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Cooperative Game Analysis of Logistics
Outsourcing Based on Three-Dimensional Variables

ZHANG Xu-hui
(School of Economics& Management, Panzhihua University, Panzhihua 617000, China)

Abstract; Cooperation between third party logistics service buyers and suppliers contributes significantly to

overall improvement in logistics outsourcing. In the logistics outsourcing process, however, all knowledge

about asset ability, management and seller efforts is asymmetrical. For this research, a cooperative game model

was established between third party logistics buyers and suppliers. The principal-agency and maximum value

principle were used to decide the cooperative strategies in the game. Furthermore, assuming that the seller is

risk-neutral, the risk cost, incentive cost and total agency cost were analyzed. The research indicates that assets

ability, management and supplier efforts are critical in the logistics outsourcing process.

Keywords: logistics outsourcing; asymmetric information; cooperative game

YA (58 = J7 W) Ik » third-party logistics, TPL)
ST WD e KA ML AS PN TR IS MW 3 T K L 95 52
S8R T A b AR A FUR S0 e U R G XURS: R
BAS R AAZ O BE ) T4 Al A I AE R ) . g 3 I T
s B PO S5 ih RERE S s Ak ARl A SR R A
DSEPRE ), 36 S | H AR SR KGR E K G 4 K W
Ak 55 AL Al B B T AL 55 4 70 022 2 Wi A
A3 H 5 B Ak Wy i is MR X i & T a3,

IR S 22 T A AR A AT AV X A — Fh A 2k
FER U K AR . AR FRAE B AT Wi A4 05
fof 36 4 | 2 RNl £ 4L R, AR AG O B R TR

x W B #5:2007— 05— 20

R 45 5 DI B ARG A 7 I AR 482 i Aol 5 4 97, Bl
Yy it S st 0 20 2 B 1Y ) A ] B 2 2 R R F 5 1
Pk, HRE < % (JRROW K, 1972) 48 H AT faf e 5
AT TE I R A ) AN B P PR PR SR W S5 AT e ROE R
FEAE— — X B 56 &5 IR iR - 4 48 Ml % (STIGLER
G ) JEEE « 4 (VICKREY W) FI& W « KR
A (MIRRLEES J A) &5 A MBS 14 il B2 22 HF A28 5%
F B R I AT R G BN T 1 i HAE R
[ 53 A 2 AN I ] AN R 5 BN SRR A 7 A
NEACN R FAE B T 15 B FR &1+
T R A P A ) WET S LS T iR

PEF A TR (1968 — ), 53+ B Bz » P R 28 R L 5 A 32 B e 55 {36 B B 0T 5



% 6h

R kT =R

8 R o AR T AT 133

SN TT AE I M i B TP G d D0 R 2 B TR 5 R
LAFHESE T I R AK A B I g B, B B
B s GHODSYPOUR S H 2 B4 i LIk 55
JRCEEFIAR 55 R RE S 2R SF IR 4 i T — Wi IR 55
P IRy 1 A TR A5 B B R A

A SCHE W) I A0 6, J7 4 1 R 55 4 B R Y B e
71 VE BRRE S FN5S S K = I AR RELIN A9 2% 16 F
L XU AR TR L ) e KA R 22 41X
HHE o3 M U5 5 A SR

1 WA EE

BE a=(x, y.» 7€ A R—N =i E
P iR o5 AR AR — R E AT g, b, o RoR YR
1 55 B A T B AL ) W 7 RO BE ) s o B, SRR B
T AE Bt A A A B 2 s VR RE 1B s y R
I 55 S AL T A 4 B K Ly UK R AR BIUK O
i 0z 1 BE ) SR 5 = s WAt IR S5 48 A4t R Y 5% K
o2 B FRIR LSS T K M BE 7 BRI
PR r= A A, FADate+0, Hd,0~ N, &1L
FAIMEWMAIEERZE, s 2o A= 0 43508 20 vy 2
M- RE ¢ ER, n B ERECH [(r, @) FIBL
PEAMIL AR 5o =a+ s Forh o 29 3 Ak 55 32 11 1T 11
B E WO B BRI Y 43 2 1 7= LR 3 0, B 7=t o A3
— AL SR AL R ARG I B AL . fERE e A Bl AR
mas ) Sy ME— B AT LI A2 15 CA] DL SRR A Aok i T
SN 19 Wi 2% T W it S0 5 R et 18 1 2 XL
B R RE P XU, KL 73 30K o1 s 000 0= 1—e 1" 4l
BWRAMI T RN F u=1—e¢ " A5 R BERT Y
BRI . ke W, B $2 AL 7 1) 32 15 iiAs by
c(xy vy, 2)=C(ky 2" +ky v+ k2" /3, XHB by, by by
>0 NRARE. o, w 30NV T 5 Y i IR
SRR AL PR AT TIRCA .

2 WMERA#SL

Wi AN 7 I Tl R B o SR & T s (s 0155
YR S PR B AT B o T I K AL R o,
BAEWDNAREM: — S 5ARAR) , APk 55
LRy 252 & W e A5 B I B AR/ T AN 2
& IR B BT e A5 2 A B R TR RO . 7R BEACER N i 42 B
RO w s 75— R AE AR O R Fe =
(" 5" 2 )T € A BB EYHA/NTHREL B
filfish o’ = 2’y vy, )T E A B3 %
FEeT . AR #E Mirrlees (1974) 1 Holmstrom
(1979) & H 4 “ 43 A5 o6 B 2 5000k T 1257 4 o ZR 40 A B
BRI R

maxJ‘v((rr —s(m) f(x,a)dr

(x2y.2)

S. t(IR) :Ju(s(rr))f(n',a)drr —cla) =>u
(IC)Ju(s(n))f(n,a)dn‘*c(a);2

Ju(s<n>>f<n,a’>dn——c<a’>, J €A

3 BA KM@
WA AN B SEBR B TR AR

v=mx—s(r)
=—at0—pPQUax+lytrlz+t+60 (D
AN TT 2 W XU B AS (risk cost) h
RC, = p (1 — %" /2 (2
W Ah g1 77 B B E M A B e A Ccertainty
equivalence) &, Ev—2(2), HJ
Ev—p(1—p%/2=—a+ =P 2+ 2y
Tzt —oa(1—p°% /2

(3
Wit I 55 B2 AL 0 S B 5% I UCA
u=a+plixt+lytizt+t+0 —
(ky 2% +ky v+ k32")/3 )
Fi AL T 1 25 WL XU Jli A Sy
RC, = p. 36" /2 (5

YO LA R P2 A Eu— 3K () )
Eu—pfd/2 =at+plixt+ly+tsztt+0—
(ky 2* + ks v +ks2?)/3— 6" /2
(6)
A0 Yy TR 55 B B 11 PR BRSO KR L AR 4 $R A
FHZ 520N
Eu—p.f6"/2 = u (7N
TERMLIET » ZHAFRAR) B LA, BT
14 2 UL R W A0 D BEA A S i AR 55
TR Z AR . 5 R AR 55 £ 4L R B A A 4R
O« b de Al ) n] LLE i 2258 4 CBL ek 49 370 A
F5 PR AL A S B BT A S R XU BR: A 2 22 B
KD
(rln?{()a+B(A11'+Azy+kgz+t+0) —

(ky 2° +ky 3" +k32°) /3 — 0 f 6" /2 8)
A B — B 25 EIRE O X 2y =2 SR A
Sy 0, B
2= 3MB/2 ks v = 3MB/2 ks = = 3NB/2 ks
WG Wi M T 8 T 2 3 Cas B AR T 21 B 10
A ] 7



134 TREAKRFFR % 29 %

r(nafc—a+ A=Azt y+As 2+ —p (1 =% /2 €))
af

s. t(R) e+ pAix + 1y F A2+ 1) — (& 2k v ky2t)/3 *pg,@zaz/Z =u (10)

(IO x = 3}{1[?/2 ky (1)

v = 3,8/ 2k, (12)

Z = BA;B/Z kg (13)

MR A0 B3 O FH— W 4 1 T 78

ook 2+ k23 + ki ko A2+ ke bk o160
. 3
B = 5 (14)
<k2/33/1% +/z1/z3/\§ +/€1/32/1§> +§k1/€2k362 (p1 +p2)

3 oy ek AL R R R

[8 x 2 klkzkzpzdz
4 kiky kg

2ki ko ks

@ = u— +8 — Bt (15)

€= 30 k& R kbbb ) 2 [+ bk kD + ki (o p) ] (16)

yx - 3/\2 (kzkjllf +k1 kgkg +k1 kz)&zg +%k] kzkspldz)/zkgl:(kgk\g;{]z +k1 kSAE +/€] kgk%) +%k] kzkgdz (pl +IOZ>:| (17)

2 = W k& o Rk S kb0 2 [kl D + Sk bk (o +00] (18)

. LA« — R 2 ORI 0405 1 2 0 T 1 L6
LOSMRARAA U A e 0 K - 5 5 10 0T 227 4 9 2
S T AR5 BB A2 MR 58 B 1524 B
YRS S KT . 1 I R B (5 F R 9 ¢ BIE A7  KUR R 5 (2) 3 (5 I
ARC =p, (1 =3¢ /2 + pp" ?6° /2

(020‘2{(}32]33/\? + kiks A + Riky A +/€1kzk3p162)2 +,01 [%klkzkspzdzjz}

5 (19)
2[(/@2}33/1% _‘_klks/\% _._klkZAg) + gklkzkso’z (,01 "“02)]2
HE T AR KU o i S TR R X R A R 2" = 33/ 2k, (22)
F EIE IR NGBV % N (ER - 7 WO E DR RE NIV 4 XFFR AR SV B0 B9 BURN & R AT LA S AE AT 8 |

it o PR . SRR A » AT ABCE AR KU . AR AR B 2 SRR 22 AR A U I 9 3 A 6 5 4 G
Bl o, =0, Bl DL B 2R 4T f U0 RS 0 A B . Al TR0 RIS 49y 30 040 77 19 5 B 2 T G A 5 % 0L

Wm0 316D L (17) L (18) 45 AU JAS 2 25 e RO
¥ =34/ 2k 2D

max —a+ =P+l y+2 2 +0 —p (1 — /2 (23)

@
s t(RYa+ Bz + oy + Az + 1) — (b 22+ ks 3 +ka2') /3 — 0o’ /2 > 24)

(i) B ) FH — B 4% 1F i 15
= (25)
[8 01 TL,OZ
2(‘01 +‘02)Z 4k1/€2k3 Zklkgkg(pl +{02)

BT LA s it A T 0 B A 23 i i R R
AE(m) =, 2:d) (@™ —a™) =1 —a2") +00G" " —y )+ A& —)
_ (kzks/\% +/e1/€3/\§ +/€1/32/1§>62(02
(ks 2+ Ry b+ oA + Sk by (o + )
Wy R 55 S AL 55 T AT 292

Acla) =cla™ ") —cla™) = c(x" ",y 7,27 ") —c(x" ,y »2")

27)




% 64 RAKE T Z %K BRI AT ST 135
k]kzkzﬁng(kzkzlﬁ +/€|k3/t; Jfkl/@gké)(Z/ezkg/lf +2/€|/€3/1§ +2/€|k2/1‘; JF%k]kzkgo‘z (‘01 +Pz> +%/€] kzkso'zp])
2L oy AT ks 23+ Rk 2D +%k,kzk3,f(p} +o)
(28)
DU il AR Ry =2 (27) — 0 (28) , B
AEG) — A (@) = (kyks A1 + ki ks Ay +k12/€gkg)o’p_)
ok il ARk Ao o XD 4 ki oy’ (o )
bk p, Gk X el oD QX 28 k& 42k 128+ kb () kb )
2L+ kb Rk d) + Sk okid (p +p) T
(29)
SCHL A Sy
10202{(/32/331% +k|kx/1§ “V’k\kz/ﬁ +/€|Il\’zk3p\02)2 +‘0\ [%k\kzkx[)zaz]z}
AC =ARC + (AE(m) — Ac(a)) = 5 :
2L Coks A7+ Bk 25+ ki k20D + Sk kokio” (o 4 o) T
+ (kzkaﬁ +/?1k.</1§) Jfk\kz/\i )o‘zpz
(ks 2t ki 4 Rk 28) + Sl kit (o + )
kikokyo® oo Cho ks 27+ Riks A5 4 ki R 23D (ks Ry X5+ 2k, ks 25+ 2R ko A5+ %klk,_o/ego‘z(‘ol +p) + %klkzkﬂf(n)
a (30)
2Lk X+ kb2t + ki kD + Sk bk o+ )
. RO, A EAE AL, 2001, 9(2):19—24.
5 % iE

ASCH T LT = 4R i i S AR R X AR A
AT EIEMIERm DB 0 @ g 5@ .y,
=) I TR AN T B R A ARC U AR
AEG) — AcCay y) ALEACHELA AC, M3 H i
ST S AR X FR AR & R AL R (o 87 ) I Y
JEAS 50 FRAS A E R B A AR LU R . 0 0 e 55 4
PERTEAR X RS B T A ARG (2" hy™ 2" )3
SR A B b AURA — 2 W7 RE ) EBERE )1 I PR £¢
FHIL I 55 T K A RERAT B KA . XA AR AFREA
Rt DR IE 5 7K F- 14 0 0 55 7 AR A5 5K 4 T 4 40
b2 AR K S 30 AR 55 L B R AL DTG B i R A g O AR
55 T B I B S B BRSPS 5

[1] LIEBR C, RANDALL H L. A Comparison of the Use
of Third Party Logistics Services by lLarge American
Manufacturers (JJ. Journal of Business Logistics, 1996,
17(1) :305—320.

(2] /MR, 552 AR FRAR B2 T A0 6 14 A 7= S mg ().

[ BLRL A, 2002,10(2) ;35— 40.
HUANG Xiao-yuan, LU Zhen.
Supply Chain Under Asymmetric Information(]J]. Chinese
Journal of Management Science, 2002, 10 (2):35—40.

(3] Ehofrde . 5ka-F . M. (b HE £ B I 22 J80h - 3l A

Production Strategy in

(4]

(5]

[6]

7]

[8]

MA Xin-an. ZHANG Lie-ping, TIAN Peng. Information
Sharing Incentive in Supply Chain-A Dynamic Model(]].
Chinese Journal of Management Science, 2001, 9 (2): 19—24.
XA VP T IEX RS R HIB 8 =07 iR & 1
2R 20 7 CID. i [ 4 B2, 2003, 11(5) 85— 88.

LIU Zhi-xue, XU Ze-yong. TPL

Analysis Based on the Asymmetric Information Theory 1

Cooperative Game

(JJ. Chinese Journal of Management Science, 2003, 11
(5):85—88.

R4, PRI 51E B AT (M. Bl g AR SR
FEH R, 1996.

ZHANG Wei-ying. Game Theory and Information Economics
(MD. Shanghai: Shanghai Renmin Press, 1996.

. AR OMY, B BB E R d A . 2000.
SHI XI-quan. Game Theory CMJ. Shanghai: Shanghai
University of Finance and Economics Press, 2000.
BRI Bl A AR AR BT UK 452 5T /) R AT AT AU
BERICTD. R4 TS 5 908, 2004, 24(1) 19— 24,

XU Jiu-ping, CHEN Shu-jian. The Study of Venture
Capital” s Principal-agent Model Based on Asymmetric
Information 1(]J. Systems Engineering-theory &. Practice,
2004, 24(1).19—24.
Meyer M, Viekers J. Performance Comparisons and
Dynamic Incentives(]]. Journal of Politic Economy, 1997,
105(3) :547—581

(R# K 3D



	Jan0706 132
	Jan0706 133
	Jan0706 134
	Jan0706 135

