HOKKAIDO UNIVERSITY

Title — &9 & BIRETE
Author (s) M, E%; Tanaka, Yoshihiro
Citation 1CHmEHIR, 53(3), 315-324
Issue Date 2003-12-16
Doc URL https://hdl. handle.net/2115/5358
Type departmental bulletin paper
File Information ES v53(3) 18. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




B
I

k==
e

— ekt & RCET

i

1. &

— AR T 19 AL HT 2 ICBEIC Cournot
LOHA TGO NS ORREIBH - T3,
19 fit# #2412 Edgeworth, Marshall, Walras,
¥Rz 7 52 A Léon Walras (1834-1910) %
BALLTHBLELINDOREHRTH 5,
ZO#% 20 HALHTEICFR L e — 9 Y XZIRO
Pareto RN ERILEZ LD DD,
1930 44X - 1940 4£4%I Hicks, Samuelson 73
LN 22 AR5 22 DAGKE & BUR I B /L3 E
Y, von Neumann O %71 72t ik K B i o
LA T, — MR OB 22 FERER
DIARKEINICE STz, 20 HEALHE 13 Arrow,
Debreu, McKenzie ZOEBRTHRE L TX
A3, 1950 4FA% - 1960 4E R D584 LAl eEME
IR %1 < ol BFRER & 1970 4R A LU D fL iR HE
i ens,

—J7, il ikiX 18 4t » Lagrange D%
FMIEOEHITH ZFE L, EEFEOREITER -
Tehs, EERERE TR A ROB AL R IR T 5
1951 4£ » Karush-Kuhn-Tucker & 2 & ¥ K
SOHRIE FT T 16 975 1947 42D Dantig @
Ty 7 AR OGREITHE > THEGE M
(Mathematical Programming) & \\9 238543
AT, FNCIKE, BEERT - BREETE O W IR
TR 2R T D4R o T,

BOREENEBOEAL O AR 2 S b DT
B DN, WHEE OMARKRALEE, s O
F&/MERTESE S 7 a5 o i i B
HEHMmMHEICEMEESND SO TH Y, M
U DA EDFHE T VT Y R AL

Stk
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A= N7+ ) FEEOER L Z OfFESE,
PRETI O BLGG - RVE D TR ITHE - T iR BB O
FERIZRN PR SNDITH DY,

& T AT 1980 4% 1T, Zhao and
Daformos [34] %1% — ¥ Bilim O LR 72
#iF 2 #L D Arrow-Debreu & 7V ITR W T,
Walras 28 50445 (Variational
Inequalities) IZERILL T3, BEHAEN
TR B D AR AR & 4R I2 % < DR
Hger N 2R O TH Y, izt
KT XN F—EBTHER SN, B Ok &k
HEREZRRET 50 ibid PIES (Project
L NEMS
(National Energy Modeling System) [14]
FoERL, B - fipheilEoER L, BEAR
A by 7 HEOERR STV,

BE i Karamardian and Schaible [19],
Crouzeix and Ferland [ 6] % iC@H5H 720
JERLy SN TNWB A, il John [17] 13
HI o T RE 22 A8 OB (pseudomonot-
onicity), ¥HFM: (quasimonotonicity) I
FBDFEIEMTOY a2 I8 00 8 il b V%
HCORETHM-MTONEHERL, ZOME
% Walras & (FFic, tatonnement®
W) IEH LTV,

Independence Energy System)

1) SRR, EEBREEEm s o ARY T A (ISMP) 12iX
Arrow, Kantrovich, Koopmans % / — X)L #%
FHEEOZEENRBE L TH5,

2) tatonnement (fi5%) 1% Walras H & 2% 1870 4F
R Liedb o, Z0#H Db Samuelson 23
TEMDHEMOEITERILL, a4 E A
2> TE L OIFERAINTE R,
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AR TIZBE W OO OFE R 2 E X T,
BBHEH ] 0 735 70> & DI i R 0 7 AL 2 8L
U, SoEDFEERERZMATNE W,

2. ¥ &

TR fo—, XC "o
NHIER5B,

EZ. M (pseudoconcave) (X F):
— Mo R ORI A K E T .
() > f(x)=E"(y—2) >0, V2, yE X,
Eeof(x).

EE. PV (strictly pseudoconcave) (X 1):
) = f(x) =E"(y—2) >0, Yz, yE X,
x#y, EEIf(x).

EE. WM (strongly pseudoconcave) (X |):

WA ET D 03 X _ETReaEd,
Ao lldll =1 RO Vi(x)'d = 0 Zififed d T
LU TE#e, a BFEELT, xted € X LW

FU):fu+m)gﬁUD—%aﬁogz<a
BT,

E . UM (quasiconcave) (X L):
fy) = fx) = fQz+A—-Dy) = f(x)
Ve, ye X, 0 < VA < 1.

EE. Pz (semistrictly quasiconcave)
X B):
() > f(x) = fAx+U—=Dy) > f(x)
Ve, ye X, 0 < VA< L

EEK. Pt (FRUEM) (strictly quasiconcave
(strongly quasiconcave) (X _L):
fQz+1—=2Dy) > min{f(x), (Y}
Ve, ye X, xxy, 0< VA< 1.

3) MBI THRFT 2 A TIARRICERTE %,

o %e 53-3

ARSI BAEL,  MIBIBUIT R D ARSI 19
A A& @ Holder, Minkowski <2 20 fH #4786
® Carathédory, Helly IZil 5 254 R TIZEEA
[ AESTACY NP AN

HEM BRI BT B HF%21F, L VESEHW
% E3% % MWz De Finetti [7] & Fenchel
[13] MWERE END,

W o B¢fE <, Arrow and Enthoven [ 1]
P8 C* R BN HE N T B B AN 43 ek 2 B Y
L, EERRRGFEE TV & HE MG O BORE
ML TERIETEDZ LERLTNS,

RFZEANEFIT 72 5 1960 4E4%IC, Mangasarian
[22] 230 (M) BIBOERE LAt i &2 17
W, Martos [24] 132828 4E M BIEO R T
K=K KIFCTH 5 BEHS5EBTHHZ
LERLTND, 1970 4RI 1X Rockafellar
AR D MFERT D RER [30] S T—B¥E LT
PITHE X 7228, Diewert TR B REHFEF L~
DA, HEGIEA~OIAE, I 4
flt DB - fREE O — R 72 BRI A o T i
DIRIEA > T,

1980 4 A BL B 11X, Diewert, Avriel, and
Zang [ 91 V3o e/ MERHE 2 v 7o e pe28
B DR AT T IZ oW THR TV 5,
Tanaka [33] 13#E, #M, invex DD K
WL ORWHHEBIRIZOWTEHL TV,

#%11%, Martinez-Legaz and Sach [23]
VA I R PR T O ME BB DM ARk T
B HICHEL M (quasi-differentials) ##E%
LTwnWb,

HEW BRBUZ B - 2 BRI Z2ib R 5,

w1 [1] f2 L ETCHlET 5,

\HB(I)\E /TR (W

VAR S

LREFT D, ZOWN, fRMENITRB D4
&Mx, |H (o) o%F5n (—1) ofs s
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Thzr e L2 Thr=1, ..nlZHLTHL
TLTHhHT L, fHUENITIRD 2 D LTS
Z, (“H (| z0neTore 1k
ETOr=1, .., n THLTHRILET DI LT
H5.

W2 [24] f%& - ECHEREMNBEEE T
%o ZOWE, [HYPFEHENTH D 2% O NE+
D&M, fOr EC EDOEDRRKED
KR KRIRIZ B TH D,

FEMBIEIZ B L TR 0 BB AR KA R T
x5,

FTE1 FEOr TVf(x) #0Z2RKET D,
Z DR, RO 2HEMIIEMTH S,
(SD2) fHEDzE X It LT, Vix)'d
=>d"V(x)d <0 ,
(P2) f2MEINTH B,

[FF BA] [26] %Kiz Vi(x) # 0 DT TO
(SD2) & f OUEM kD A MEASAER & AT W
B0, ZTOEMNTCOHRM=H#MEZTHITI
k.,

M = PR = BT X <H S TR
RTHHPE, Vilx) # 0 THEM = #M %3
HY 5,

fly) > fx) &T5L,
flx+O-2)(y—x))—f(x)
1—2
= V() (y—z) >0 as 21 —>1
L VA (y—2) =0 2F+hiF, fly <

f(x) ERB5hbFE., KoT V() (y—2)
>0 PRI 5. ]

FEHIIBOEHINPHLDF XD, HERL
7z.

P EOWEMFO R TROMEEE 25,

I3 A% (Variational Inequality Pro-
blem) %, X C "&MEHEELL, F: X—>"
LLT,
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(VD) F(x)"(y—xz) <0, Yye X (1)
ZiilrdT 2 € X ZROAHMETH 5,

X = =1oRHZiE, (VD 1%, FERRTBAH A
M@ (Nonlinear Complementary Problem)

(NCP)

EEMTHAZ LD L<HMBNATNS,
TRDOFEAEMSE OMWE %% % % 2 10— R G
BF: X— "DV 5 AEERT D,

0<xl—F(x)>0 2

EE. H3H (monotone) (X F):

(F(y)—F(x)"(y—x) <0,
vz, ye X. (3)

EEH. M (strictly monotone) (X _b):

(F(y)—F(x)"(y—x) <0,
Ve, ye X, x # . 4)

EE. MBI (strongly monotone) (X b):

(F(y)—F(x)"(y—2) < —clly—zl,
vV, yE X, Jc > 0. (5)

EE. BH (pseudomonotone) (X _b):

F(o) (y—x) <0=F(y) " (y—zx) <0,
vV, ye X. 6)

T PLFEH (strictly pseudomonotone)
X k)

F(x)' (y—x) <0=>F(y'(y—x) <0,
VI, yE X, x # y. (7)

T ¥ (quasimonotone) (X L):

F(x)"(y—x) <0=>F(y ' (y—z) <0,
vz, ye X. )

EFE. FUEHT (strictly quasimonotone)
X EB):

F) ' y—z)#0=>ve, yeX, 2+ y 9

L2 % z 3 xy RITIED .

F(z) ZRBmB% f(x) OBEKITR DY
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BE¥z DL, F O, B, SIS 4
FOMY, HM, #EMIZHHSEL TN,

FORHRTH DB ETEDrE X
THY a5l oF (z) BWEHEMBTHDZ &
THDHZ LIFIAMBNTNDS,

FE2 [12] XC"w#RMhERE, F: X~
e 95,

(1) FPRX BT, (VD idmkc

1 DOz,

2) FH»RX ETHEFHLOIE, (VD I3Mmn
FAELTHE—TdH %, 1

ROFAENAS 5 OITIILT LD BHTE 2K
ETDHEFEN, X 8327 b (FRED
MESRLIFF Nl THY S ThE XL,
X BEMEARBIEF MEERSLE (sta-
ble)

Flx)"(z'—2) >0, VveEX

it OTFEEET D0, F HBRIER (co-
ercive) HIXF XD T ENMBNTNS, I
B HIERIENTH 5,

EH 1 ITxHn g B IROBIMRISKL T 5 Z LA
MBNTND,

EE3 [6] XC rzPMERE, FX -
T ECRET S, BICEEO 2 TF(z) #0

4) MIBET 7R < MBIBUT RIS B — R HLF P o
#LH5.

EIET . TOWE, RO 25MIHMTH 5.
(SD1) fEEDrE X ITH LT, F(x)'d =0
=d"oF(x)d <0 ,

(P1) F P EFHFTH S, ]

SO EoRE, Fl xR REE % 2 %
Bizix, F(x) # 0 oEix& o<, Rk
BWHTERW, 22T, Flz) =0%bEET
BEITROFEMENEZ BN T NS,

(CF) Flo)=0%ilirrd+ % z=X &
vOF(x)v =0 234 veE “"Tk LT,
VIF(z+2v) >0, VA e (0, 1] &4 >0
DETEL 720,

John [17] Xk OEHEITHEEL T2,

EFE4 [17] X C rahldhvEsEs, F: X —
TEC LTS, Wi FRERM, HbED

F(z) = 0=>detoF(x) # 0. (10

Z O, WO 25MITEMTH B,
(SDI) iz e X ITHLT, F(x)'d =
0=d"oF(x)d <0 ,
(P1) F2MEHFTH D,

(HE 2] #H = (SD1) 1%, ZoxHMEZEE
BRE 5,

(SD1) = #EHFIX F 28 (SD1) & (CF) %
Wi BHEFHATHE0T, (SD1) ZEL
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(CF) O®/EZRIELTIIZ, F TR
BRI FOEHMEORTHIET DI EBR
'35, 1

3. —HkSERE

3.1 HMBRBEEFETIL

HEH i € [ O OFMPRBIRE O %25
Z 5

w; © HEE T O

x! T EE OB R
THIES &,

B(p)=1{ze 1 px<p'z))

L5 L, PEEATK N TOMMARKILREE
HEZ DL, A ORIEHEM O E O T THE
—fift x € B,(p) BFIET B

AN DOFEEAE D;(p) = 2 1ZROMEE % il
=9

G p IZBIL T O &FK,

() w; OB, bz >y 2bidu(x) >
uw;(y), OREDTTTH—E (RFidEfaf
¥) p'D(p) = p'x), Vp BT B,

Il N O 5 B EL DS B RE A O 55 A UE (weak
axiom of revealed preference; WARP) %

5) BUANNICIZ A O ABEAAT I/ D M 1T
EAEIC725 Z L iXMmbnTn5 A, Walras E]I
TIY LT 20 TRAEMEEBRIEIC/L S,
Bl Z0X, HACEM: O CE I et E i 729

7o TIREIZIX Slutsky fREEITHI A EM TH
B EFTLLLHMBNTWAR, WHiFIhnd LHAk
L7, FIE, Hicks [15] i2fk-> Tt
SN LN HEDS Slutsky FEITH] 0
BEOEMME L [FETH D Z & 28 Kihlstrom, Mas
-Colell, and Sonnenschein [20] 2> TR
IhTns,
HOBTEBIE : Tk

E(p) = D(p)—x°

LB L, FOFEMEEMKE D TR D, T,
D;, i € 1D 3G) &M% RDS,

pTE(p) =0, VpE Iy 1w

723035, ()% Walras #ERIE W9,

B AREER DR OME— P D S 12138 7 138k
FTOHPMERE X SR TND 2, HEEFHME»D
EH] (regular) & WS E&HEFIHATEZ LD
Ez b5, 0RFEXRMESS Walras IERNZIK S
TV HELEERICANTROEHEBEH S
2o

EES [17] E: 4= "2 O0RFAREV
Walras ¥l 27z C' BB E L, HITE
RIESE

E(p) =0=rank 0E(p) = n—1
EWGET D, Z DI E HBHEHFH, A,
p'E(q) <0=¢"E(p) =0, Vp, g = . 1)
&7 BB ML, E WY (SDD) %EiiTed
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ZeThb, |

Wald 05528 # (Wald's weak axiom) &
1%, %W $Z %5 9, Hildenbrand and
Jerison [16] i3,

Wald ©F5/A% = (SD1)
R LS, rank0E(p) = n—1 OIREF
Toh,
(SD1) = Wald O 5/ #E

TRIBRMEE LTnWD 2, FEBIXZ DM
52350 THD,

3.2 —RHEETIL

m BRI E) (B3 OB, n =M, |
ENEEOR, 75,

¢; R E) [ OFEa XL

b; W OWIIHIRAE =R

L,
Y, RFIEE oL )L
b; ¢ W 7 oAk

2,(p) M7 ORBEMS

LT5L, SAOTEBBITS N k ORITBIEL
ZRWT 25 (p) XA R KRALR D &k B
TEMTE, ZNH0HREDIRFTEBE
z;(p) IXWHIE O RIFRTH B

iz,

A = (ay) - B A5 (nXm)

LT BHE, AylxTNo oIz~ 7 b
Wy DA ZEAIEBIAS, A& T.
AREET) (2, A) &3,
1) BEINLIRFEDIFEOTHY, K
FUTR DR IE IR St
0<ylc—p"A >0.

(i) HUEF O I 0 TH Y, MRS
I G =HEIT 2 D &M

0<plb+Ay—z(p) =0

W 53—3
T HORERIND,
£ZT,
b+Ay—=z(p)
F(p, y) = < . >
c—p'A

EREETDHLEF: - Thby, —fnIk
MTEAR ML E NCP(F)

0<(p, y LF(p, y) >0 13
TETILRTED, X,
G(p) =z(p)—b

K={pesiilc—p'A=0}
LEFETDLE, WIESTER VI, K)
G (p—p) <0, (19

HLU Ay = z2(p) —b 1Tx4 5 KKT &bk & 72 o
Tn5b,
Hize=0,b=00E5 EETHY,

K=1{peT1"|ptA <0}
b, z2(p) @O0 kFERMESND,
S"={plp; =0, Vi=1,.,n ), p,=1}
i=1

LEFRT DL, ROBIZEILEIND,

EE6 [34] (b, y) € (ZNK)X -y B
R (2, A) OB EIT T2 2 2 O BB+ 735tk
1%, pWESALER VI(z)(= VI(z, S"NK))

z())T(p—p) <0, Vp E S"NK (15

DIETHY, y» Ay = z2(p) Wi THTH
o 1

[341icix VI(z) oft p lzkt LT, Ay =
z2(p) &iileT y BWIFEET D Z ENGEHENT
w3,

BHARER VIZ) OOTEIEN, We—iz
DNWTIIROEIAKIL T B Z LAVRIh T
%,

FET7 [34] BIBz(p):S"—>T"R3S" LTk
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FHGH, Wb,

(z(p)—2(gN"(p—q) <0, ¥p, g <= S,
pFq

&5, ZOREAf p 3IME—THDS. 1

LB DIE 2D THIZ—RILTE %,

ETES8 B z(p):S"—= 1 "BNS" LTHEHF
Ao T35, ZORHIMAN b 1IZME—TH
Do

(B FE]  z(p) @ O RI[ERMECHEHGRM: B>
TEHTE D & AR A RIR 5 TN il L 7z S
LB, ar Ry MES S ATHE—THS.

1

4. FLIVRXL

B ERATIXOER D B A B Lk (eg., [31])
BERTHZH, HEmmIEIELVDS, Z0EE
TIEARBUBR I 63 2 BB E D 5,

T ZTiE3. 2Hio—kBlgE T NVITHT D
Dafermos D151z 3-3< Zhao and Dafermos
[34] OHEERMNT S,

HT, W SR BIRL

g(p, @) : (S"NK)*X(S"NK) — "

TRD 2 O>OWE ZHT TR ERET 5.
G) fEEope S"NKITHLTglp, p) =
—z(p)se
() &2TOREELED, ¢E S'NK iTxLT
nXnf151g,(p, q) MIEEMH,

Algorithm

Stepl. 5% p'E S"NK »hbihd 5,
Step2. k=1, 2,.. ITH L TIROESFER,
O p* EFHT 5.

g(d* p" O (p—p") =0, YpES'NK (16

— Mty & BB e
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e BINERIEF L LTIp —p I <ehbid
KTL, p=7r"  28HMMikE+5. SR
HE, k=k+1 & LT Step2~

Step 3. HHHIEL X)Ly IR OBIEAELN
RENTHAT %,

z(p) = Ay, y& 1'% (0

[34] WXL RENTRBY, ko
REEHEN T3,

EEO [34] BB —z(p):S"— " S" L
THREGH, b,

(z(p)—z(gN"(p—q) < —clp—ql’,
vp, g S,

L c IXIEEH LT 5. £ ORF Algorithm 1%
PR %, 1

[34] B2 g(p, q) D%,
9(p. @) = —z<p>+%c<pfq>

1B 0 IZIEER, GIXIEEMFTIIE T3 &,
SR Z LR ENTNS, THIXG
DOEOH T - T & O i RVE A #H T
XH AR AR LTS,

— NI A E R OB,

ANE SR 1967 412 Scarf [31] It R S hit
JkERA & LT 2B RICHiRss kit £
FAERDNCRBENLTWD, IR
FAA MR B 265 Lemke [217 ¥ & i3
e SN TER, EAEITRIRMIUR OB
R 2> B A SR E b Y — BT 358
B OWEREPDBZHINTND (cf. [11]).
U7 L7225 B SRR REIT 0k 2 Bl o ) e 2%
DEESBE B,

FHEW  BAMES X(S"NK) ~O8 % K18
LT L i TR ICRITTE 3 O TR
RIREIZ S TN TWUWN Do PG B 8 WK ST
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gLk & OB THIZ %6

Newton ¥ @ BTG MEME (SLCP)
73 Josephy [18] 2/ T Newton {12725
T &AM L TLLK, Robinson [29] & —
At i # X (generalized equations) T
LR GZ5NT, EHROFEELZR> TN
%, Pang [27] ®©J1k<°, Ralph [28] ®
N2ARFREZFEAIL Uiz Dirkse and Ferris
[10]” oFikd T ORBFIZA S,

AUy N OISR IR i
REIZHT % KKT &Moo fERbicfibiic
Fischer-Burmeister B % % I % AH i 74 4
B LTIEMALE [8] doTHY, Hi
(semismooth) Newton #:ixZ O ML 5
HUIHEP S S HFETH 5,

P BB AR PE RIS 64 B PE IR D HER
BEZBND,

EREZDBNTND,

[4]1ici%, CES %) BI%L & #rIe A4 v Heff %
RE T B — T F AT LT, AE)ERE
hE—#TdH D Merrill and Eaves -9k
O [34] OHFE, BITEBFEDY I 21—
T4 K T==V O 3MDOIHICK D
MR A O R ERBRFE R AR I TS, i
e &, Merrill and Eaves ¥ Tl %4235 20
MXe i B < FHRHR 5 28, 35~40 TITHERHE
H3RD ST Todd O FHETT LML 01272
LZMM—=DTHHD LBELITLRNT &,
[34] DOHHEHEIZTRICK LT E 21X
BLREHRZZE, Y2 —F 4y K- T
=— U 2 B 100 BLE O R IT SRR CUE
W CHEEE 2%, 5%) ZRDDDITHEL T
5 EHENRRINTNS,

# W

6) i 1997 4E © Beale-Orchard-Hays H % %
BHLTW?,

w % 53-3
5. SHRORE

— % 5 B X, Walras 2R & 5
tatonnement @I AW TIE, BHAHERIC
KD ERALRNTE T, MEOFEIEMECHE—MITD
WTHIBLORWIEMNATE, RO RWRLE
"B 258 AH T OME—MEITHEH R E G
IR DDA EROMERMEE IR DI L LIE
HEZFIE$ 5 [17] OfERZZIZSEL 20
5, B OROMEBEIZONWTERL, ik
ZHEBLL e,

ARG TIRENR R ERE E(p) @ C' AR E
LTeds, ) 7y i~ o — it 2%
2B EeRFRkOFEE L TEAIND, X,
tatonnement #7217 T72 <, non-tAtonne-
ment” WE~O LD E 2 SN D H kD
—DTH D,

TR TR O Zim e, W
R ZGHR T BIEIC, EREZRIFTE SRR
BV, BHREOMRITE S AER TR
TEDHI LB TVBEDT, —EMHIZBS
T LY IRHREBE~OIH S M5 Ik
mThH b,

7) ¥ ORNIICEE2M T D% X LM T
» Y, Edgeworth #fi% [32] A& x b5 Tn»
2o
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