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A= ALTHTA

7 — LEER OIS 5B
(I BE DREFF, il BE DAL FF)

e —E R, BIRZAFHT S
B TE24 (Allocation) | ZEERE L 72\

ZDDDHENEY ORI

SESERRE FERBH, ZHMHR) a0, FEILEEOEKRDLV
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3.1. B> fE&E (Allocation Problem)
Set of Possible Allocations (BEZ/34E5) A, ac A

Lo : BOREe A »ollg a ZRET S (BRE) HE



ALy S DOF « FARIEF D ELSY

Single-unit:

Multi-Unit:

Multi-Item:

A= NU{0}, i € A implies winner’s name.
0 implies “no winner”.

Total supply O

n
a=(a,..,a)ecA, ZaiSQ, a, 20
i=l1

A={a=(a,,..,a,)eN"| Zai <Q0,a, 20}
i=1

Set of Items (commodities) B
a=(a,..a)eA

a, — B : Package of commodities

a,Na;=¢ for 1#]

A={a=(a,...a,)|a,c B,a,a;,=¢ fori#+ j}
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Side Payments Vector: t=(t),.y <R
Agent i pays money f, € R.

To whom?: To Central Planner (CP)
Government
Sellers
Mediator
Other players
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TR AN
“Utility Function”

U :AxR— R

By ae A BPRESHh, &8 f,e R 2335 L
Zr—Y—i A FIE) 1 U (a,t,)

U ; (a,t l.) is decreasing in side-payment ¢..
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* Ula,t) & w(m) OFEHRNEDOEWVICERR X
u(m) TEM T T AN m O CHT ARG (F—A0FIE)

U (a,t,) 1385 a ‘R 5F15 (B4 RERE DFIAS)



el TEEH T OB HE : B
(N, 4,(U});cy)

Bisr ae A BXOXKIW ¢, eR \Zxt3 580 H1E
U.(a,t))

T— O —)L L LS R OB TR X
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A5ElEfEH T o
“Utility function”

U :AxRxQ—> R
HEWRE we Q 2B\ T
fidsy ae A PRESH., &8 e R &35 L
FL—%— i O FE) & U, (at,,o)

U.(a,t,,®) is decreasing in payment ¢..
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AefilE R T OB EE : €2

(N ° A9 Qa (Q, )ie N ((le ('9 a)))ie N )weg )

REE weQ ITBITS, B ae A BLUOXIAW ¢ 1TxT 531X
U.(a,t;,n)
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Assumptions on U, : AxRxQ — R

Quasi-Linearity (¥EfRME) : FifEiRE o EoBtEoir)
Ui(aatiaa)) = Wl.(vl.(a,a))— tiaw)

v.(a,®) implies valuation function: Reservation Value for allocation a :
Flsr @ OFMAZE&ETHH L7726 D
(Independent of ¢,)

W.:RxQ— R
W.(y,w) isincreasingin y

Additional Assumption: W,(y,®) isindependent of state @
W.(y)=W,(y,o)

Risk Neutrality (U R 2 H37%)
U.(a,t,,w)=v,(a,0)—t,
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Properties of Valuation Function (F-HERS

Private Values (FARYfR{E) : V; (a,0) = V; (a, (()l-)

Interdependent Values : V; (tl ’ a))
i BT DWW T O IFEIIER B
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3. 2. Mechanism (A =X A1)
BRI E O R THEWICRESIND DN ?

HIE (Ah=XA) ZELTHEEIND
A=A L% L TREFEREE DS EICEIL TS

AH=ANET?

BB XOZIWRED [Fx )

SIIFERJIRTE A 1 =X A (i, #IE, v—n, FR-----)
FHEEREERTE Aoy T 47 2L —F% =D
XOICRMETE DRI X
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Mechanism

(M,g,x)

M, Set of messages (actions, bids) for player i
M= x M, Set of message (action) profiles
ieN
M —> A Allocation Rule
=(X;);.n> X;:M —> R Payment Rule

=< O

[Players announce, independently, and simultaneously,
a message profile m =(m,), , € M|

= [Determination of Allocation g(m)e 4 and Payments x,(m)e R]
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b |

Allocation g(m) € A

Mechanism
(M,g,x)

Mediator’s Revenue Y. x;(m)

essage m,
Paymentsx, (m)
Message=izz,

Payment x,(m)

Mediator (Central
planner, Auctioneer,
Seller, Government)

Message
Payment x,,(m)

Agents
(Players, Bidders,
Buyers,
Participants)

Agent 1
Agent 2
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BT A =R h ) L
REMRER T OBES — 5] L OBIR

Bl ME % 7 — LB Cord 5

Incomplete Information Game Associated with (U,)

and (M,g,x)

ieN

I = (N9 M9 (Qi)ie]\wQa (ui (°9w))a)eQ )ieN)

where we assume

u,(m, o) =U,(g(m),x,(m), o)

Players selects message (action) profile m e M
= Mechanism (M,g,x) determines

allocation g(m)e A and side payment vector x(m)e R"
= Player i obtains payoff U,(g(m),x,(m),w)=u,(m,w)
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3.3. A=A ALTFHA L
BESZE (BDAWIHERSE) DRKIZH D ZODH5HHRA

- SLEERY (FFSEMEEARY. Descriptive, Positive)

AH=Ah (M,g,x) 2T MVELOHT S
B NEBRIZED L I ICREI LTV DD

- &R (Normative)

FZHSRBICBWTEDERSPEE LWV (BRI NLDRE D)
LRIV —/U (Social Choice Function, SCF)
f:QQ>A4

(FweQ ITBWTES f(@)ed BEFE L]

ZELWESZED L I ITEMRTE 520> (ala Mechanism Design)
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SheRAELSY
(BF LWESTDE 2 5 ORFEH])

Quasi-Linearity (¥#8¥) ORKETF T -

AR (FE0F) HXb
mavai (a,w)

acA
NERP) 72 fr =P —/ f . For each state w e Q,

Z"i(f(w),w) 2 Zv,-(a,a)) for all ae A

ieN ieN
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A= ALTH A OHB :
(B —L%lE & [TFRITHD I L7 D E % bk
FEEDA = A NI EDHESRIE RN — N EETHIEDHIN?

EEDHBBERNV—V 2B (BIT. B1T) SED AV =X AT
Eam?

EHEEDA=ALANEVEFE LN ?
(L VBRE?2WNAILE > BRI ?)

TN DEWERSTH7-0IC
A= ALB ST T ASERE®RT — L X2 o
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Implementation Problem (ZE1TH&E)
A= ALT A DRFRY R RER

HERR]1 : EEOHSEEIL— F 1IZ{TAEE (Implementable)

D> ?

WEEX2: EEOHASHERNL—I F BSZETHEER X
EDXIRAINZARINT AUV INBDLENDBHN?
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- Mechanism (M,g,x) & Strategy Profile s € § 23AH7T &L (1)

2(s(w)) = f(w) forall weQ
AH=AL (M,g,X) TBWTHEKRI RNV § BFLALINdE
HEHBRIOL— NV OBy (@) BREIND

- Mechanism (M,g,x) & Strategy Profile s€ S AT X&EEMH (2)
AT 4 TR

Partial Implementation: B e 7 7 AV se S 13D
BAERIE 07 7 A L ? B%HHE 2?2 BNE ?
Unique Implementation: — B RRE
I HEIITFET D02 2 TNIEE TSR RR L
—IVEBITT oM ?

Abreu-Matsushima Mechanism
Partial Implementation D 7% %%
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AH=ALDH : B5ES A= N (Allocation i € A implies winner’s name)
(=D —)L e A=A L LDBNICER)

—Nr g AFL (M, g,x)

M, =10,00) Player i makes a bid m, € [0,00).

m,.,, =m, forall ie N Winner g(m)€ A= N makes the highest bid.
X,mm)=m . Winner g(m) pays his bid (pay-as-bid).

X; (m)=0 for i+ g(m) Losers never pay.

A fmEg AFL (M, g,x)
M, =10,0) Player i makes a bid m, € [(,0).

m,,, 2m,; forall ie N Winner g2(m) makes the highest bid.
X,y (M) = max m, Winner g(m) pays losers’ highest bid.
g(m) izg(m) '

x,(m)=0 for i= g(m) Losers never pay.
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3.4. BEFEAX 1 =X (Direct Mechanism) &
FBAEE (Revelation Principle)

Partial Implementation

fEERREIOL— L
f:Q—> A

ﬁ

g(s(w)) = f (o)

forall @ € Q)

A=A
(M,g,x)
;537 7 Sy i i O ) 2

se S
(ol DB 72> TN D)

flZ & B OB EHRE 7 1 7 7 A LD
HAEPE LN VBRI ZTIERIC LW

cf. Unique Implementation
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Partial Implementation D ZARE

Partial Implementation % A 72 SRR FNL—VITITED X 572 b DD H 5 H>

Partial Implementation % A7 3T HSHBIL— LV ORTITIZED K S RAD=ZALHBTH
A ¥ ERAITNND,

BWEITENE LT, FOX IR a7 7 A VEEB I NITHOWDD)
EZ

Direct Mechanism (E#EX 1 =X1A) &z X,

HERBIRL— L2 FDFE £H 55/ —/0 (Allocation Rule) [ZHEZ X,
IEEERRE 7 1 7 7 A VRNHEIZ D K D IZZFL—)L (Side Payment rule)
TP A UL
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Direct Mechanism (g,x) &% ?

&7 V—Y—RHEOX A TEERATE . M, =Q,
M= x Q.
ieN
g:izNQi —> A

X, : XxQ —>R
ieN

WE % DRNA BT 4 THRREIZ2 D  (Incentive Compatibility)
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BEOHEDIZE A LIX
Indirect Mechanism (M, #Q.) Thd

L2>L (Partial Implementation (233 ) TC)

[FZBHJRE (Revelation Principle) | 2SpXAL :
[Indirect Mechanism (2 X - TZ{T T& 22BN —UIX
Direct Mechanism |2 X > THZHITTE 5|

~
=3
503
N
N’



