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6.1. IR AFRECHE

(Revenue Equivalence Theorem)

BEHER - B 5 6 [

) FEREEH Payoff Equivalence
) X REEE - Payment Equivalence
) IRARMEEH : Revenue Equivalence
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6.1 HDBER : —RPRMHEIZHRE
[FfE & B

ERINAHASHBINL—NABE CIZRBAT=XLTHNIL. £
b E TR, 6] CHIFREX#h8E. B CEARFRIEIC 72 5

DRBIEL NV —v (IR ERIRIL—IV) ZERT DB A
H=AALEVCG AH=RA (HDBWE Pivot A H=X1L) ThHb, b
L Pivot A =X LX) HHIFRAZEHD VDO THILIX. 7B Y Fi3.
NEE D ZHEZ 0D, IEMRZMERFBOTZDD A =X LTH A
VEEZDVLENRD D,
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6.1.1. BfEEH Y+ —I LT T v/ :
BEECZE ] D> & A ZE R~

(B 72 & D REH)
ALAE 2N, FEDEIR 1 BAL

AF2DH A 7% o,=1, (RREEMER L)

MLEL1OIALTIE =0 or 1 (FLEIES)

* 20,0,)=g0,Y) % g0) LHE (FKC x(@))
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ZNEH) T Bayesian Incentive Compatible (BIC) #7273
Direct Mechanism (g,x) XEDX 2 DI/ B2
SMHEF  FEELEFEOX IV EZEr s LE)

NRAJEL 3/ — L g)=1
g(0)=2
(Think why)

LN — L x,(0)=1]
x,(1)=0
x,(0)=0

(Think why)

Question: X, (1) =7
ZATLIDOANE 1 (BTENL) TN BXHh ) &
X BIC BLT 5 2>
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AFLE 1 BIEEEIZZ A TRHAT S (BIC) (21
1-x(1)20 (0, =1 DEEA BT 47) BLY
0-x,(D)<0 (0,=0 DEESA BT A7) :
0<x(1)<1
BIC A 723 XIWERIZITIER & 5
x(1)=1
# 2 bTFE Y FOHFFI AR KL

Z D, 72D FIIm AR RFIEEZ T X THTDORAIZTE S -

Full Surplus Extraction
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Kic, MLE1DS 4 7EHPLT, 0,€{0,14,24,1} 215>
x(2)=x1). x,(1)=x0)=0 THHZ LALE (Think why)
: 2
gl:yl:a) 32x (1)> 3= i)r11<a1)2(a)
THIL BIC & H7-27,
HENPHEE O TWVWAH I LITEER!
(FRIERD 2 A 7 Vi, Y, DA 2T 4 T HHIIC A5, Think Why)

x(1)=2,

T X bNTHFNAR KL N D,
LrL, bIFRRE Y FFRRE 2§ TN TE 20
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AfLE 112 THE#H LV > ¢ (Information Rent) | A

AT / DALE 1 BEAT 575

x(/)</ CHRNEED

—H. FAT1IOMLELIE Tx,(1)=1) HETHLD
Lol x1(1)>% R, XA % B LEoWTREBS LT3

B4 F1IHLTH % LA T 720
LY b 1—%:% M 2338 4
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MLE1OZATEZEHITELOLT

1 2 L-1
w, €{0,—,—,e.,—/8,1
| €1 A 7 }
ELEY (L2588 ET5H)
1
x (o)=x1) for all @), >E
1
X (@)=x,0)=0 foran o, <E
(Think why)
L+1 L-1
min®, =——2 x,(1) 22— =max o,
a)1>/ 2L 2L a)1<%

L ZERIciik LT & x, (1) ik A 2 Uk
HPFNA—RICHETE !
%%vybm%&47¢m>}éuwaf@—}é:

Surplus £ TH L LT !
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1 L-1
B A 78 Q= {0, = 1) R 7S Q= [0,1]

ST T IXEIFFIRA T — R I E

[EREZER D ¥ A4 7EES ThiL
[F CAESHIBRINEIE r:Q->4 ZERT D
EAEBIC A =X A%
FEWZFRICHIFRAZ 69! ]
ZEERRLTWVS
(FUEEE~)




11

6.1.2. [FMEEH

LT, EfeZEM, oA sit 2z 5OE
HMmiX. Private Values (FARIMEE) DIREV B 720 !
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BIC % #7279 Direct Mechanism (g,x) B’b72567
MRS, SRR, B
HEOTHED

THEENDDHEIX
g IHETFTHDX IWIHMKFELRZ2WNWZ LD 5

T EMEE
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MOTV—Y—BPIEERERIEIRF, 17 @, DT V—F— i B
o, XA L7Ga OHERNE
y(o,w,)= Elv,(g(@,0_,),0)— x;(0,0_,) | @]
(@, [TOWTEREL T D)

EECES (ol =0) LESEOREHIE
Y (@)= y,(®,,0,) = E|v,(g(®),0)- x,(0) | &,]

Bayesian Incentive Compatibility (BIC) DEZREAPEZET L
¥ (@) 2 y,(@),0,) forall i, @,and o
DFED

J’:(a?,-) s y,(@,w,) forall i, o,

l
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I TERERREZBS :
[HaxtERet: (Absolute Continuity) |

Vi (@)= jp(b)db+y (0)
EBIT pil00] > R BIEET S

Vi (@) HERETIZIE N5 & 5 THE THE
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ry;(a)i)zy,.(a)l.,a)i)=E[vi(g(a)),a))—xi(a))la)i] Via
MXTEFE TH D] W IRETR
(g,x) 75 BIC Thiix
HIFFEEITBHMUETH S -

%y (@) OEgEEE, v,(a,0) 2 a ITOVWTERETRLS THRTS
ER) vi(a,w) & p(o,|w) » @, ZONTHERELETD (F5VRE)
oY=
max y,(@],»,) = max E[v,(g(@),@_,), @)~ x,(#),@_) | &,]
1T @, \[TOWTEREIZ/R > TS (Think why)

BIC LV
y:(wi)zg}:g(yi(wirﬂwi)

X @; [TOWVWTERRIZRD Z EBDLDD
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=ODEEEH

Theorem 6-1 : HiFFF|EFE (Payoff Equivalence)

Direct mechanism (g,x) 25 BICB X y. (0)=y) 2H7TH201E, £REDOF A
7 w, €[0,1] OHIFEFFIFIT

W;
yi (@)= I E, Iv,(g(@),0.,),0,0 )do, + y;
;=0
ov,(a,w)
ow,
E, I'l=El |@, 1% @, IZ2OWTORAAMSLHET TD Expectation Operator.
GERIZEEE, thEbl)

ZZT, ov,(a,m)=

CDOFEHDOEENA b
HFFFIRITE SV — @ ITIRIFLTVA R, XHWIL—/L X ITRFEL 2D
2%V BIC THIIX, X ICEBRICHGANBIREDLZ LITRD
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Theorem 6-2 : H#F3XfA[GME (Payment Equivalence)
Direct mechanism (g,x) 25 BICKB X y. (0)=y) 2H7=TH261F, FEDOF A
7 o, €[0,1] OHAREIAVERIT

E, [x,(®)]

=E, [v(g(w),0)]- j E, v,(g(@,0_)0,0_)da; -y
w,=0

i E, [vi(g(@),0,,0_)]=y;(@)+E, [x(0)] BLOEHEE61 LY

E, [x@]=E, (@, | E, [v,(g@0.).0,0.)da]-

ZAT o, DXL x 2> O !
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Theorem 6-3 : HAFFIXAG{E (Revenue Equivalence)
Direct mechanism (g,x) 725 BIC KX y, (0)=y) #H7zd72biE, HHERAIZ

E[) x,(@)]
ieN
=Y E,IE, v(g@),o)l- [ E, [v,(g(@),0.) 0,0 )da] - /]

FEFA : EFE 6-2 > HHA

BRI AL x 2> Bl !
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Theorem 6-1 ZZERA L X 9
Theorem 6-1 : HAFFF#E[FE (Payoff Equivalence)
Direct mechanism (g,x) 28 BIC B X y, (0)=y 2H7TROIE FEOF A
7 w, €[0,1] OEARFFIFRIX

yi (@)= I E, Iv,(g(@,0.,), 0,0 o]+ y;
®.=0

% & TR DEFRIME I
&R EH (Envelope Theorem) |
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&R EE (Envelope Theorem) :

¥, (@) = yi(@,,0,) = E[v,(g(@),0) - x,(0) | &,]
BHETERE CTH D, OFD

Vi (@)= j p(b)db+ y; (0)

Z 7Y p:l0,11> R 7M'7“T5 LIRET D, obiE, £ED o, IT0
WT, IFIEWEEALZAT

p(wi)zyiz(wiawi)
DRRNL.T D, DFED

y;(wi) = I V;,(b,b)db + y:(O)
b=0
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Proof of Envelope Theorem:
Note
dy(@;,,)

yi(wiawi)_ )’,-(60,- —A,(Ol- _A)

= lim
A—0 A

pl@;) =

Because of BIC and definition of yl.(a)l.' ,@;), we have
yi(wiaw,')_yi(wnwi _A)

p(@,)<lim A =yp(@,®,),
and
. i(a)iawi+A)_ i(wiawi)
p(a)i)ZlAliI(I)y A 4 = y,(o,0,).

(Think why.) X- T, EEVWk5EZAT
plo;)=v, (@,

N AVAC BRI

Q.E.D.
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LIT, T & AR &2 ffi o T
MAFRMEEHE ZFEA T 2

DALY Elx(0],0.)|0,]1= E, [x(@,0.)] 1% o, 2O :
0

Elx,(o,0_ )| o,]=0

1l

THd, £»T

yi(@,w)=E, |v(g(@,0.,)0,0 )]-E, [x(o,0,)]
o ZOWTRMGT5 &

yiz(wi’aa)i) = Ew_,. [viz(g(a)i'aa)_i)a a)iaa)_i)]
B, @ =m LTBHE. AEREREY

i (@)= I E, Iv,(g(@),0.)0,0_)da;+ y;
;=0

DSERALT B, Q.E.D.
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6. 1. 3. ZhEAYELS & VCG Mechanism
LLFiX. Private Values (RARIME) ZIRET D, VCG A=A LEZHEL LS,

EH 6-4 :

Private Values (23 TlL,BIC % A 7= 3 E DZEA) 72 Direct mechanism
IZxt LT, ZnE R CHIRFINA., B CHIRFIE., R CEIR X WEE L T2
59 VCG A A =X LHBBTHFET Do

DFE Y
VCG A Jj =X 2 (Pivot mechanism) £V LHFFRAZFHOTNDOTHIIL
NBEHE 3 EHEZ HH D LR,
HERBIBEC T DRI Z 720 HFR Y
7z& 2 DIC Z BIC (255D THHFRNAZ LV HDH D Z LIXTERY,
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TEH 6-4 DFEH
VCG mechanism X BIC % %723 %1272 direct mechanism Th 5,
£E ® BIC % &7 %% /)72 direct mechanism (g,x) (2%} L T, VCG mechanism
(g,%) &
E, [h(w)=E, [x,(0,0)+E, [ D, v,(20,0.),»)]

jeN\i}
R TEIICEDD, ZDEF, VCG mechanism (g,x)D % A 7 v OHRFF|E
X (g,x) LRILCIZZR%,
FoT,. FMEEE LD, 2D VCG mechanism 1L H & @D direct mechanism & [6] U
XA | FUCHEFAFFE, A UG XHAVEEZ L2567,

Q.E.D.
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W% © Belief System 2SFEXIFR (P' = P?) DFA, —(rflits ALOBNEIL 2
Intuition:

ALE 1 DOFN, AfLE2 X0, EBWZ A FORleel] BNEmneE L X9
AFLE 11X THRWVALEE ] AFLE 213 T5RWLHE

AFLE 1 IXEOICHEE LW E RS BiX v &l
AFLE 2 1EDITHEME L TH BT 5 &k
LT
AFLE 1 DFPENZ A TS TholzL LTH, AMLEBE2DF AL HFE Y ENR TR
MMLE 1 DRIEDOFREL 25

= RS~
(it AL & D HE)
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(LT, XVEELWREA)

PHRAIELST R DT DITIFAILE 1 S 2 b, K~ BEFHEIN TR FR 72 ERg
s,(b) = s,(b) forall bel0,1]

BT VATHOMNERDD, BT a7 7 AV § B BNE IZRDT-DDEGEEZEZTHL I,

AMLE 1 0BT (0, —b)P (s, (b))

bizconWTHRXILTH L

0 2, -1
5(601—b)1’ (s, (b))

2, -1 2, -1 d 2_1 b
= —P(s;' (0) + (@, — b)p* (5" (B)) db( )_o

T D—BERER b=s,(®,) TR LARFTO TRV, ﬂﬁ%(s—spﬁ%>

—P* (@) + (@, - s,(@))p’ (@)

1( @)

o, -, () P(w)

si@)  p(®)
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AFLE 2 122\ THEIBRIZ
®,-s,(@,) _ P(®,)
s, (@,) P (@,)
HEmH B (s, =5,) KD,
P'(b) P’(b)
p'(b) p’b)
Lo L o i fmstfit: (P = P? ) Fonw e s LAy,

for all b €[0,1],

Belief System 23FEXRIFRDIZE
—ALEAALDO BN EX [ERIR ] 1226352 2720 !
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AMLELIIARLE2 LV Y (5800
(Krishna Ch.4, Proposition 4.4)

2DF VN . ARLE 1 DFD [Reverse Hazard Rate| MKV, OF D
AFLE 1 OFDEOFHETH HHEEREHNE L LD

14 (b) p'(b)
Pz(b) P'(b)

for all b

XoT, —B&KRELD,
b—s5,6) _b—s,(b)

s,(b) s,(b)
AFLE 1 (89) DIZ 9 D Price discount L2WZ E2EBEWT S (LY EDIZHEE)

s,(b)> s,(b) forall b e[0,00)
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Lo T,
(55 ARLE FEFELSRTEWE A T FRERINTWAALLE) I

58] AFLE &V bR DICIRE
= HERESD

ETNNIERNHOGEE. —MMEAFLTIZEC D IEZIR (ZALMEs AFL TIZZhRAES)
—ALMEEAFLD TS, A AAL L VW HAIFINADRELS DT EH D

520 Fix. BEOEIREOREEZIL-> T, — (AL EZEAL T, HIFRAT v 72 HL A
ey Lit7Zau

(%2 <)



