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20 & X 7] 4 32 ( combinatorial double auction
CDA) 1E 3 4H & #A3E ( combinatorial auction ) F ¥
[A#H3%Z ( double auction) 45 &, 3K LW £
PR o % BN R A28 SRR A& I — MR EEAT
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BRI 225N E B AT NS, H
A2 G N e T T4 R SR 320Uy R el U AL DT
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FRA (AR AT 2T ERE T
PRAASE BRI SE) TR A A A
WEERE FEMALS S ANCERBER ) M
PR, T IR IRA P AR #T B A . BN, A5
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E 5 ANMENR. B, XRS5 A& NEEL
BE LT R EERNER. R fLEisd,
ZHFFEWNRR MW T REHBIEY H
RN BB UENHE S5 A (LT HE
75 ) BIRRA BK 32 XU B AR A 4 D R o,
" T P AR A ( Competitive Equilibrium) ” il 1
T3 BI3E 5 U b T AZ B Y8, (B 240 48 1 A 1Y
BERE—R X, I A 4 i E ) 2
fﬁ’l‘% LHURM NS AR BRIEN T &R
HRUR %42 (Marshallian path) " #4742 5 & XX [h]
Tﬁi*ﬁﬁﬁﬂﬁﬂﬁﬁﬁﬂ%h,ﬁ%ﬁiﬁﬁﬁﬂl%
kB FREAKTHL T M. B REMPFER
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it (BEN) s TRUa AL ZH , EER A —
ASEHF—AL T — R o Y 8 B0 ) A sE T
S, RIS DL B - At 48 SReg, S
Rk + (1 - k)s(HA,0 sk < 1,0 AL
#r,s AEITIRYY) , FR K EXN T HE B E 5L
WA EI BB, ST 48 3 5 IR Ry 1/6. FEREH
2% 70 R BE 18 307 ( Satterthwaite and Williams)
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1 AEMNRZER

L1 ZFHARERER

Wil EE =12, ,n MEFRALR =1,

,m R BT R AR SR 8D EARA
’JQH TARfE R AT (b,),b,p: 1. (b)) RARHMNL
HEPEMEEMAA L. HP, KT OMTE
FRMWEFT R,/ NTORNTEERHET R b R
AEMHEHRE. AR LR 4%
L (AR ) WEG, AT DA ERE B 3 SE A3
EMIRA R, p, R RAEE %Ki E
532l AL EARIR 2 5 e As. Rk, p, >
0 J¥ AT, RN AR AR B & hiffrsp, <0 K
HEEART, BR mhs A BARR B M 5. B AR,
(b)) MBI REA KT OB ,p, > 0, ZFArA S
RFALFH I 2, WA FR 42 7 AR
ﬁJﬁu HETAR (4,1, -2,-1),508 -30} FR

B, (4,1, -2, - 1), RREAFBIRAF
EEE@M 1:-2: -1 BB SE o F1 b PR RS &
IR HE o Fl d BIF A, 50 RBRZTMAFR

BEXSHAAHE. B8R, ZmMA S ILFHEIRRT
o RSB 4 x50 =200, b FFRT SR 1 x50 =
50; BT EME c PRI 2 x50 = 100,d # i 5
1 x50 = 50. Z2FA N RAEEINE, BV HEH
RN - 30, FAREMAERAET 30 A4
R R A I A
®1 IH(HEH) EROEGHEE,
5l (4,1, -2, -1),50% - 30}

Table 1 Information of bundle orders from bargainers or

purchasers, such as { (4,1, -2, -1),50% - 30}
SRR | #h3 | Torm | Lol | BRLAAM | AR

a buy 4 50 200

, b buy 1 20 20

y
¢ sell -2 80 - 160
d sell -1 90 -90

b, 50

p; -30

1.2 ZHZHMM

1) AL P RIS R RS, B AR
M RS R NTTRIE R KR R A B2
HE:2) MGG, BE BT RZEIRA &
R Y—BENXFEHT RS —EHEN
ST R BB I ELRT, 32 5 KA. X B T
BL” A8 L B A& TR (B B
IR #EEML T HE.3) RHANEAER
HEERMVAAGE, UEHTAERL.4)
FRBUE AP AL, HBCHFHIC 5 AT L DL
BL” B, B S RTHLE M TAE &5 AR (B Bk B, 46
SEER.
1.3 WiHHE

FEATHASE AL B B ER R AE—RE 132 5 LN
T, B W E R B IRN AR , B2
WHARRAM. 2B RRAERI TSR R
R, BISESEXUT BAc H BIp K. B, — M,
20 4 X [A] #1 3& (combinatorial double auction,
CDA) JABEA] 7R T B M AR A

(CDA) max zp,xi
R L7 |

n
s. t. Zbijxi <0
i=1

0 <sux <, Yi=1,2,-,n (2)
x, e 2" (3)

Vi=12,-m (1)
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Hor , J (1) HRIBLR, R 26 j i o i gL
HaEAREI Tt iE; X(2) AXHY
R, RRE I NEIHABRKAULSWAGHE.
R (3) TR L HA G AT 73 FIHE R, X
AT TG EAFRREXHITH. x, RoREW
B ERARFZMTH i MM AFT LRI 5
HEHE.

FARBIR & R FRSE ST B Z R
AU ERREERE, RARINEEA R
THABRM p,. — HIEARAAL, I A M AR HEE
F B S0 R R R T S5 BN K/, 7EX
L5 MAERIMT , HT S H AR & Fh i & iy T
Bt (s B Bk, 8 7 8GR iR T B iEHLN &
BRBE ASCER L T —R G e B, R iE
REEFETEN PR

1) ERWKERBA" HE W HE AL (net
combinatorial double auction, NCDA) Hi3%3¢ 5
TR AW TERE , % B8 AT Rm o8 T £ 1
LR )

(NCDA) mapr,-xl
Yog=l
5. t. quxiso Vi=1,2,-,m (1)
i=1

Yox <1 (2)
i=1
x, =20 (3)

HEREACY, pe, R ATE BRI HIR,

ERAMHGH TS B E k. EX%
R, R BALT AL TSR ST R R
KBTI, TREBT ERERES REX
H—HE. HL, fAL x, 5 (CDA) BB HPH
FXRF, EHAREERER BN HR SRR
RAMCHRTHE i PRIBANZZHARHE,
M2 g B HE T AT R BB AR TR i 52
AR HHA R, N SHENALGASZHN
MHRE B4R, LR 1 £ 5(CDA) &
AR, &A% ERANTHNZHFR B, W0
REEBITINZ ST R, WHEELREINT
MARLZHASEE, XHEEPES HiFETLH
TR KRR H TR FEAN. R 5 5 R 818
KIS 2 2% 8. (NCDA) AP (1) R

REFELH; X (2) FARAREHABMAHE
B BT S R B LB 2 FOR A 1. R
Rr7E BRI BRAG I DS BL 5N, B840 T 40 KM
B G ER MBS E R R E T A AL
o fE—ERRE HREET 55 5 BIARTE L W7
HBFIA TR B, A A 2521 (1),10,
$101, BNSE 10 A I SRS, B A
AE—A AR5, BRI T R B 10;B 38
BE1(=1),5,8 -9.75| , BD&4EE 5 NANIA A
R, B MASENEE R, R RS
MAERALTF 9. 75. 3% ERHLE, W x, = 0.5,%, =
0.5, B AT R SR A R 0. 125, HEH
U R U7 SE AR 2 25 7 KSR XU 18] - 24 4 £
HE.

2) BRSBTS

FT SR (CDA) #RI BB, 355 5 Mk B
BRBHS AL R ST HME, AL R
ROTAREIS RIS B 48 , R CTE MBI AR T
A8 R B R R R B R B T S5 L, SRR BT
BT 5 R RSB LB B B S A B B T S8
.

(NCDA ) BRI X8l R B B A% SR 2 1 R
XEFRE TN p , ERRBER S AR &
T B B 2 A P &S PR R B B SL AR OK S, R
B T SE S XU BT A P A R T R SRR A B
FrelRINTHT B A & B RN RAE
FMHRIE, WS EHARBRLA SRS
Wieh p) = ; bpl. HE—H T LIERA , LI F
Hras S RN BT R T (Y B4 A B3 B AR, T A
FENEMARBHSHAMATZHFA. IE
B RRUNT -

4 B, 3 (b,) ,M(NCDA) BRI X8 5]
R R

(DP)

minymH
T
B
s. i [1] Y=P

Y=0
ﬁEP’Y = (}’1,3’2s"‘,}’m,}’m+1)T{ﬁﬁxﬂ'ﬁr‘ﬂ%%
%’P:(Pl,pz’”"Pn)T,l =(1’17'“’1y1)’0=

0,0,+,0,0)". HAZHAKB I BN AL 3T
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AR %: BT MREES RS TR

SHAN b, — Y bypl WFIA § FRRE T %

ARAP-BY. HFY = (y,5, 5"

W [B] 8 (NCDA) #y B ¥R R 50 L (E A
w, AREXHEI, W y,.,, = w XY EX BRI
Bibmet,Hy, =p (= 1,2,,m) M

P m Y = 0,80%

T
S
1 ym+l

ym+l)T = O’IJUJ
P"BTYI = (ym+l 9ym+l"“’ym+l)T = (w’w’

”'9w)vr9[z]ﬂ:t9pi - Zbljp_;j = W(l = 1’2,"'5,")'
i=1

SR UEBIEE R, LA T 40 48 0 ZE Rl BT 2 1
BB HI S M, AT LUE A SR AR A
SRNG5S IR, WA A N A H A3
GV BRRIR w.

FELLELA |, 2 — 4 MR B 2 G 2 B2 52 )
B RN R BRI TEIA N R AT USRS Y

= P - BTY’ - (ym+l,...,

LS 5k = m;n{%},mu'@/wmmaz@ﬁ

HISEHA R LU WA MR RS BE N v, =
kb Hod LRBIERMIZ A R AR BARURMET
BN A ZM TSRS R EZEHARNAS
ok, DUPTA i R AR AR & B R/ D E 5L
TERBN AR E TR & AT LABZ BB 8, 3
R4 TR % b T e A A R L 4518 2 AT SE
85 T 1R i RO R IR 2 P & = 181, 82, U5
— I EEFHE R o TURT A BOSC B R (181.82) -
(0.25) « (1) =45.45.

2 & B

WA B.CEMEIHEIT a b MR HIETH
BRUaFEsE, = AR TR AN AL, -3),
200, $ - 182.75};B.{(1,1),100, $195.2};C.
[(-4,1),150, % —306.2} {4 A3 5T
AR KA I DT B, T 3E 5 A 4% #0032 AR AN
%2.

R2 BETREAATBFRRAUMNZTZNBRMERH

Table 2 Bargain price and value of bid based on maximum per-bundle unit trade surplus

mH FHA &
b, A B C BT Mk
a 1 1 —4 P¢ =100.28
b -3 1 1 P! =94.487 5
b, 200 100 150 k =181.82
pi -182.75 195.2 - 306.2
x, 0.25 0. 55 0.2
P - 183.183 194,767 5 - 306. 633
BT E R4 0.4325 0.4325 0.4325 0.4352 x k =
v, 45. 45 100 - 145.45 78.637 15
v - 136. 36 100 36. 36
ZHWE vy x pi - 8326.56 19 476. 94 - 11 150. 4 Y =0
HEEAR v, ¥ p, -8306.9 19 520.2 -11134.7 Y, =78.63715
HEXG DR 19. 659 29 43.250 43 15.727 43 Y, =78.63715

[RIFEIFOLT , 1 (CDA) BREVF I B35 FIR
BRI EARRECE , 33 % LINDO6. 0( £ H

LINDO ARG A A A ™) KiE, WL 5 Hrig A
L RN 3.
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Table 3 Value of bid based on maximum trade surplus Xd_a:z:ﬂﬁ{gié‘mig %ﬁﬁt%“ ﬂi*ﬂ‘ﬁm%" ) E

nE FAA Lais (NCDA) 22 S HUH T , REUCIE B T4, 3

— S S T S SRR A% 10 2 5 A, I 10 5

=) — :Z 57; ‘?;)2 3;;:::36 ST A SRR (5 p, R T AL

45'454 o oo 1 ];15 " PERRMS T Bl 5 B H B &ML G PSR KM

. T o 1100 | 36 363 636 Nﬁﬁ‘,ﬁjﬁJ ?*ﬁ?F/J\i)fM‘;"Zj‘J HEEBRBNZS
THEIWE | -8306.82 [19520] -11134.55 | S=178.63 AT S H HIFIEE.

AR, R BT R R R B /AL
&R ZE S, (NCDA) 5(CDA) Pttt ivE
BRI BT S S FAR RS

3 SWREE

FAEALH BT E 1T R ELI, T
G AL S22 0 9 TRUAC B A A4 S 30R 4%
RSB MM ENRE . THLHER.
T 7R BN S5 T S IO 45 4 [ A7 A T B R .
ARHWETRMA TSR BAR LN T
HTE LN, AN RE SEBUAASE T SRR , T BT
EMGHONGEWAEZ/EA. RERIUWT

(1) (NCDA) MLHIBEA B TR #EEE"
170 A FIF RPN R FE 2 5 & M FIAE. 72
AGEhE RS, —M ARG E SIS —
MR & AR, T RARN 4L & BT RIliE
YU R TE P A S A P 5, NI N 53 — B g
dda ALESN M, ERAHE PR EEE 1T
. (NCDA) HiFHLHIFE T AFAE 2
W KR ER A, X B — AL A R S5 I
AR AR AW = F0AR py TSR R R
MAEE M PLEHE— S P IS H{E BT
BT X BUE AT BR T dh A S B A AR (S
BAZHMREAMEREE" T EM
O’ Hara"*! B, 41353 5 SR8 L 440, P 191k
AR TFREIHE L ARRE. EERAN R 1E
BT, Wi PR e o (45 7 3 i R R A T3
BZGEMAREN ML 5 E. AR5 EWA
KTFHGHFROAEHEEHMBEL, IT8EAE

(2) (NCDA) #lHIfeFE—E R LB ikt
SERRAT AT, A R T SE B RO B EEEALE
Levin"® 3t F WA &HASZHLBIR AN, A&
FEEHEE A FIRTAE” B R RIASRT AR
R, XM RBAET XA ERR
HITHGRS ATHAGLHIHBEES 5
REBMHEE, it T —MRUTE M8
ER AT, AN ACHAEMERNS S A
AERBBSMIEE. (NCDA) YL R E A fIRL
HRRRLEFE, KBTS B HRREBKRL.
i, R B T B EH A a3 i
Gyl 4, AN 2 180 R U o 32 A SRR I 3L 5
FHITH G0 B, AT A 2 1 BT 5 58 5 Bl AR Y
K.

(3) (NCDA) HLl 7R P A ERIE K
RPUREL FOVBCB B HLE ST 53 5
R B GRE AR, BIREL S E A G
RYGFRIFHPAT. b, K, 5 A RESE BB
M. H55 A AL, XFHEF RS
ARBEBBBZ I A B M KBS AR WM. R HL, 5
BEETGEE T HAROERRT b; Mp,, 4
WHEBAGETE, BARERS 5 E B LB
B EATsE N A B A TS G« HE MR L
8 1o 17 B IR A7 SR I U L MR B /[
MR EIH SRR b I Ll B MBS E &
UETAR S TR 2R, XIEALHE
AL A 5 TR AT — B BT 2, RA &3 0
BB EELE T ML, B A toF BR HAtse
5Z5ANNAGRER. EHTXHIHF (W7E
SAAE) , EEMEX S W ABEIT N 5 G
Gie BEEL BN, K MENMERFELSS
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S5 AN RIMR SRR A SRS H.

(4) (NCDA) #Lil A F| T 82 = 7 47 1 P 3h
. TR SR B T R R RS AR. 1k
%2 (Black) ! Ay, BB 4 S (ST 51K
&) R gh— B/ LI B B R IS 55 5K
BB/ AR — AT 5 89 S 3h P AR R B
FEAEA B YL B 5 B K L .
AR GHLHHE BB L, 2 B35 7 R P IL AT
BB BUBOR. BTk, TSR IR R N2 E
ENRGTRIFARG. IR T —FFIE 5%
8 SMERIE, (75 B — RS IR SE R BR R =
TR R, AR A ST B TR R TR

2 % X WR:

(NCDA) MLk TR 5 E DIEL 5
HWZ G4, BREA RO R T AR s,
R & A IAL L BT HRIER.

(5) (NCDA) R R i 415 n] t SR
B G BREMIAE T LH ORI, e
FAMER T EAMER i BUR A= L BR R AR AY
7 dn JEPRER W 45 X LE 7 d ETASE S A A B9 HE
AR SR Z BIBRE, st , R AT (NCDA) Bl #$
LERR = BIF . RE ML, (NCDA) P R
FREERARFN T EEHE, ERLTHR
AT BN R, I TR 5 R BiIE ST %
it
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Study on combinatorial double auction transaction prices based on
shadow prices

FAN Xiao-yong' , SHI Qin’
1. School of Business, University of Science and Technology of China, Hefei 230052, China;
2. School of Mechanical and Automobile Engineering, Hefei University of Technology, Hefei 230069, China

Abstract; The ultimate bargain price is the result of unilateral competition among bargainers or purchasers in
the traditional auction mechanism. The mechanism of fixing price hardly reflects the information of bundle or-
ders and reveals the inherent value of the bundles. Based on a review of the current trading mechanism of
prices on combinatorial double auction, this paper proposes a market cleaning algorithm to maximize per-bun-
dle unit trade surplus by appling shadow prices. The trading mechanism of prices primarily reflects the value of
combination of commodities, and also improves the microstructure of auction market in the mechanism of mar-
ket cleaning algorithm.

Key words: combinatorial double auction; shadow prices; trade surplus; dual problem
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( L83 15 )
Study on signals’ effect on contract design and welfare performance

GONG Jian, ZHANG Xiao-hui, WANG Xian-jia
Economics and Management School, Wuhan University, Wuhan 430072, China

Abstract ; Signals that have correlation in a certain extent with agent’ s styles can change principal’ s informa-
tion structure and then affect the contract design of the principal. The existing literatures seldom discussed the
effect of ex ante non-certified signals on participants’ ex ante welfare. Compared with researches on ex post
welfare, research on ex ante welfare has much more real meaning in contract design. Through research on ex
ante welfare, this paper finds that. through the observation of signals, a principal can change his contract de-
sign and improve his ex ante surplus. The initial information structure of principal and the quantity of informa-
tion in signals can significanily affect an agent’ s ex ante surplus. Under certain strict conditions, through
principal’ s observation of signals, an agent’s ex ante surplus can increase, or in other words, the principal
can implement ex ante welfare’ s Pareto improvement.

Key words: signal; information structure; contracts design; welfare



