11) « Xk,
a (€(0,2]) : HHEEELE.
B=0D L &, T4abb
In ¢ (t)=itu-s|t]? (a.4)
DEESTHFuIZELTIBELRD, COLEIZTENHRTETMERIENS.
HHHEEadD (BI2) DEVWKREDOE—AVMEIHEEL, a€(1,2]l0E &
o HOEESE 2 5. &hs(l/a)bia—dispersionaﬂ%;ﬁha. '
WIEMIKTHEERY P X=X Ko, Xn) BWEHERe (€(0,2]) OMZER
MERENNICES LN, O EEOBRBES
tiXittoXotebtuXn=t, TX,
PRAEEH DI ZENBLTESTHAIES>IELEEZES. LOoFHEEK %

¥y.(ty):=Elexp(it."X.)] for t.€R" (a.5).
EIThIE, ZDEELD
In »y. (t.)=16 (t.)-7 (L) (a.6)

EETS, CZTSUIRFRBEB T =X X, X)) O P OEMERT XY
b wE(ua e, ) TERWT

S(t)=pu. T, A : (a.7)
EEBFD. FRAY QOB PEEBE» D ROEFXRZMETH L. 61

f(t+):=7(t+)(1/'a) | - (a.8)
TERBTDELIAIRFPEEMTLOEFRZHEE TS 2. B&K (L), v (L),
fORZhEN Il R THERLZH L. OF L@, BH5ED, a-dispersionicH
Bd A, REZHED & ')%i%fﬂb:’)b’\'ﬂj: Gnedenko and Kolmogorov [1], Press
(2] BRE A% .
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