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© = #:4 % Edgeworth box
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EAAER

2 H—RERA N E AT IS

o LrRBMALELEK={1,...,K}

o — /NP 73 (centralized market), %A K AN

o MHALEH (REXLL) REFRTHHITEEZRSH

o il KA THRMEI G, HNTH k A —/AMAs pi

o ZHEERWMAR LY = (p1,...,pK), FEAXRZHENARGET RKEHEL
o AR5 XAILEEHmEE K/ Mt KRBT HEM

o HANALEHAXOHA; LAAILEL

o SLEFMARIAT H A H5H AL TMAETRE, mIE AAEA O
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HT1EL

o Lt —f MR A LARA Arrow-Debreu-McKenzie 4% A
o Arrow and Debreu (1954) “Existence of an Equilibrium for a Competitive

Economy” Econometrica.
o McKenzie (1959) “On the Existence of General Equilibrium for a Competitive

Market” Econometrica.
o {27 i LF R4 /£ 1953 449 Econometric Society 452 L5 3 T

o ADM #2 &I 5% $- 4 B fir AR X 3% AR A B — A3 38 8
e Debreu (1959) Theory of Value 5 £ 5 % LAk

e Debreu (1982) Handbook of Mathematical Economics 4948 X 3 7 €L 4542 4L
— BB G E RIS ER
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B

KA (exchange economy)
R REESH={1,... H}, REANARENRHZAHHKZ U X=RK >R 5%

EX 1 (RZHEFRIT R 1)
BR—NEREEFE = (", UM pert, WHERLp e A SHERE (¢ )pen W44
(p, (x"nen) # H—A 55 4 47 (competitive equilibrium, C.E.), # T 4% ¢ /3 5| 3#%
/i:
Q@ XENFEEheH, Fxle argnlaxzeBHp)llh(z), Hp
B p)={z€eX:p-z<p-e"}
Q@ THHIE Y ey(x" —eh) =0
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4 PR RIFEIR (production economy)

ol

o HERALEST={1,...,]}, AEMNLeGEFEL Y CRE

ha)

%
o bR FEELHH={1,... H}, RENAREMNRGZRNHH U" : X = R S R,

ﬁweeX,ﬁﬁﬁﬁﬁjﬁﬁm%ﬁﬁ%ﬁehqmpuﬁh
othHﬁmﬁje]%&zh¢=1
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& SR ER R

EX 2 (EFEEFRESRE)
GE—NEFZFE= (U e, 0Mpen, (Y)ig), NEREEHERE (A4
EFEIERD BHE (p, (Men, () jer) B —ASEF 80, £ THIE 7210 2
QO MENMWje]Fy €argmax, jp-z
Q WENFEEheHH x"e argmax. g, (i) u(z), £+
B"(p, (y/);) = {z €eX:p-z<p-e +Zje]9]’-1p-yf}
Q@ THHE Syenx" —e") - Ty =0
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© =4 5 Edgeworth box




R #:4 i Edgeworth box

Edgeworth box: EAZFRR

FAARRE, AT, HEREAAT S 1 ETK, SHEEAT D2 & LK,
E={e!, e} ARAARRYGZRAOE, &FEM—8 (@A) HR-ATHRE

(feasible allocation)

0>
2
e2 A, 72
————— _—— —e
'E
1 1 !
e, X }
\




R #:4% i Edgeworth box

RFEmESSEFNR 5=

SHRE R RS RGEFAESxe X, 2XRTFARESN

P'(x) = {y € T|u"(y) = u"(x)}
% PY(x) N P%(x) # @, W &£ ZA] (mutually benefitial) 3 % =2 18], Bp 7T i@ id 3L 5 5=
# Pareto 7 #t
O,

X Plx)

P2(x)
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R #:4% i Edgeworth box

B

# P x)NP?>(x)=x, BP 1422 69 L £ it & 4adn, W] x £ —A Pareto RHLEE,
IR AATIRE y, ik—F REREH AT 5 — 75 ik AP A4 H
Edgeworth box ¥, Fi# Pareto BL & 69 &, #r A& £ & (contractual curve)
o ANTEADIFH = H B, FiA Pareto Bt E 45K i — &l &
Oz

Pl(x)

P2(x)
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R #:4% i Edgeworth box

Edgeworth box 17~ {5l

B BLE x BEMKE 695 & (R ERpA i 4) 5 Pl(x), P?(x) ¥4 F x
R EBLEA, 4 M B B & — A Pareto RLELE

O,

P1(x)

O1
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i A etk

¥ EEM . Arrow-Debreu 7552

e Arrow and Debreu (1954) 6942 $LE ¥ R e M A AL A — A7 LA
(generalized game)

o AMATF Nash (1950) *+ Nash ¥ fir A & M 69 1E 9, SBIEHZ T LAEFHFH —4
Nash ## (p*, BLE")

o FiEHiXA Nash 2 —/NE 48, HAl, BRE HATHHFFNG

o McKenzie #9iE ¥ 7 ik IR, RA#EH EmE4EFE X Z(p) = 2(D"(p) — )
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I XiE%E

o R ALEHELN={1,...,N}

omié4ﬁ%%neN%m%ﬁ%%s%Snﬁﬁiém%*¢%ﬁ&%%
.zxs:yxmxﬂh%&X&Aﬁ%%n%% HFE "S> R
o EXALEH n 6y RABRAM R @S 3 5"

5
o HMET = (S", 7", ¢ uen H—AT LHFH
)=S", BPEA RIRE, N T A — A
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I~ X18ZEA) Nash 157

AL @ 53

o %% — AN 4 (strategy profile) s = (s!,...,sN)

o A 5% n 49 714 % (unilateral deviation) & X # s|,t = (s!,...,t,...,sV)

o A 5% n s RWRME B E (best reply set) & X H

B"(s) = argmax; (s 7" (s|nt)

o T 4Z M= 3 (best reply correspondence) & L H f=plx---xpN:53 S
EX 3 (I~ X1EZEH) Nash 1)
EREEH s s € B(s), MARHEN T 89— Nash ## (Nash equilibrium, N.E.)
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Nash HE 8 F7E M

EIE 1
%hET, @A neN, it $Ts ¥4, £Fs" M, 3#8 et EEE . B H
B A AL, DU Nash #4877 /£

TE .

Bt X T s" MW E " BB, e T BUEN G SR " AR E, |
Berge R KA 4o p" L ¥ ELARH, TRIEL=PIXx - -xpN:S S LA L
FiEg, BRHAOA, ¥d Kakutani A3 S Z 2 G A s €S #HL s € B(s) i
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H iy Atk

R|EFPRFIEOEEN

EIE 2

bR EG 6= U, eMpen, FTHIAHFEHR:

Q@ MHEEheH, >0

@ MEEheH, Uh#4, v H £

QO MHEEWM R keK, FrEheH, #HF% x>y H x>y B U (x) > U(y)
o

W — A3
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HEGFEEMRIER: EX—NT XIEE

o LR m >maxkzhe£‘, FXM={xeX:xx <m}
o X HARES LXK, Mm— ARG N4ELEH
@ EXRBEBS=AXMX---XM

o EXRESALEH he Hepka#n":S >R A

nh(p,xl, ol ..,xH) = Uh(xh)
o EAMMALE Yk EL[HK": S >R A
(p,x, ..., x) =p- T, (x" - eh)
o & XA b e K g IRH3F 2 A
o"(p,xt, . ) =B"p)nM, ¢=A
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BEEAEMERIERR: T X1EZFH) Nash 11

IiE EaR e S Ag 7 XHEFR ik R e 3 1 69 Kt

AP REZG—FRIEYR @"(p, (x]) = BM(p) " M #i&Lbk, K2R 2
e > 0 IAVR L

% 32 1 #RiIE 4 & —A Nash 34 (p, (x")1)

KT BRI (p, (x")) £—AEFHE
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BEEFAMERIERR : 3EIE Nash B R T F 191

Bk Y, xt <3, el

BiEst F4E&E h e H, x" & B'(p) LR A U", @R AE B (p) N M Ldait
IEp >0

BiEp-xt=p-et SEE e H Rz

BiE Y, x =3, e"

E eh > 0PI h e HRZA-ANEFRGZL; IANKATAHL; #L
Dubey and Liu (2017, sec. 3.2)
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WIEE 1 5: HERBEAR

wp-x"<p-e'Vh T,
pe(Zpx=Xpe") <0
% ARF Yy xf = Ypel >0, MR
p=1=(,...,0,1,0,...,00 € A
fth

WEEAA P (Dpx=3,e") >0, WpRIBAESHFG—ANEThE, LA
(p, (xM)y) "RANE.; X—FBHHA Y, x" -3, e" <0
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HESE 2 25 " £ B (p) MANE B'(p) " M E&Kik U”

te

e z" E argmax; g, u'(z)

X% - FRE A

Rikik: kA z" € BH(p) \ M 1
7 Ul(zh > u(x"y, wieTkE L
WAzt e Bh(p) B UME") > Ul (),
#wm W REFe Y4 e € (0,1) 4%
Z(e) = ez + 1 - e)x" € B"(p)n M
M2RE UME(e) > UMM, ®&Ew
Z(e) & B'(p) 89 AT 4 36 > 0 1547
7' =%(e)+(5,...,0) € BH(p)nM,
fodF oy iM% U (2Y) > U"E(e)) >
ut(xh), 5 x" & B"(p)n M &9z
Zil
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WEE 3-53: p >0, MEARNFS, miaHE

$3%: Rikp =0, WhREBRALEL PRBITFRL0 L, W x"+1,€ B (p) #
AT & &

Fa4%: Bikp-x"<p-et, WHEES>01EZ " +(5,...,0) € Bp), ittt
MK i% K A AR h 89— AN T @ B

A5 MBS Y, -3, e <0, B EH T x) - Y ef <0, 12z %3]
p>0, #&

P-(kah—Zheh) +P€(th Zheé,) -<0
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F RS RIS EEN

EIE 3

R EFERE = (U e", 0Mhen, (Y)ie), RERE2WAMHELE, HBIE
(Y)jey it R I T &1

Q MHEEje], YInRK={0}

Q@ MEEje], YI RANE

Q@ MHEEje], YI+RKcCY/

Q@ 4 Y=Y"+---+Y], YNnRK = {0}

Q@ YN(-Y)={0}

W 7 A — 5 % 3 1
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B by 4@ A bR

Pareto sRLECE

LR ZI|EFE=U", e pen
o MEE (x"), € XH ATITHy, mR ¥, x" <3, e"
o BRAANTHEE (xM)y, #2 (y")n, # (xM)), Pareto T (y");,, 4= B3 prA 9
heH#H UM > UMy"), BEY—Ah A UMx") > UMy
o # (x"), #—A Pareto RABE, 4o XA L€ TITAE E Pareto £ F (x),
st 2256 = (U e, 0Mnen, (YN)jey) 27T VAR AR89 % X Pareto RAELE
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BHEFFE—EE

o ML EMTILBFE, M—ABE (x"), HEFHHHAE (competitive
equilibrium allocation), # & %& p € A 4% (p, (x")) & & 9—A T4 H #iy
o XA F LA XM L
EIE 4 (BAEFEE—EE)
B K Em T B A i, N %HERE & Pareto xHHE
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‘A2 FE— RIS SIUERRERT

o TR%T &y RN I LR A B3R 3E 18421 (local nonsatiability), HAF A& T 5.9
ExhzxtMp-xtzp-oxt, ARFE RS pxh > p ot

o Lt ARIF Ayt AR A BT 14T /R 3 (revealed preference principle)

3 5 R AR AR

FAEik. BikALE—ANTIERE ("), Pareto th T L4 9 #HE (x"),, W EHEMH
BEaEp T, AW Ap-x"<p-2", FHEARAp <" <p -z 3t h KAeke
p-Ypxt<p-Y, & BTHREZ L Y, 5" <Y e, #p-Yxt<p-3, el
Expeptmia ki it Y, =3, F A O
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BHRFFE_EE

EIE 5 (RAAFFE_EE)

BERERTE £ EEHHEDHE, NE— Pareto x LB E, #HHKE—M)

HEE, FREZRESNEHENEHAGM R —TESEHHE

ET ARIFa R —ABRRKM S, A TRTAH ST T B PR LE,
B AR, EnAENEeE

JE 2 %R IR KR A T 524 TR % Pareto 20 E 69 1 A ARAT IR AE % R LAY
HBE, BT HLAFEIR
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