¥22% HoW
2014 4E 9 A

o A R A

Chinese Journal of Management Science

Vol. 22, No. 9
Sep., 2014

X EHS:1003—207(2014)09—0018—08

I I P2 A D 275 vl o 2 D A% SR DA B 32 75 91 B2 e 4 2

AR XN, TR S

(AR FHEAFEFERFR.RE BX

710071)

B ASCRIU R RPN PSR 0 1 T R A A M D WX R a0 M 1 B S 5 R R 0 2 A0 SR e LD S U5 3R AR
B0 R A AR 5 TE B SRl b LR ) B BP RS T B RD R AT TN LG s R P IE T AR A GR AR L A R T R e 2 LA

Je BbR B A X 32 07 W R AR O B2 IR L REAR B T — L8258,

KB DA ) AA S AR R ; HL TR S
FE S HE S F224. 32 X ERFRIRAD A

[

5l

52 — 1) U5 F 75 B 15 “augere” , i RE A 3 0 i)
AL RRIMAE RS EM T —, EEAT
W SR Y R L AR A, (R A S
W B8 0 2 A X AR R S, 1961 4R, Vickrey JF
iz R e X0 32 IR AT 0 55 . I FT JF T 471 32 3
W R,

Wi 2 I A O K R R R 445 4 5 FA
B EAASEAE AL G 4h S 5 W 28 AR 45 G 1 — Fh OB
1 7 5 4SS 2t Tl R RO . 2R P LI I A )
i T SRR B IR 55 0 45 B Gl 1 3E A
17 20K A RN e AR A . LR R B R
RARBEAR T 4032 B 41 240 32 bR 16 2 5 80h5 19 1
AR FT T A M A BR A R KR T T
FEPE R R TG M. i CNNIC 955 28 W Hh [ H 5K )
KRB GE T4 7% - 2011 4F 2 45 v [ X 4% 1)
Y f FH R TE 2 35, 6 %0, 8038 FH P 1215 5, I 4
KRN 7.6%., ERHM BN eBay, 2011 4
O TR HIEBR A N 5. 9% . gk BT 24 %,
K 27.6 {000, WM, M LSRRG & T REZ%E
MRF 55 2% 8k . Bapna,Goes fl Gupta ' 4§ H} , # 5 3

il

Wi BEH:2012—03—29;1&iTHH#1:2013—03—22

EEWE: HEARBEIEESEIITHE (70701028) ; HFK H ARE
B A YR I E (71101113) 5 Je 25 4 3L A B Il %5
B T ¢ 43 ¥E B (K5051306007)

YEH B AL B 1977 —) L (BUBD WAL 4 % oL FRHE K2
S0 A PR BE BB DRSO I L T i S AR )
sz

it
~

I R ) 32 07 WS AR 1Y) S SRS [A] I A AR
SR, Z B AR B B SZ 0 . Gallien Fl Gupta®) gl
AN E R R/ I N S SR T Sy TR U ¢
T2 S B I — T R4S 1 3 A T s
KA — M 388, Pinker,Seidmann il Vakrat™
AL T 2 i R 5 AN SRR I B I 4 32 3 B %
B340 32 4 4 0 de 00 40 3% A RCR EAT TR AR . Ik
b CE NV ZEERIF T M. RN
8T 29 M A0 S2 AL BT A 1), O SRR T B
DERT 2 TF AR B 4t A BSOREOR B AN A% . BEE R 432
R 5 Je AT 2 W i I ol O3 A — A R . 20 i
R N B ST T R B O R R G B ALY
FE N A TR A B AT e A F Y. A5 AR R
WE A <2 505 8 BB 5 T 1SS A R S B AE T
SPGB FHIVE 5 Rk A A0 32 8Os L S R
AT B T M ) R A58 s TR B AR R B, 20
75 30 1Y 22 DX B AS 4 0SS 1 Y R e 1 At
(GE R TR

AR MBSzl kA T — S8 Ak AN WV B
2 s 0 Oy L R R R I — . BB
XA e AR I A T swoopo. com W, i TE
AR VIR IR LS T LA v (5 75 R0 % 99 ol 7
S E BRG] T REERES S AR EL R
S [a] E IS .t 32 07 g5 SR R G O A AR e
BE e AR . (HR B S eBay i 5 N
R R T KA E R E . FERP A % 5 )
Z: G Rp N HRTT B S A — R B BAR B B R O 2 I
LA AT X 2 gk R AR Ay, A
WAL T swoopo R Wt A 1R £, Wi 2 70
ZR LIS 2 K NV SRR



%M

FE B S ] T IR A B0 A% o B2 A0 RS SR L % S 5 W i AR 0 < 19 -

H Rl E A — 2 50 3 Mg BY A% 52 40 5 Xk AT
T#5¢. Hinnosaar™ 32 f M FR 18 7 7 B AT W A7
JB % 2 5 R AT JFAS T S AR . AR R AL
b AR R T 2% S 5T BE
P30T 205 AR A A9 ST BR A AR T T 3 A0 A B 4
. S5 AMKEMMBE T, Mitta IE T2 5
NAERE G BERYRD A SR W JF 25 1 #02R% 8052 o 46 1Y
#3%3, Brennan, Joseph 1 Henry"" 7£ & 5 A X
W PR AR R A T AR R, R A B RD R A R
AR 3 5 B pR 0, 3l 3 Bl o T L AR AT R AR O3
st AR R B00H 55 8 TR AS 58 4 KB A S 18] e T B R 2R
Bl T2 AT 2 5 A0 KU 09 245 B 64T T 18
E R e RAER AR T UE B T 2 53X 224 il B R 19
Ji % J& F XU D 4 A . Nanney™* 5@ o g 57 — A~ 3E
Xof R 58 4 {7 JERE RG] JB % S 5 1) 3 SRR A 43 o
117538 43 30 1 3207 ARD A% vh 3R A 19 3 B2 i 45 I
i T AR AT M U 5 9 4518 . Byers, Mitzen-
macher Fl Zervas"'" S8 1A X FRAF BT 52 0 32 07
WA 1 LR L 9 A 2 5 NIRRT I Dot 2 B S
bR NEFAAE IR 22 A R 2 5 B AR AN 3BT I $bm
WIAFTE2E 5 2 5 NZ AR 1T 5. il
TEFP 3 W uh oF 17 52 #1436, Zheng Hanxiong, Goh
A1 Huang Kewei ™) % LR 7% 142 465 15 3 4578 19
Wt A AN B B G . T O A AT HR T BRI 4%
PR E BN A2 5 EHTE 28 RINRZ HRE i
8 b A% o 3E A XF b S it R ] 4% 8 B S 0 RD R 4K
it o AT A BB 4% b T DA S 5 3 AR A 1 I 25
TP, AT i 7 2 5 E AR . A Swoo-
po FP A KU . Augenblick!™ & th . 1 K AE — 5 B
AR IR Y T MRS I 1.5 A Ak
fib3d % B B oK 4 At i AP R S B0 2 5 3 R R R
AW AR A B R B E S 5 # RS
N N C R e S TP}
Swoop 2% 2T i 19 FD 4% B4 24T 43 Hr » MacDon-
ald™" & B 24 B 09 T 3 A% #E 150 —200 EITZ
() B o 352 7 R A5 B S0 R A A 38 B A K5 Bl R AN A
AR s 32 7 W AR B D

8 O w1 1 N L el N = B
HREEHEL T R M AR . RN AP R RS2
JEH E W) B B AR RS T B R T DL AP AR IR TE]
FU AR R 56 h TP 16 . 2 5 N E4hs — 3 i i)
YRR S R BRIR N R, SRR
5] 3 I 25 K Ry 2 B0 i 1 2 A A% R R I Y I
MR SRR . FRAT R B AE W En RS A b b

& Y)Y TN RS W T A A 2 5 R
ESL TR IS By Tl 4 1 o) [ 1 7 LR 7 P T
B A% AT LATEBR ] B Th X R ik A5,
Tt A WHEER T DL, B AE 1 T A S . 9
sl 2 H AN T B AR O HL 2 9 0 2 1O A R &
I B R G R R A L2 580 1L TR TR
] N B RD A b B 2 5 0 BN M 23 B R R
[LTEER = B/ 7D Oy 1 N S SR RS
J5 2 B R A58 iR TR AR A0 % 7 KDL B 2 3R
1R Z A B s We 7 AH N 1Y 7E AN R B AP S )
LR R BARAT O X K AR BRI A e %
Brennan, Joseph Fl Henry"'™ %} [ _F 4 #6286 5%
FRJE 5 AR SORE X 1] T BEAN B A Hh 2 5 3 1 X 4
W SR m DL SR 25 W I B AR R AT WO TR L R L
Sy o #b R A AR B E5 0 HEAT R L s B S o AT
SEMR ] T B M AD 2 rh 32 07 4R A 1Y B B 5 0 R
R AR IR AN B bR 2 RN RS T R
ROCLHRANE <5 2 5 HE L ) R R R AR AL,
2 5 B B SR LA R AR R A
R R ER SR AR AT I B RS L A 3 TR ER
2 AR ARG AL BEAT 18 SO A N Y B
SRR B 4 R ) BN 5 e R A AR RD SR T
24 JB 2 14 A4 5 SR e R S 5 M0 B S AR R AT R L
555 138 1 FOE 43 B 9T 5 e T K BRI A i A
F 8 6 XA ST EAS 3R Rk TAERI R 7
If] .

2 =E

0 oA 00 b i 3t B b 23S R 2 R s 3 T
P A A 0 o 2 1 D R K LB A [ E A
P A0S AR R AES SRR TR 2 TE
APl E AT dh AR S R O T S Ak
H T AR B A TR B 45 A [R5 X 4 il T
PRI SRS DU T A . B, AR A A W)
sty BT S A A% 2 L [ R X BT A 2 5 AR R — R
M. o RaRR R S BT S A% . Lt Ul
JE AR 2 SRR A At AT LA At 2R T8 W SE %
{ELAL T 2 SCAT A% 0

B G 1 R B AP AR T R R . 207 #R R B E A
ARG po FIPHE T FENREE s o FPACR A 8] E 45
SRR (] FIRD A I R AR 45 & A & A . T T Fie
01| 2 71 18] € 45 AN [B] MAD AR I (6] . 4535 B0 R A —
AT IR S BD A TT A I B T 2R A T T 46
THE . XL B ARAGRE po IT IR S IR AR — U



.20 - o AR

2014 &

YIh B ST A TR s o M4BT R R ¢ B, 3
TEfcG ¢ B T NI B R G50 B 5 — i f
H LAY S AR . I AR R R B
Bro skuf, B IE S S0 P S w0 A% T R
so BITE AR Rl ¢ BP A AE ¢« RPN TSR B
AL YRR M WA . I Ah W T
¥R BE O Jolt B RBAS IR, BeBT, s — LA
PLO iy it . W& S5 kB & A —
EMRA L b R BRI, TR &
SR AR TERD S SRR R S A I RD R B 2
AR E ),

BRIE—GHRPE S 5N ESHA
FOAE B A XU e, AT S 5 N8R — Ik
MR —A B B A PR AP RS BRA Q A
MRBTE: . H g BREANHE, ¢ =1,2.-.Q, 1L Q

=220 55 0 BB A SRR

ol —p, BB g MEITAS S RO, W
RS H5 NS ¢ MBS 5R IFASE ¢ +1 BBk
A H A NFFEAR B 202 5 I LA A& po — sq
PR HER TS EmE . TS5
ANZ GRS AT BhR 2 A BT Al AR Y4
b R RIS HIWLAE N 0 — (po —sq) —b o BRIE g+ 1
B BB Al N AR AR R 1 — g o (HE,
WRZH5 AR ¢ WES SR NE ¢+ 1 B BA
Fopts N8R B 4 %00 2 5 KA K& b5 A 4
WBA AT MR T HAAARE 0 . Hit, 3K
IIAT AT 2 5 ATE5R q B BeS: SRR B AAS IR 3%
B SRR B EE S [o— (po —sg) J(1— ppn) —
b, R FMMASHHA HM RGN 0, HA
M2 5 G o R SR AT B I B 55 R R A 2
WHES5, MR, Y ¢ > QB B R G5 H,
W, =0, M1 <qgQB RIWEHHEHZXMATHSYE
N AR BOAS iz 0 BT 3 A5 A 401 2R 0 5 A R B [0 —
(po —s)D 1A —ppe) —b =10, PEIMTH g0 =1 —
b/Cv—(py—s9)) « HBqg=1m, HERHF—5,FKAN]
Lo = 1—b/Co—py) . WTiT 55 g B A B 58
EN L E Y

b
1— 1<{¢g<
#(1:{ o= (ps —s(g— 1)) 1=

0 q>Q
(D
M EAT LA L B & FD A ST L5
B W AR

B, Fneh g BrBeZ 5 N FE R iR, 1
— B, FRSH NS IMAR. a . g > 1,

Al—p,= Q=) . ML, 25 AMES
B B 1 TR A5 32 4 ik s 2
b _
T g=1
B = b & (2)
! [v*(pofs(qfl))] =@
0 7>Q

2SS Wl IS I € 2 T o o N R R A
e P 25 BE D 25 ) 22 i A A% 18T e T 3 0

XTF RN 5 At B3 R0 2% b 3R~ 15 0y i a5 A2
P VR 30 40 L - 400 1 e 2 LSS A A LA I T A
TS 5ARGR R T8 S 8 hr S I ZF . | (D)
A2 2L FRATAT LA B R 23R 15 1Y S B 4 o8

ER, = i(po*qurbq)(l*,u,H)ﬁm = v—

bp, S b
b;;g%%va—mllaggti;1ﬁfjﬁ> (3)

ELUR AT B o R L BR SR AL TR FRATT AT RLAR
FILIT .

1 AR TN R A, 3205 KA 1
WA A ARG T B T 3 A

3 REYR

Ry N e S R B e e A B
S N P e O % R [ N T S ]
vl 38 5 M W TE L 1) Jie 28 AT S AR /N B )
SE O ARATF I 25 32 R VR T B & 4% A B R AT
TR AP PR T 25 RN AT T B B RIS
i Y AT AR BE N BRI S S B AR R ]
A E T ER B N T R AL R, X/,
FEATTHRe 53 B 78 5T 1 25 AR F i 2 5 R0 R 1 b
TREME DA B S AR AR I R S

TEY TR h o 25 SRR I e 73 A JH Al 90 0] LA
FARBE R FEAAS o X B HE A ) T RN RS A o A
AT R B, ¢ = 1.2,+Q,Q+ 1+ o ] yy™
BRE oM BHEAS S RME, Ba.41<q
<Q B 55 2 W e AR, 2 5 GE SRR TE
B BOR S B g Lo — (po — s (A —
pi) — b s BEMMAS SRR RS EN 0. B
M2 5 GE R A RS 0 g R e oA 4
HESH5HA, FM. Y 1 <qQm . f e =1—
b/[v—"_(po—s(q—1)], Kqg>QH . HAHAZH5A



%M

WM B AT ARAE L XS5 Nl E R RTES ¢
B BOARAS B B CAE N o (1 — ) — 0, AN S 5 It
AR 00 T2 ¢ > Qs iy = 1—0/v,
4 g =1 NRFF—ELRNS ™ = 1—0/(v—
bo) o HIBCRT AR L[ R B RPN 9 P ALY op L 5
q rBeA NS SRR IBER D

b

e G sy TSR
Ma = b
11— q>Q
v
4)

M g R q B Bt 5 N R i .
WR 1= = A= TRZ5AES b
BErIR & 1 0 e
b

)" =1
v o ¢

1—(

1

_ b 2
[v— (po —s(q—l))]

B 1<qQ S

1
w1

by ¢>Q
v

2L LR T 70T LR i 2 1 B
B 4 B0 o 8 25 1 0T 2R 2

Q q
ERY = > (py —sq +bq) (1 — ) || i +
g=1 j=1
N e\ TT e bp,
Mgl — gm0 [ = 0o — b — 2o 4
g=Q+t1 =1 v — Do
Q
Q(v—1>0) b
Ixr 2 77 17
o Mo G (6)

HARRUE B 5 B 0 WM sk B A B SUAT LR
P R A X ol 45 SRR D T AR A Y 38 B A R T
ZEARHUN R ARAFAY . TR FRATA LUT E B

REIR 2 RIS RALI T . B 5l 5T R R
MR 28 AT 19 0 A A DR T i 5 RO I 7 K AR A
.

4 RS
Brennan, Joseph, fil Henry"'™ ) Swoopo. com
SR A 1] b I A 0 3% 0 0] Sy A 50 0 08 2 D 27 R

s LR 207 W R R AT T 0B . A 1) B AR R
TR XU R 2 5 S ST MR T

o b AS SR, 4 Q= (YT i

BT W FInMm AR LB g I BeA ATERR B AR R
pi N

FE B S ] T IR A B0 A% o B2 A0 RS SR L % S 5 W i AR 0 © 21 -
1 R P21

#;/J — v—s(g— 1) @D)
lo ¢>Q

B ot BB R P g BrEeZ 5 A
R R, TE. RIMESBHNZ5 ANER
q [ B A 240 A

1— by
U

q=1
b B
T 77 1<
v—s(g— 1)
0 qg > Q"

(8)
Fa AT BT AE ) B AN BP R 32 Oy RS
) R 2 T
Q q
ER, = > b+ g0 — ) [[ 1t = v—b

q=1

(9

3£ T Brennan, Joseph, 1 Henry"'™ 75 #| ff 4%
wL R B R S m T RN AT S 5%
FR R0 2% SR LA b 1 8 AR A5 i A B 25 AT 1 XL
T AT LG LN 458 .

(DR FAFR R v % 2 5 80 4% i AU R
Bl D 27 2 05 5 5 2 M B AR ) R R R R
oL B 2 5 RD IR 00 R ) 2 e D A 2 AR

() AETE] BN AP AR R 45 R B D
A HERESE s WAE 7] T B AD A v, AP AR S5 R A HE
R 25 AL 7% 3 AR 128 Uk

AT X FER DA m B R A b B
FU R HEAT W0 08 25 1A A% 2 8 b T BR AR 2
Hb 22 5 N RARTH ) it i 2 SCRE I i A AL B =22 38 i
ohn M BEAT T 25 AES A BB B R S5
{IRE SN et )| O/ (1P S N o e S 7/ I
RO BERD I 2 TR W [ A DAE R 32 AT LR
AR R . TR, 25 MM Bk
PE S Bl B W) i 2SR R R I 3G . AR AR A 2
HAHERR

(3T R 3 1] b A0 B 2% R A5 1 300 B2 i 4 gk
i TR AR A ) T B AR AR Y

b/vy o W) [ L 10 o (o S 2 B N iy )
AT i 08 1 TR 0 2 A oSS A% RIS 5 45 A 9
HE  EFD A b o T i 0 S A% B T (IR T T
Mg R B B b 3207 Woas AR/ — 843 T 32 07 U
fit BRI T 2 5 B0 2% i) BT 6 2 i 45 bR 9 .
HH I T A 23 A Al R LR ] B AR AR R A B



c 22 - A R A 2014 4
250
200
S
& 50
H
=
® 100
50
BEEEEEELEEEEEE R EEEE R R EEEREEEEEEEE RS
T o T S 0 A
1
O v—b S (3) B & o AR A R fe b &
LR Qv = (2L, T o 617 5 PR Ty 5 A AR LR i B L AL

BB RO @ = [22 7. wak. ri b B

AWM BREE Z . RN KRB Z L B KRR
Bebn 98 T8 22 L g i i 1 A

5 BEST

i 1o SO I AR D AR I 1 5 B B L FRAT A B
T W) P il L D B A D A T S A G S BT
T AR B LA TR IR S S . 2 M
W2t A VR BE O T TR S A A 1 BT, DLBCRD 2
R 25 . HeAh 0l X A% T R AR T
B BURE O B AR Y — U B A AT AT B 0. 05
JGo FEURRP AW L B i 2 e Sk R T
TEHEATBebr o I A T X i DAy o 2 At 1% — ol g 401
LTIy - S o (= RTINS B = F W - ||
S AT R I A [RIRD A W - (4 45 9% M A T AN
FlL.AH 1. A8 270, HIbal LA . AR i
M AT B L LB A 2 2 52 W) DOt 7 1) B A
13 2 o #E TS WA R K A AF RO A . AN AD R
MR ENE R TRRESERBMENS S, HE
BOBD I B2 I AR A T S B SRR L A A R
PERE  ETT AR TR AR RO AR . HE R R Al
AN BT (AR » by 0 21 LI R oA AT BE 2
AN AR TS 1 25 8] i/ BT B AR A UK AT A
BT MR B s 3 F AR A AU A . 5 R R B
FRZEARL - BAR 2% AN M T I8 Wi 32 25 %) A 2% &5 21
FEAR—E R . DR . R S A BB AR R R iR
e AR e i L B B 9 DL B R A P 3R A 1
W 4 o

(po »s™ 50", ITFATHFI A Matlab 2 B 5K ff .
FHATRD & Wl SRRy S g ks R Z A0 T
10 %] 5000 JTZ (0], Ik, FA114 © B 10 F] 5000, LA
W g B KA B s, K s IBA A (po 5™
b* ) o — KU FD IS W i 1 bR RN T
o Bt po BUFE [0,0] X [R] b, [RBE b, 5 4% bR
P A RE B o w1 5 W S B A % 1) 2 5, i LA
fiTHs o W [0.01,10] o o5 —J7 1, % B FP R
MR R A S PR RS T R B R, N A 4 E
C R aR » T A4 s B L0. 01,50 o AR E
AN CHER R T AN R Y AE 10,5000 B Bl
b7 2 F RN S5 A0 AN A& T I R BE 43 53 R 1 ST A 0. 01
TG« T e LS G A R T S AR R LR R
WE b = 1Ff s =0.01 FFHEE R FRATATLL
133 po Mo ZEH R RAN po = 0.0450—0. 35
o WHLIE UL ZE 0] R BN FD A B b 2 5 T
#6210 B 5000 Z B B BB A% W i 1) S O B o g
ER T M 0. 45 I s ARARFR A 1 o0,
P T FEME L N 0. 01 J6. L. X T 11 37 1 4%
T e e Y BD A W i T O Rk R R L A AR B
W IR B b 2 AL A A T B R

6 H#iE

LG R — BRAR G AR T M A 52 4L A
A% T 3l A AR AN BRI A T 1) R 3% 8 3l 9 B £ K 5
AW RS IR PSS AR — MR T
78 55 B 20 PR AR R RN VLBl T — 1R MR
JE EUF BT LSS T 9 G 0 2 O R TR
G LA — TV Sy F2 0 R e Ty s R T — ol B 4
BT BATI N AR LA TF AR 1 19 45 36



%M

FE B S ] T IR A B0 A% o B2 A0 RS SR L % S 5 W i AR 0 © 23 -

B AR NOZ A B — R, TR
AR ST it AP A SR TR 1] B A R 4% R0 ) Ay A
FERSGE TP HT 1 18T AN A A% v B 2 BD S H  OR et
PARGSE T iR iy I Bl a5 . 45 FRAT AP R 45
FORIM BEAT T B B T A SR AR R ZE ) o
TENARMr R A G5 H B 16 T o %) 18 1 25 T R )
T JB R A A A R W A S Sz T AR A ) ) R AR R AT
T BT A B LT R 2 R A B R AR T
AR B 2 K4S 0y B AR 1 A58 . AE I il
b I ATF A Brennan, Joseph, 1 Henry"* gy 85
RN ) M RR R S R B R AR AT TR
TE ] EIFb A L B 2 5 R0 2R 08 RO Bl D 2R
R AR U U535 » LD IR 5 R ) M R B D R R AR R 5
5 Z M B AE ] R B AP A b B 2 5 R A i B
P D 25 i A 2% A R 3, D R 45 I A R B A R
PERRIB IR . T3 Hh L B AR T ] BN p BD A R A Y 19
s TR W T BN R R RS B JE . KA
WS TRPRGE A 4% T BRI B2 DL S e bs 9% F X
Sz IR AR B R e . JE S B FRATT R B AR Y
PrAs T B BE R 0. 01 JC. LR AR TR A 1 9T,
AT T S A0 B A AR 5 T A0 M 2 TR R Ee SR
FUARAE g — OB 24 7 55 B KL TE R R
*ﬂ%ﬂﬁ%\@%%%yE%Mmﬁﬁ@ﬁ WL ¢ 35 45
T3 T VF 2 AR G G R IE AN 0 . 3 2o X i R AR R
Wb WS R A5 R B AT W20 o AT R B AERD
APHAAFRNESENZ 58 .2 588 %H
FEERVU LSS HEZELEERE, 1B ax)
2 5 5 1 AP A R LA R i Z AR A 1) B 25
SEMA 3k BEHOREAE R FATTAR K AT T 1wl
MR A
HFIRFERE I, F AT B po W AR s HEBR,
bo/s

Q=

a Q
7#!1*1)H#j =p02(1f
#IH)H#J 71302]_[#1

=1 j=1
[)()2 H/zj +2(/z—x) (qul)Hluj Zq(/J—x)H/lj =
q=1 j=1 q=0 =1

Q 1
Do + E b— s)H/z, + Eq(b* s)H,u, — Eq(b*s)n

q=0

Q
ER, = E (po

Hat1) H/,tj + 2(1(/)— s) .

Q  qfl

—qs +bg) (1

=popu + 2 b— \)H/x, Jr(h—\)QHpj = pop + Z b—

=0

4\~>]'[,,¢] (@)
=1
o5 M

- b _ (v—po—b/s+j—1
H v—po+sG—D Co—po)/s+j—1
k
Sy = |]@+i—Dw=v—p. H:
j=1
Q q Q
2(/;— oﬂm = 20—y = -9,
q=0 q=1 i=1 q=1
(”Tb) /)\‘ZQ:(Ms'[)) 2 u*b
S g . S L [
() (A =A% e <—> 4=l
Sy S Q S oy Q
(G )
S Qq
HT
(@1 — (@ = =) 2, (@i » e+ k+ 1),
k=0
Fhltt_ﬁ
qtl
2(/;—~>HM: [2( ) “4+9 -
q=0 q=0 $ S Q—q
S Q
o by w1
(M)] D -5[ S Qt1 D Qui(l)]i
s aq u s—b s aq
(4
S Q s
(% —1) E=h oy - - =
u S Q+1 S Qt+1
(4
S Q
i—l
——1+Q) ) . .
K 14qQ Y (APt Y
s o S D Q
(4 (G
S Q SoQ
— + Q) (=
—b+s=u—0b— o u Q (o)
[E-B)
SoQ
o—po=ulkQ= po/s i () F .75
Q-1 g+1
D0 — O[lw = v — » — b —
g=0 j=1
GO Pl Py (v b0y
N N N Q _ v — po o {J o
T
s Q
(o—b) (L P 0y
Q (d)

(YL b
S Q

G (D A (@) A7

ER;I:PU/A‘F"Uff%*/]* ‘7 g 2 —

po(1— —po—b— — ¢ =9
( p\))
S Q
; (o—"0) (W) ol
R R i JLA
v — po v— pDo v — Po
P

Q



. 24 . [ 45 PR 2 2014 4E

. ﬁ(l* b ) European Journal of Operational Research, 2010, 202
=i v G oD (2):574—583.
i B [A] . 2908 43 00 0 L ). 4 BB 2 24
TEY REBERL S T7 AR5 B ST B 45 0 2006,14(2) :1-16.
5] W B EE. T 2RI RS
ER””” Z(PO*Y]“F[U)Q*#;%)H#}“JF 2/11(1* [ ]L ﬂlﬂ%ﬁ ? 1‘7‘1‘%{ ’JT“QET 2z ? Lﬁ
= ~ah BAEwEgEL) ] EE A, 2010, 18(5) . 145—151.
. 61 W ZR, 2 ARG 5L L &, M TSz EE R IEX
#Zil)H new FRd + Z /)q(l _ #q:l)H#W“ H #Y;yu _ [ j =] 711_: %q: DB H% é“ HL?E*EP%%T" E’]EHE j‘
¢=Qt1 J=QH FREERFSE[]]. & T, 2010, 24(1) .59 —64.
ER, + H/lym . 2 (1 — ) H ] = ER, + [7] Hinnosaary T. Penny auctions[ R]. Working paper,
= Q1 i=Q+1 2009.
Q ® p ot . e . .
H#}W o[ Z bg H e — E by e [8] Mittal S. Equilibrium analysis of generalized penny auc-
=QtL j=afl G=Qfl j=Qf 1 tions[ R]. Working Paper, 2010.
- e v A
Hjj(ﬁj(ﬁl)%ﬂ Mg > QHf. Ha MBS ¢ K. 2 [9] Platt B C, Price J, Tappen H. Pay-to-bid auctions[ R].
p = TRAT National Bureau of Economic Research,2010.
Q “ a1 X M ”» " P 1 e
ER™ — ER, + H/‘;W . 2 I H o [10] Nanney J. “Entertainment shopping” an analysis of
j=1 =QF1 j=Qt1 profit and strategy in a new auction format[ R]. Har-
w o+ . .
Z by H 2] = ER, + H/‘M QU™ +v—1b) = v—b— vard College, Working Paper, 2010.
¢=Qf1  j=Q+l [11] Byers J] W, Mitzenmacher M, Zervas G. Information a-
bp, (v—1) H(l b i )+ Q1 7i> + symmetries in pay-per-bid auctions how swoopo makes
v b TGl v bank[C]. Proceedings of the 11th ACM Conference on
o—b] - H(l — +b.( - 1)) — b — ])i]n + Electronic Commerce, New York, June 7—11,2010.
v bl v b [12] Zheng Hanxiong, Goh K Y, Huang Kewei. Evaluating
/)Q(v ) H (1— b ' ) the impacts of auction bidding restrictions on consumer
i=1 v tsG D surplus and behaviors-an empirical study of penny auc-
5 3Tk - tions[ C]. Thirty Second International Conference on

Information Systems, Shanghai,December 4—7,2011.

[1] Bapna R, Goes P, Gupta A. Analysis and design of bus- [13] Augenblick N. Consumer and producer behavior in the

iness to consumer online auctions[ J]. Management Sci- market for penny auctions: A theoretical and empirical

ence, 2003, 49(1):85—10L. analysis[ R]. Working Paper,2009.

[2] Gallien J, Gupta S. Temporary and permanent buyout [14] MacDonald C. The economics of online penny auctions

prices in online auctions [ J]. Management Science, [R]. Working Paper, 2010,
2007, 53(5): 814—833. [15] Brennan C P, Joseph P, Henry T. Pay-to-bid auctions
[3] Pinker E, Seidmann A, Vakrat Y. Using bid data for [R]. Working Paper,2010.

the management of sequential, multi-unit, online auc-

tions with uniformly distributed bidder valuations [J].

Bidding Strategy and Expected Revenue in a Descending Pay-per-Bid Auction

DU Li, LIU Li-li, JIA Jun-xiu
(School of Economics and Management, Xidian University, Xi’an 710071, China)

Abstract: Recently, many electronic commerce websites have begun to using “pay-per-bid” auctions to sell
items, from mp3 to television. In these auctions, bidders pay a fee for placing each bid. Although the win-
ner’s final purchase price is much lower than the market price of the item, the auctioneer can still profit
from the bid fees. An analysis of descending pay-per-bid auctions is made in this paper. A general, full-in-
formation model is proposed and its equilibrium strategies are described. It can be found that the auction-
eer’s expected revenue is less than the market price. Then, the ending rules are modified to increase the
auctioneer’s expected revenue. A model is proposed and its equilibrium strategies are then solved. Fur-
ther, the equilibrium strategies and the auctioneer’s expected revenue are compared between in the ascend-
ing and descending pay-per-bid auctions. It is concluded that the probability that the descending pay-per-

bid auction ends increases with its process, while the auctioneer’s expected revenue in the descending pay-
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per-bid auction is less than that in the ascending pay-per-bid auction. Finally, the impacts of some control-
lable factors, i.e. the starting price, the bid fee and the bid decrement, on the expected revenue are ana-
lyzed. Utilizing numerical examples, results show that the optimal bid fee is 1 yuan and the optimal bid
decrement is 0. 01 yuan. Moreover, the auctioneer should set the starting price to be 4. 5 percent of the
market price to maximize his expected revenue. Analysis of descending pay-per-bid auctions represents a
well-motivated avenue for further research and practice.

Key words: pay-per-bid auction;online auction;bidding strategy; electronic commerce



