N U T R N R SN
H OB KRN

§ 00. Stochastic LP Problems : —

R 7 LP 8
min ¢ x
Ax=b
x=0
BT, 4, b c AEENDOREMANLDy I ELTEZ LR IEHA,
CDxHES LTERDILIVEASI e TR, W5, stochastic
linear programming problems [z 47z 570 LP OEFLOTHF &t T
WABRROBEED—22, TR 4 b c DFHEEHCHD L 2ELDLEE,
stochastic LP & {, >EEAMEIIBD TREL, EubikiThiEkt b,
MER LP 0t L Bith, = o stochastic LP O EFEME x° 1Tk, D
UBULBT LT, ZHERTILOBFELD 20 TDIHT, $ETRER
L IAHRINTVWBEDIE, RKOZ2OHWICRIL, 1M Bh HT % Bl
DOWTTHbDo
wait and see
{ one-stage

here and now
two-stage

4, b, c DWEEMBEAXBRE Lo LT, #EN LP 2@ T »° RD LS LT
% DN wait and see situation TH B, ik, BH D deterministic LP %
DL DRI DIEVe 4, b, ¢ BN B DT L-ED LS big, F
B x° ARDTCEHRTHERS VOB LABRENLERTHD, 0
EHRIZIG 2 X 5 T 5L DA here and now situation TH %,
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HINCT 2° XRDBFPETL, BT A4 b, c NHEELICEEFR, HDTE
O infeasibility /%70 HHECTHIET S 2 LN TX 25 HBE  (two-stage
problem) &, FhNTX7/\ 854 (onestage problem) & /i T 47
FHETe B

AT, ThbE4DHBFITONWT, TORBEBORDTHELTHRL Do
Zhbik, K#4s, Dantzig, Madansky Z DffhiDEFEOMEER > BRE
LbDTH %o

§ 10. Wait and See Situations : —

4, b, ¢c DEOHELXFR - T, BLLATXLDORBEME RDLDTH B
5, deterministic LP # NI Lo BREMBOBEE, L\ 5 STIAFEDLP
ERIBRIND L ZAHIXE e R, TDXSTREN, BArD 4, b, c 12D
WTHENS S D2 LITIebh 27 b1, Zh b DL B OMEER LP D5l
BREDL S BSMEL 2R H, LVIRMNBLTL AT L, MR
Er o TX b,

Z o wait and see situation IZ KT AL OMER LP ORBEMRODS %
FHTZ2ECO5MEEYRMTE D HF oDk, lowa State Collage » M.
M. Babber, “Statistical Approach in Planning Production Programs for Indepe-
ndent Activities,” Doctoral Thesis, 1953 K ¥, G. Tintner, “Stochastic Linear
Programming with Applications to Agricultural Economics,” Proceedings of
the Second Symposium in Linear Programming, Washington, D. C., Jan. 27 —
29, 1955, Vol. 1, pp. 197—228 T %,

T DERMIL TN, Adx=b oREMR BV P=b 0Fx1z2OWT, *h
H feasible TH 2 X 57 (4, b, c) OFK S, ThORBEWHTHH L 57
(4, b, ¢) DEIK T KD, FORBHEIK Us=SNTe *HET S, &\
50 HThbHo ChHOIBREIR U, Us,, Ue 2F F D X 2 THIZ,
52 DRIHRATRE P (4, b, o) 725, R#M »© 0N,  HHIES
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Ix° ODOMEHET S L1k, BfAREHBEOMBECTE R\, |

LoL, 2hd Us ZBET S5FHSL, TR EMETIR V. (ay,
Lw)ﬂﬁbﬁ&ﬁﬁiﬂﬁﬁ%%ofbéﬁBﬁ,TMmr@ﬁ&T,ﬁv
BIERT, M x° OVPHLESEHEDOFIUMELRD D ZENTE S, &
O e ERSAOFENWENTLWET DL, Thk discrete /54T
EAREEIbT, W BOTEETRS XA HEILR L, BIo K&
REL, DPMAPILTHEAHS Elenbd s, ThbOHELLBOEERD
B K (10x20 o LP thHhi¥, KRfk K=300,000) H< Hh 2 I+l
TeblhtwZ & THD, IBMT7090 %L, TLTE, ZhixBALVWHEET
H%o Tintner HEHDFHERN, 2x4 L WIMENKRRKEZD LP Iz oW\
THhDHDUL, BB RT O, LAETHS, EWOBEENLTIRRL,
U EDORE I 1l BEARNLHBEIRBERTREEREMHTHD
TWHNNTEU,

ZofED Tintner D stochastic LP i >\ 5 —2n N, =
X5 B OMEARECHET D0 E 50, L5 EThbe B, AR
FTHEBEAREAFES T, by EwaYlBREPRETAIHELYFAE LTH
FT\b, BENBSOBSOEERK 4, 11« BROHEKE b, BEY
DIfitG ¢ ZHEERNC Mo T b, FORBEEHEYRET S, L1500
‘wait and see sitmation DEKRPHTH %, Zhiz, BEREOBEND
EHEMLL:, BETLERECTHZ, K[E - BNELRTOE-E V51T
WHERELX, #EAZLTILHRTHES S,

Fohs o L OTERVFRERERDTC, ThHEROBEEC LT -
T, FACEDERBETEE L THHRTIROF, ThEBITi, Tn
SEBEIET A ERRELEBOL 20N BEREOEETHS, 2D 5k
HEAREO TR TEELDOABHIREXTTE 5 T35 BI1E, bh
bhut, BELYKE {#h7 wait and see sitnation ¥ HE L T, KREICD
-~X % here and now sitnation 1= X AEIRV-2E 2 AT B,
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§ 20. Here and Now Situations ; —

Here and now situations |}, ZODHEOEBRBIENTIRETHIMNE 50
= X - T, onestage here and now & two-stage here and now LWy i
528, LROBYTHD. £DH 4L ELR, FEOREXL - TED, K
DEISI—ERCELDDBIENTE Do TOHDLDIXFHEANRKTHDHE
WORIEEL D, oo, XHYFARERREOEYRIET 2 &\
SERi%d o Tl 5, |

21 one stage, here and now
min ¢’x
Ax=b
¥=0
211  EENRE
discrete 7 DOEE
o moBa
212  expected-value solution
feasibility o+ = ., 7
213  chance-constrained LP
22 two-stage, here and now
min ¢ x+fy
Ax+ By=5
x, y=0
221 A b, ¢ »* random
222 b ©O&AH random
223 Madansky O R&RX

224  surrogate solntion
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¥ 221. Onestage, Here and Now, EEE#E:: —

min E(c’x)
Ax=b
x=>0 for any possible (A4, 5)

COBHEME X D, (4, b) NEARfER L -7-& L Th, HRLT infeasible
W7t HOED 7R (Ax"=b for any possible 4, b) X 5= FHERL THh
e udie b, Bz i, g x° @ permanent feasibility A #E{RT
HrEn, ZOREORLERGLEANTS S,

A, b, c DFERSGAH discrete HRBE DY = 7 v AT BT B
TebiY, TOREME x° #RDB Z &1, Tz E R LTI e T

MAREERN LP FiEO” A% L 5 ((17) p. 7)o

R
min’y prcx

ral

AMg— 7O =

A(z)‘x — z(z) — b(Z)

A®y — 2B = pB)
x, 2=0

ZDOEFTRFBROBIIEECSE L /v THEBBLESHEMNEES
b, TOINHE

max b(l)/u(l) + ...... + b(R)/u(R)

R
AW ol + AR Y B prc™

r=1

u=0

B S EOH, ERETT
A BEENERFATI (=00 THY, », bO, b® 0 § F



— 22 — HOFE R R B3 ELE

BuDeeeee, BB DFNME b* 5785 = 7 b L b* Y possible THB (5D,
------ OB Db Emic—%T5) b, MEXECEMbIAT,

R
min > prcMx
r=1

Ax=>b*
x=>0

Ligdhnb, MBI HEER LP EY —ER & 2 T4l permanently
feasible ¢ BT x° 2SRob LB o b* 45 possible T & ur 5 4eliig, — B
FEWCEBE L\ X5 @R BD, b NE AL T H UL b* 134 57 possible:
THhbdo ((17), p.- 7)6

A, b OHMPEBICE 2 bR T\W 5841, %O permanently feasible
region FERRICEMT A LIXRETHS, L, TOREX T D KRT 5
ik, EEEH % discrete e HCTHEUT UL L v TR TL B BRI
HEECNMIOTHIUL, KEID expected-value solution #FlfHT5 = &%
EETRETHDo +DRH permanently feasible T 5 HREIZ S FE
LishihEd, HERCE TS 50 EE R THEA S,

§ 212. Onestage, Here and Now, Jf&rEME : —

Random 755 A —%— 4, b, ¢ %, TOMAKHE EA, Eb, Ec TEZ# 2
HI LT XoT, BH#ir stochastic LP [jfE%, Hifi/cHEn LP MECE
EHz o, LVIOFRIL, TRTOAVBELZTELTVB LI AHTHA
5o

min (Ec)’x
(EA) x>=>Eb
x=0
FDXIBRACKHTHAERDEE 1L, DG {EM «° »% permanently
feasible TiX/s\ 2 &, TH B,
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sisempc L, BAER 2 2% 53 L1 permanently feasible ¢igu~z
RN THHTREDL, ERNVSE, 6T L, £hiZd OB b THifFE
OMMLZ B E b DRIELI o HIRHER »° XENDHERTRDLA
HDWEN D, —ltA BB LI LT, Lo feasibility #F = , 7T 51
HBafEr b T, bRbhOEBHNERIBRSNETHS 5,
FhE, HEFAONEER © &, FFK ay, b 0L B 5 B
ay, by &, TOB/IME %y, bi EETEREL, ay, b EERETH LP ME

. 0 0
min  (@gux+ - + Qgnxn — be)
ftlsaﬂﬁzn
Q=W an
b ¢<<bi<<bs

EL THRTIE L v TRTD 1 DOWT I REBTARIER, TOHBN
R D RBEELSIEAL e BT b,

0
Ay Xt + Qgnxn— b1=>0

. Ax">=bH ({or all ﬁossible A, b)

L, HIFREME »° 2% permanently feasible T % Z,;bx 5 alidicF = o
yC¢x% ((17) p.5and 6)o ZDF A b H AR, s, (EA), (Eb) 2%
possible TH % 7c HIX, HIRHER " X RBEREY 52 5. BRo/Mv LD 4,
b LTk, Chr—DERANMETHY, discsete e OHBETH
> Th, PEDHBTRUBRALEBALZEATE S, Thik, £KOERIL
BoTh, —ERHXTHDZENEE Ll

(EA), (Eb) 7% possible -T7x < T, permanently feasible Th 5 = & ad
Med bhE 2T, FOMITHELDE, MATH S AL, FTORK
BRI bh b, RL, TOEANMEIFERCHETHAS 5,
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§ 213. Chance-constrained LP : —

Pr{Ax=b}=1 L\ 5 &M, BEOCMELLT, bEh oL BEEAER
THY, COFBEEHRRET D =0 FEELRVC & D7l v, EEN
ik, H31IDAIVERPREELT, 2 0 feasibility ORERA &0
TFOEDLRIMEPE T b bl b5 &4 D07 kT, dx ORIRE
PRNCT B L5702 RO, EWIBERD LV THES S T
e b

min (Ec¢)’x
Pr{Ax=b}=P

x=0

R EREL TV (17, p. 1)
Discrete 7oz xf L Ti%, §211 oFRIZ,

R
2P0, =P

ra=i

) DI AT 50> p®
{0 ...... AP0 2 p"

WS fERF ML 7 T, 2% mixed Integer Program & U T
Iyvv (R. Gomory : “An Algorithm for the Mixed Integer Problem,” TZe
Rand Corporation RM-2597, July 7, 1960),

—EH - SEHBOEEMEC VT, BREThOBERL PUTERE L
H&BEDT, FoFflErHERCT AMEYHR U7 A. Charnes and W. W.
Cooper DR (4] 2 p 52, EE LP MBEOH LY L > TWis-OT, Hf
-2 150 AN

EBHESMOBETIL, RE D two-stage here and now situation i3+ %
BERD fooo CHTBERE LT, LOMERDBENTELTHS
50
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§ 220. Two-stage, Here and Now Situations : —

MECHDY o T UL, « H—BEDE L IE, &z Fhn
infeasible 12/c 57 & LTh, MEOKEFEROMBL LS LDl 5]
TD LTI » Tvtzo 7243, infeasible i@/ » 72+ LT (ZEEGI R L
e LTYh), ThEASr0RETHRETS (FHOEEE» LAWTH
Ahz) &k, BHTLIARFETIERVe AL, THITIX, i B
A EXIPLRTERLIRTHEA S Z LD, bhbho BERERT S
LIATHP0 ZDL O IMHERNTADREMEIFINS Lo, MER,

min E(c¢’x+f"y)
Ax+ By=b
x, y=0
LEELDOND, 2D By EAF L 7B —z LabHelor, Fik
iz By LEHETHE, TR,
min E(c’x+f"y)
Ax+By=5
x, y=0
A, b, ¢ 11 stochastic
/> B 1 deterministic
f 1% penalty cost
Llicbo ZDHH, xit firststage TRV THRDRThILLRVWBERTH
5T, ZDBNTIE 4, b, ¢ DIENN K BB MEHD 0 T TEbo 71T,
A b c ’HEELLBEREEINBZERTHY, penalty cost f #X#, 52 &
& o TRIchh i feasibility #Eih R¥7cdicfbh b, & & Cik, first
stage D x WED X CHEDBNISEL, ¥ 4, 0 ORBELRES A
5L, ZOLBREZBRETS y=0 XL FTHEETS (complete system ¢
»5) bDERET S, BA
By=y*—y-



— 26 — MEHE R F13E F28
D% & B BiY, =@ system 173 complete THhH 5,

§ 221. Two-stage, Here and Now, HE@EE (4, b, ¢ H°

random) : —

A b, ¢ ODSHNRAERMD discrete 7o s bich, {AD, bV, (D} ,e-eee )
{49, b, ¢} LT OMABHLESTETHD LT D OB,

K
min (lelc(;lc)/x—l-plfly(l)_i_ ...... +prfl Yo

AWx + By® —p®
{ A(:Ir)‘x L Byt® _p
x, y=0
LIsBh b, DI KHEE
max by 4 peY @ 4 ... 4 HEIYED
| A0 4 A®/y@ 1. + A(K)/u(x)sg Prce
1
By® <p.f
Bru®_ <pf
h ‘B’u(K)ngf
u=>0

®fE~» T, Zih# Dantzig © decomposition principle (7] I X » THTIE
B AT
BRSO MOBALOX, ¥F, second stage 1HEX 54, x 4, b *Ff
FELT, y ORGEMER,
min fy
By=b—Ax
=0

TRLENLHEERN LP Ofig (b, 4,%) “X>TE2bhb, 2D YD,
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TROCHEEER b, 4 wxd 3 ELRDONIL,
E(fy) = f'(3(4, b, % dP (4, b)
L8 %o ,
Z WA E () 1%, * © ERKTHS ((2) p.182;(5), p.200),
OBk 2 HRRBEDME /x+f")" % C(4, b, x) LEBIE, £D
HiEHE EC 1z, |
EC (A, b, x) =E{c’x+f"y" (4, b, x)}
= (Ec)’x+E{f’y°(4, b, x)}
iy, CD ECLFEf x DMRELE T Do
Z ZCTHEU first stage TR - T, x ¥HEAHRZTEFCRDE 2 EnE 2
bo FhUTIE, FROMERN EIE

min EC (4, b,x)
x=0

T, SO X ZRDNT L,

UL BLAIR 7 convex program T A7H 5, @ local minimum %L
SRR global minimum Z—FK3 %, & had =20 1B\ CEEEINCK
SREETH D, 12, TOKHEM 2 HNEDHAERONRTHS (¥'>0)
e oiE, ATy,

OEC (4, b, %) =] eeeeee
ax‘ —0 (Z'—l, b n)

HENT, B HRDBZENTE B,
x° A3 cormer minimum T} 5 7c Hi¥, gradient method, cutting-plane

method [14) K X » T, ROLEFTHEHEWET R & ¥HETHITX
Lo

GEC A, b’ ? )
)__ __(axi x)_ g=0 (Z=1, ...... R n)
OECA b ) ~ o il
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§ 222. Twostage, Here and Now, E## ik (bo Zrandom) : —

Bifio EC (4, b, x) DR AHET 52 &k, BERACIXITAET
HoTh, ERMEL LTIFFRCREL LS THS 50 AL, 458
—%ET, b 72132 random 7eBAicix, ZoRBIZRMCBERE RS,

LU, cutting-plane method #FIHT 2B 4% &2 TH L 50 7, xDE
BROHEME LT, EBEOHEM A O 2BV, o O %FELELL
second stage LP RS

min 'y
=0
By=b— Ax©®
BELThb, OBz random 727 = 7 b A D EFGATHSEND, &
LI XD L, TORKRE
max (b— Ax)’w

Fi4
B'rn<f
B INETHD TORBERY
7 (b, ¥©)
ETBo mit, 5 A—&—28H b D T step function 12755, PXER
zXxn,
min f'y=(b—A%V) 7 (b, x©)
=0
By =>5b— Ax(®
S o'x+E min f7 y=x+ E"(b— Ax®) T (b, x)
> y=0
By=5— Ax(®
% =T, first stage ICR - T, ROBEEN LP MELY#E T, Bohiok
Ay 2P LT 5,
min 2

c/x+E(b—Ax)’7 (b, x©) -
b
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=cx—E (b, V) Ax+Em (b, #V)/b<z
x=0
SOFLV x®D oWT, RN second stage O W HIELBTED
B |
7 (b, &)
R, Ko primal LP FEX < o
min 2
c’x+€3 (b—Ax)’'7 (b, xV) <z
c’x+_F;‘ (b— Ax)'7 (b, xV)<z
. x=0

ZDORBEE AP COWTRAROFREL 2L D1 2T biE,

lim ¢/x® + E(b— Ax®™) 7 (b, x®)

=c’x°+ f/ »°
Lledo e, Keley wX-»TERHIhT% (14]e 2@ OMRIRME D %
1, ZLOBE X BTN EL, BRPC—HKTHHT TR
(09, p.47),
:@xﬁovfmﬁﬂﬁ
c’x+E (b, ¥¥) (b—Ax) =2

X, z=c’x+lb??(b, x) (b—Ax) ghE D x* Hi kit b supporting plane T
»H, LEOBELHEOBEL, KRFECzE2EIILEI5RIBERFT,
supporting plane DE B LT BB BT FOMRA, Kl
fi# x° [ ¥3\F % supporting plane #4EZMTTHAH S Z2ix, EHEACLH
LINTHH Do
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cx+ Ef Y. D

b DRIEHS L X, FHR

x+E7(bx®b—ET (b, x®) Ax<z
D RE

E=(b, x¥¥)’b, E7 (b, x®)
IEMEVCETET A 2 L1k, Tintner OB/ LA IS, B L
TiX7s\o ZOFEERXEHNTAHEL LT, bOTWREKRED > b, B4k
HRMED K CTOWT 7(b, 2®) RO 7(b, a®)b XFHEL, ZTOHRHELR &
HZEREST, EORBEELOCERT S L2 EX THALNETHS
5 ED bDY¥ v L OESE, BOPCKEE L OBJRICOWVTIX, EBRH
AER T, THIE, FRBD2ERVB O DL Lt (9], p.22),

§ 223. Madansky O7R&SR @ —

A. Madansky (3 [(15] @B\T, b &M stochastic T % two-stage .
LP (min c’x+£’?f’ , Ax+By=>b, x, y=0 DfE x IcfRIBWC X OB, 55
AERBHBRIEK D LD EHFFE Lo

%o, second stage DFRFILIfTishbhi-Bo BR&EEE C (b, x) LB
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550
C (b, x)=min (c’x+S"y)

=0
By=»5b— Ax

D LP oEH 2 TEEFTORTELBADOFTETIABETH> 2o
(1) one-stage, expected-value solution-:-.--stochastic vector & Dt} v iz,
X DHFHE Eb % {E - 1-HEER LP 2 {, Tichbb,

min c’x+f"y
Ax+ By=Eb
%, y=0
EBTE, TR
n;in C (Eb, x)

DOEHEME—FT o By=yT—y, 20 ok xix, C(Eb %) 1%,

min ¢’x
Ax=Eb
x¥=0
—&T 5,
ZhiE, W, MIOREN LP 2B E Sz ThE IV 0rn s, HE

BIIENTTL. LA L, TOREBLREBCR Lok &, infeasible i27s
BEBRNE S\
(2) one-stage, wait and see solution::---- BIMDRT A — 2 —NHEE LK
X,y ORBEERRD D, Tibb,
"\ min ¢’x+f"y
Ax+ By=1b
x, y=0
(b X ERME)
B T LT Do R TED HEE O WIFFE
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E min C (b, x)
b x=0"

TRbIhbo

OB, HEEN (1) LEUSELTTLELD T, infeasible
iR HERIXEL IV K8, BFENZO X 57 wait and see FF X /o
BENSOR, A THh5o
(3) two-stage, here and now situation:-:-- b DHER DA 1T DD o T
LisiE, ¥ a2 EICRD, bIEE LB ED infeasibility # y i X
> THET %0 TOREMRL, ROMBOSK#EMRL LTRbIhBZE, B
BOBEY THbo

min E C (b, x)

x=0 v
% DfF(Y, permanently feasible Tiz b %A%, HEENS <, BHESHNS
MOBEWIL, EERBERDD 2325 L,
(4) two-stage, expected-value solution (Eb #FlFT 5HE:) - (3)D 3o,
AEER BRI L5 @RiEE B o, (1) oBRL RUHFERT
min (Eb, x) %fBTHROhICRER «(Eb) 2ERT5. hThiud,

EIEIrDOBTT, AL, o x(Eb) X, 1) TIORLI>K,
infeasible 127z B AT REMER O B, £D X 5 7B A1L(3) LM U<, second
ﬂ%em%mf%h%ﬁﬁ?bﬁﬁ%%?o:5?&@,i®l5k&%k
AELL V2T X > TR LI5S BB OMRFER
1;:0 {b, x(Eb)}
THEbLEIN S,
thb4@omoiicit, Madansky i X 2 ROTNEROR UM TEHE 1

Tw3 [15] ,
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(1) (2) (3) (4)
min C(Eb,.x) <E min C(b, x) <min EC (b,x) <EC {b, x(Eb)}
x=0 x=0 =0
one-stage one-stage two-stage two-stage
here and now  wait anl see here and now  here and now
expected-value expected-value
FAE—E zoHE—EHHE FHEEXR TR

BABDOEZBEOTTIL, T OOEICER LSRRI EK D L2,

(W& @ en—%T 5454
min G (Eb, x) =E min C (b, x)

x=0 x=0
PR D LORDOREFAEIHL, min C (b 2) 25 b ORBEHTHB & &
THhH5H (Savage, L. J.: “The Foundations o_f Statistics,” 1954, p. 265)
BL, zhiX, 220 BNREOE,L BT S L\ 570 TH-> T, one-
stage wait and see situation DFZ DKL DRFDHREESK ¥ (b) & one-stage,
expected valne solution D HEME % (Eb) tN—HT Bt FETHLD
TIREBRESR . 2T, 20 (1) & (2) O—FD b1z LT EAEREFHE
THbo
(@ & @ en—FTsicd0+544:1)
(2) o wait and see situation D FFEME x(b) »%, b EWKE LI\ HiE,
E min C (b, x) =EC (b, x (b))
’ =EC (b, %)
=min EC (b, x)

x=0
DD D RL, HAERMBEE LT, 2(0) R b EKELLVWX S r— 2
LI LTCHEETAHEA 5D
(@ & @) esi—FTphd0O+Hgktk: 1)
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C(b, x) 73 b OFEREBTH5 7 bIX,
min EC (b, x) =min C (Eb, x)

x==0 x=0

Tishb, (1)=0) YLD, thi&, Madansky ORER L ¥ 2 THE

Z A,
(1) (2) (3)

min C (Eb, x) = E min C (b, x) =min EC (b, x)

*=0 x=0 x=0
DEXANB OIS,

ORI, —R, v(3) @ two-stage, here and now situation 5 HEFE%
RODEMIHEY, (1) OHFEREL RO LB HEC L - THALS
BD XS IcHRY 52D RL (1) OEEBEL T, LTOEROHIFEN
";n>z_f(z) C (Eb, x) richicdiik, TOK#EMR »(Eb) », b 0oEBEOIfFNIC
W 53 permanently feasible Tl hiX/eHinvvo Z DB I & T2
Shicnfebiy, (1) & (2) Lo—BUIEBRNEKRE Lo/l o

bhbh A RLEFETH L0, B) & (4) Lo—KTHBH, =0

—EOFTHEETOCTIL, REMEOZMIH I N T e

§ 224. Surrogate Solutions ;: —

- B> Madansky o R&EXo Hu L, FHEOEHET (3) o two-stage,
here and now solution Df\ b iz, Eb #{F-» CHEAHECH USEY B
m,av5:&fé&>%momm,ﬂ)®ggcdmw<oﬁﬁ%ﬁ
permanently feasible THB7cHIE, (1) & (38) D& L = LA BRIET S
FHERDD 1L, RENCEERTH %

Lizltz, C(bx) 28 b OBBHEETHL, L5 +H&HE, (1) 0
BEEE Y — Bk TR, Thi b omflcsrb 5 FEHINC ) b
ZLTEFTBZELITL»T, (3) ® two-stage, here and now B4 LA U
BEE T H LN TEDLEHREL T B0 (1) OfEH permanently
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feasible T4 % = & 1%, second stage DFENARYENL - LA BW%R T 5,
i, (1) & 3) ENR—FTHLIBRTHHS D0

FIERD FER L C(b,x) =Ci(b, x) +C2(b) T, Ci(d, %) 2 b oA ERE,
Co(b) N xxE8FEV b RFTOBRETHABAT LR 22 ((15),p.200)
Reiter 13 o hZBic—#bL1L T,

C (b, #) = A (3) B (b)

=1

Ai(x) >0, B;(b) >0

DT hHhiL,
E min™> Ay(x) Bi(b) =min> A-(x) EB¢(b)
b x>0 t=1 x=01=1 b
o Emin C (b, x) =min C (Eb, x)
x=0 x=0
(2) (1)

DD LD EHFEB L T %  (Reiter, S. : “Surrogates for Uncertain
De{cision Problems : Minimal Iniormaﬁon for Decision Making,” Econometrica,
1957, pp. 339—345) ,
ZDX 5T, random Fr4F A — x —Dfb D IT, %5 ORER LA D
7R E> TRHBEZBELLLS L T55 {0RAATbh Tk Y,
ZDER A —HRIC surrogate L X AT\, HIFHEIX 2D X 5 /¢ surrogate
D—2TH%, surrogate DEMIY, HEBOHHXBERNLETL2LOTIED
0%, B on s BRI OMAHEN, EXEOBE L ERC—HT 5 LEX
oo TOAR—FIL L ZEKRE, HEBOHNC I ZFEL DA vAR L
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Uncertainty with a Quadratic Criterion Function” FEconometrica, Vol. 24
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