13 2 Vol 13Na 2
2010 2 JOURNAL OFMANAGEMENT SCIENCES IN CH INA Feh 2010

> 1 2
5L I
(1 : 400030 2 : 100084)

DRI T AP R RS E TF BN IR F) 780 S Ah o il B BRI BALEL 8 AT RIA, AL
H6g 0o 2L NEARFFT VCGAUHI G A8 2R, FEAUE] 69 U3 R NEX, 4 4FF R
KR 0 A ATA, hA48 2 H AR IR RRI A F ok, TTH LR b “F 1 £ BARE "F % 2
RIEATH . Pk, RE|T 3032 5 RIA BN ARG 0 A8 5L . 408 7 Zuh) F 40 3 4 1=
B EIATA Z ) 491G BT 342 3h F S 5 09 B AE N &, AR R AR X R FERRI R
54k R AT WIZAAE| Ao 2 3L VOG AUR), ZAHLRI BCEAE AR g FME A % 1 R BA-H £ B0
A&Fa VCCU#TF i éh-Fh 32 4 AT 69 AR, s R RO, B 2R Gtk T2

VCG AU
DA, BN IRF) ALER G VCG AUk
: F724 59 -\ : 1007- 9807(2010) 02— 0001- 11
0 2 2
s ( , ( conb natorial aucton canb national
) ) auctbn).
, (WDP)
1 ’ . Cramton'" RothKopfz]
; Sandhoh'” 4
’ WDP
? . WDP s
+ +
+ +
' ( allocation efficiency)
() ’
, , VCG . ,
, , Clarke( 1971)
: 2008- 04— 12 : 2008- 08— 18
(70701040).

(1977—), ., s . . Email huanghé@ cqu edu cn



— 2 — 2010 2
C larke , (VCG ) ,
, Groves
s Groves , s
A% ickrey[ﬁ] Clake-Groves . ,
,  V ikreyC larkeG roves VG VCG
)
, ( renegotiatin) 1
) (bilateral)
; 2 N 2
( ex-post renegotaton) 1 . n (smple
) (ex-ante) m inded supplier), : 1
2 2 (
( renegotiatbn'prooﬁess)w 7, ( barganing) ) ,
; %)
[1071317 i Cr&mtorllm
. ’ + y 1 N
VCG ,
’ ©
: \ ( ) ; VCG
R Branco ( ) 2
’ 2 w 2
Wand
2 2 j
(bargainng).
; ; J
’ 4 -
” * 1)
. 1 ( ) , VCG
W DP ,
( ) ; 2



(
)
. 3) :
()
. 4)
+
l
I
i€ I N (I =N. I
be I 1 1
J b ()
V(b “6’,
1
: b
VCG
VCG: (A, P.)
A
5 PA
(1)
( allocation
efficiency), S

()

max 2 [Vi(b) = S(b)] st b€a (1)

Vib) = 2oy
S(b) = 2us()
7 A ,aE,A s
b a 1 , b€ a
a (
)
,a b
1 ( partition ).
> n ., WDP
J l :S5(b)
b J
Si(b)
a ,
(1)
%%xijv,(b) st b€ a
wbDP (1) (4))
a, a b
Vi(b)
VCG Py
J

Py(Vi(b)) = V(JV) = V(]) +
Vi(b), jE€

V() = w;ﬁ Vi(b)

VOIY) = max 2y Vi(b)
y L ()

(7) X J

(2)
(3)

(4)

j€

(5)

(6)
(7)



2010 2
) J
o 2 WDP
2 + 113 j b (
),7'
| (WDP)
s r ?
) 3
’ 2 1) S
3 2) —
1 , (,n)]; ; 3)
2 , )
w? < 1, Pm], b, sz > , 3
(12 14]’
1 N S
Poy 2 b ( expected revenue)
P 2 ) WDP
P(.J = IZ : )
A D : L 2)
P j ’ |
s s 2
’ : SNEY
b= O sz = ZPAJ' (4)
JE w2 ’
, 1 2 . ’
(8)  (9) (10) 1 VCG
T, = e_”l(Pwl_JEZSj(b))+ ,
w]
Po, - /g:sz(b) (8) Brancd ¥ W ang[ 5]
o= e (Vi(b)-p) jE I (9) + ,
W= Vi(b) - pas jE w2 (10) ,
(8) (9) €™ , ( ex-post) , « N
[0-12 ’ 3
s Adﬂl atl Pen’y[“] , s «
t== (1/r) bg 6 Vi (b), j B
(8) (9) ’
M= 8 (Pa = 2Si(b)) + S
w] 1 7
Poa= 238,(b) (1)
o2
W= 8 (V(b)-p) jE I (12) ]
s 6 > ,m (,O’ s B/ J



2
w (Vi (b ). paj) ;
=B = (V(JY) = V(]) +Vi(b)} , ,
= Vi(J)=-V(JV)+ B; (13) ,
.2 V) g ,
3 J s 1 )
Voi(lJ) (V) J ,
, J
) , 2 V(JYV) ,
(4) , ? ,
, B (4) j WDP
Vi(b). , Vi(b) B;, , « ” ,
(4) a , .
(13) : : VCG
VCG ,
63 ’
, VCG
' 3
, (13) 5
, ; Rubinstei’ "’
s ’ 1 ¢ 7 ’
; § 6 G<1l&<1 1
1 ,
, 1- 6
5 , 1- 68
: : 6 - 68"
( ndividual rationality). 2 1- 86
2 VA
b —S5;(b) V() 1
Vi(h) 3
J b 3 ,
(5) , J ( complete infom ation)
j , N
N=V()-V(IY) (14)
P | py = 2t D) (15)

J : ;
J



2010

6_
Vi(b) = S;(b)
e T (16)
i
§(Vi(b) =S (b))
T = 1+ 6 (17)
6= §6< 1 ¢ ” j s
Vi(b) = Si(b).
(16) (17) 1
(11) 1
J
=8 (py- S(b)) (18)
,m 0O m=0 , 1
¢ J
) ) (16)
(18), (15).
3
J
J
o) 3
(15)
?
b Si(b)
, (S) -3
(15),

[VIIN) =V(])+ Vi(b)]=S;(b) =

B, (b) + Vi(b)
Y S (19)

(19).

D= (1+ §)N (20)

= Vi(b) = S(b),
= V)= V(TY)

exlernality).

VIIN) = V(]) +Vi(b) =
&, (b) + Vi(b)

o (1+ &) A

(20)(22)(23) (24)



2 - 7—
.D , Cram ton s
2 AB 2 2
D, S (1+ 8)A .
. CD 9 Dj > 9 . ’
(1+ 8)A, , VCG ,
— (15) R ub nstein ,
; AB Si(b) (25) Vi(b) -
“« ©l;  CD (1+ 8 (15)
“ 2 w2 V(b)) = (1+ 5 A) + Vi(b)
) i P = 1+ 6
( ncanplete nfom ation). = Vi(b) - & (26)
) ) Pi
, , S (26)
( b Bi(b) + Vi(b)
, 3 (19) 1+ 6 ’
’ (20) D, . ,
, )« (26)
VCG ( ) , Di= (1+ § A
A : ! :
I/](b). , « 1 ”»”
(19) (24) 2 (20)
, 4 D, Di=(1+ 8 ,
Si(b). :
1
2 1 ?
, (1+ 8N < Dy D; (1+ 64
, D, < (1+ §)A : 1 @l
, , - p( (26)); 2
Si(b) ©2 ( (3))
S(b) 2Vi(b)= (1+ 8) 4 (25)
,,,,, _HRERE HONRE
W Ve84, VCG i : V(b)-4, -
A 1 B _ C D
0 4, (1+;S)Aj (1+$)A/5 D,
1

Fig 1 Classification of biddingw nners and bargaining strateg ies of auctioneer

P D(])< A (Zo-Z7.),

; 1

Zb > Za



8 — 2010 2
pi=Vi(b) - 85 < Vi(b)
A- (Z,-Z,) > 0 0< 6< 1 ,
sy 2iVi(b) = 1S, (b) >
Zyi= 8 )i~ 25S8(b)),
&P A 5(}_;1’]' —j;Sj(b))
Zo= 2 (Vi(b) = &)= 258:(b) (27)
A & 2;2Aj> 0 (33)
D(J) = g(m(b)—sj(b)),
A= Z@ A-(Zy,-Z,)> 0 (34)
fo
- _Q[V(J)— V)] (28) ) 2.2.D(1) A

1

& 2= 2uS,(b)) + 2u(Vi(b) = )
;Sf(b) <0 (29)

5%1), - jgsj (b)) +
[jEsz(Vj(b)— N) - ﬁZmzs,-(b)] -
[g(v,-(b)— N) - jgsj(w <
2 (Vi(b) = 8) = 2iS;(b)

5 D= 2S,(0)) + (D(J) = ) <
2 (Vilb) = &)= DSi(b)  (30)
Zy, 7

D(J)< A= (Zv-Z.) (31)
(31) .
“« 7o
1 ) (
) .
Z, > Z, (32)
A (Zy-Z.)

2w 2uns 2((b) - o) -
DSi(b) = & Dop— DuSi(b)) > 0 (33)
ol JE ol ol

, 2, 1
; /., 1
:D(J)
; A
2 _
1
1 1
D(J) < 8
1
;lp_f— ;‘,Sf(b) <0 (35)
(26) P
ﬁZw(v,(b)— 54 ) - ﬁZ;s,-(b) <0 (36
(36) D(J) < 8A
2 2
D(J) < A
)
2
2 D(J) > N,
3 1



2
Vb J€ @ Si(h)J€ @
D(J) ,D(J) ¢ 5 2 ,
” (nature) :
, D(J) 1) V< S+ A= (Zv-Z.)
D(])=V-5 2) V2S+ A= (Z,-Z,),
1 )
2
V= 2V(h). S = 28(h) (37)
: S Jo( )
V s « ”»”
MRS, G <V (0)-(1+8)4,  BAZEHHE
v AR B Y VCG i
BERREHERY,0) Y
st [— mzx |
V2S+A-(Z -2 ) l g2
b [(mme | #80
WS, (5)2V, (¢)-(1+5)A, haead b
AR D,
)
V<S+A-(2,-2,)
2 j
Fig 2 Equilbrium path analyss of gane bew een auctioneer and any b dding w nner j
, 2 ](( 2
s P%p s
( ) (14) . ( ) : ;
, L7 , VCG
(VCG ) . . (14) J
P ; & =V(])=-V(Y) VG
’ Pj .
> p] vV
s [13 2 S V
3
A
3
2 A_(Zb—za)
2 3 ’ 0 N 1
, ! ,
Fig 3 Albcation outcane based on buyers and
, V S 1 , seller’ s total values
A- (Z]J_Za) V(])_A S> V_ A

3 V.CG ,



— 10 — 2010 2

( 3 I ID). , , ( nfomation rent)
VCG . A= (Zy - Z,)
A (social surplus) 5
, A VCG
( information rent). , “ 7o« 7
VCG A— A . ,
(1 1), 3
; : (11 ,
., 0 A , ; ;
( ) S
I S
VCG ( )] , ,
VCG , WDP
(Zy = Z.). (Zy-2Z.) , 4
, “ 1 rooe 2 7
11 , ,
» A= ,
(Zy - Z.) . J “ 7
, 2, (Zv - Z.) ,
A (Zv-Z,)>0 , . . VCG ,
3 VCG , (Zv—- Z.),
(Zv-Z,)—/ 1 VCG
VCG

[1]Cramton P The FCC spectmm auctions An early assessment[ J]. Journal of Economics M anagen ent S trategy, 1997 6
(3): 431-495

[ 2]RothkopfM H, Pekec A, Harstard R M. Computatonally manageab canbinational auctons| J]. M anagen ent Science
1998 44(8): 1131- 1147.

[ 3] Sandholn T W. Approaches o w imer detem ination n can binabrial auctons| J|. Decison Support Systems 2000, 28( 1
2): 165- 176

[ 4] s . [J]. , 2003 6(5): 24- 28
Chen Petyou W angD ngwei Chaotic search akorithm forw nner detem nation in can bmnatorial auctons| J]. Joumal of
M anagem ent Sciences n China 2003 6(5): 24- 28 ( in Chiese)

[5]GrovesT. Incentives n teams| J|. Econometrica 1973 41(4): 617- 631

[6]V ckrey W W. Counterspecubhton auctbns and competitive sealed tendes[ J]. Joumal of F nance 1961, 16( 1):
8- 3a

[ 7]M askin E Nash equilbrum and welfare optinality[ J|. The Review of E conom s Studies 1999, 66( 1): 23- 38

[ 8]M askin EE M oore ] Inp kmentation and renegotiatbn[ J]. The Review of Econom s Studes 1999, 66( 1): 39- 56

[ 9]W atson J Contract mechanisan design and technological detail] J]. Econometrica 2007, 75(1): 55- 81

[ 10]Rubmstein A, Perfect equilbrion n a barganng model| J]. E conanetrica ,1982 50(1): 97— 109.



[ 11JAdnatiA R, PerryM. Stmtegic delay in barganing[ J]. Review of Economic Sudies 1987, 54(3): 345- 364

[ 12] Cranton P. Stategic dehy n bagaining w ith wo sided uncertainty[ J|. Reviev of Economic Studies 1992 59( January):
205- 225

[ 13] , , , . [J]. , 2007, 10(1): 94- 98
W ang Dingwei Wang Qing Gong Jun etal M odeling and analysis ofm ultistage bikhteral bargain ing process| J]. Joumal
ofM anagen entSciences m China 2007 10(1): 94— 98 ( n Chmese)

[ 14] Branco F. The design ofm ultd in ensional auctons| J]. The Rand JoumalofEconom s 1997 28(1): 63— 81

[ 15]W ang R. Bidding and renegotiaton in procurement auctions| J]. Euwpean Econanic Review, 2000 44( 8): 1577
- 1597

[ 16]M asColellA, W hinston M D, Green JR. M icroeconomicTheory[ M ]. Oxford United K ingdom: OxfordUn ve ity Press
1995

M echanisn design on can binatorial auctions and bargaining

HUANG H e\, CHEN Jian’

1L School of E conam ics and Business Adm nistration Chongqng Unwersity, Chongqing 400030, China
2 School of E conam ics and M anagement TsnghuaU niversity Beijng 100084 China

Abstract We design a wo-stage mechanign formore efficient and practical hetergeneous goods sale opera-
tions which first mplements VCG canbinatorial auctbn then price barganing Specifially adifference be-
ween one-unit auction and canb natorial auction is existence of different types n w nner bidders 4 types in
our mechanisn W e show thal the auction stage keeps ncentive canpatb le property n VCG. The fve types
ofw nner bidders can be divided nto wo groups i e, “lIst class bidders” and “ 2nd class bdders”. For
buyer there exist decisbn conditions for 2 possible strategies n baiganng stage Equilibrum path exists in
this game beween the buyer and any seller Campared w ith classical VCG mechanisn, our mechanisn m-
proves social rade welfare with a valug and the econam ics meaning of the valie is auctbneer s net profits
difference betwveen VCG prices and bargainng prices generated by “ 1st class b dders”.

Key words canbinatorial auctbns bargainng mechanisn design, VCG mechan ian



