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Table 2 Manufacturer’ s capacity decisions

HIRE AT RE IR

B 1 i, =F—1(p_cc—cn)
p, >k P

b = (P2 )
p

&8 2 xc=F“(p_ =_°°)
c, Sp, <k pop
(P "5
L

D R'C=F_l(p— —cn)
P <S¢, P -

%, =0

FEARZVIR SN FH I SCRR A, R IR T S
FEZOLFTUES IR ESHRFEATHERESR
HRBE LR ROl 55, (B R TR R (TR IR Y
BABTFEHRICE, WEMEZLLFHERA
BRSNS, AR AL 3L AT RE = E e X
HAZ OGSO 5. EARE S, T AEE B
WA AN R 4l Aol 55 B AR B

B ESCRE RN RUE T S5 ) 5 SR A SR
JE ] 3 RO XY R ARG BB D B B AR UL BB
FI LR M B 15 B RRAE. B p, ARG R LATE R
BERBERNTHH®NNAE, WE p, =
E{c,min(D,x,) +p, min [(D-x,)",x, —x,]}

E min(D,x,) )
ALGERS, % ¢, <p,WHE D, <p,,H¢c, =p, BH
P = D,

B BB RE, HER LR E
ERB(AERRIBSERLTES) MY T
HB)—F B R R , 8 B RO T
EFELURT p, B 52 250045 X K i L
L -

TEILBIM R, & R A G B A SR A
HERANR— IR HER, BRREEAFEEE
O REH TR A N RS, ERE NN
Z BT UL R AR — R c,x, TR YRR
JIRBRNEE (BN D < x, B). BEEEIIR
HEREIRORERNRATHERE, 2K
HATHZOEANBGE, FHERIAZLER
BN A o, B9 TR, AR A8 00 LA {AT 7308 I A i
B 1 BT

w1 TEEZOLEHGELIEHER
T BEAK o, % 25 B EE B ST K TR p, X
THil 15 R WA 2 P DTRR R,

iER WNTFEZKLOTHRETE LM HE
B, 5 BERLN G p, RN L BE S AR ¢, , M
— A 2, (p, ,c.) FIF R A ol 18 A B K0 B8
B s 1T, (p,,c.). 3R 2 A4S FEB LM
564 01 B I 3 B Y AR R R x.(p, ) =
(P -p, —c, #  -[1-F@&))
o Lo iy oy

P =P
){% "Ec(px’

-c, & _ -1
b —p) TG e~ PR

c.) RARK(2) H I, = IT,(%.(p,,c.) ,p,5c.) =
G- [ Oy FRA

oIl e _ eI, _

. —f0F<y>dy—xc,acr = - %,

Fr LA

oIl: oIl

dc, < ap, (4)

2 (4) VLB THIE P A B R BB AR X e, YL
BEER T p, BBUREE, BIFEI o, X3 B UL
3 B TTRR AT IR p, Yol 2 R M2 ) TR

&R

Rl AW T — MR R T B,
P T LA\ B BT R B A B R T R AT R e
ERB T TR CBE I BA. HAR R g R BTk
FTEp/p, =/ c WAL, GIER RN ZEET
PO RESTRIEE , Ho &, it Ja B B 0 BE
T BERA

3 ESNORBMUEANENAN
A

X—H e 8 SMI RN R DU &
A A MWE m  H NBI(No Backward
Integration) FARRAHBERALTREHNELEE
W, I, FUIL DLRARRIR IT,” UL 2R3
o A T T 3 TR FLARL IO T 38 R M A B i A A
KRB EE , A LT AR 2 BOL.



— 82— R

¥ % 2008 4£ 6 H

B2 HEHERLITRALTRENES
REEME S, BN AR MRS, B all, =
m" . <sm™ e Il -1 <™ -1’

TEIRB Ml 2 2 B EH — e —TF I,
AT B, S, A 538 2 7.

SIE2 a: M TAMBEEASHNHER, EX
Blp, e lec,,p—c )W, I"" RXTFp, KBRS
b W FrREBAHHIER, Np, =kl I, 5
p, oK, fEEX Bl p, € [e, k] W,II, BXTFp, W&
SEWIBATERER (B 1T, 7EX[E] p, € [c,,k] AR
Fp, BT RESRE/NT I %F p, THRER
(VEBA JLBf 5% A)

AT 532 5] LIUEBA AR 2 JSr , ik 87 D0 F
5 B.

fiv il 2 B, i 25 B A S 1) B A SR R R I
8 H ) R 1 4 B AR A R R R R, i B R A
bR B e B4, B o s A 2% 38 I R B S TE AL B
RIS 2R I By H R 2z B .

2 R, 5B A IRIEE R T HN 5
REM T NER EE, G MBS RS AN
FEFUOR T AR R R E R IR O BE AL
28 THE N B A MR & LY. FE X R R
T, MEHEREER T BHERLIT AR, KB
Gl e = A R N s L = L 3
53 W R R L AL R P PR T

THE#FE— ot a0 R S A AT e
B, T B TS BB , & X R4 DU 72
At AR, X ARl 3 ARaL.

W3 HER IR LT EM R £ 40
FLRBE RO , il B %00 BB 7 AR I BRI T
LA T] i v i i 9 R 1 PR ) A 2

iERl Al 1 HIOBE T AR BT [T
DA il 7 g U35 45 DARR . RHEER Bk, X
%, = P (BB, % o, FRERT 5, 15,

P — D
PR b s o XS R B B R R S I, T AR B
Wz 38 . JEEE.
w3 XA, 5ERESEBARE, HERE
TG 88 7 RO T R LS A 1y 6 XU B S )
B8 B Bt R A2 I R B At R 5 o) o S

BELOAL S, ATk R AT S48 T —# AT
fE. £ T — st — SR A R

4 RS S i R R

BARRE 2 BT A, S 1 A SR Mol 2t 1 S A
TRHEAT T B4, o ) 1 7 A4 A5 488 o
N IR 2R 0D (HX R E R RS R A R
SRUER B RORIN T B, T PR IRE FEA TR
W 5. PR ok n £ 5 K R R FR A 0 R AR B AR 1
SR RYOR I B . AR X A ] R —
Hitie.

4.1 E-TREITIRAM R #ES BH Rg

il 3 R A L BB R SE PR B 2 T 5
AT —NHHERI R, Hl3E R TEBI P — IR AT 4
XF RPN c,x,. BURTTIAKEERIES p, > o,
I AT B B R0 BE T, TR R 0 A
GHHNIRY px,, H p. (¢, <p, <¢,) HEWFH
FIHE RTT I AE , SR )5 (7 7 78 38 Y AR 9 1l
A K LB R LR, HENTHMA

4 G REATE A A R LR
e o, SR TS 3T W BT A S B 17 4 5T B G

iEBR BFp <c,, FHHERHAFEZS
TR BFE L LBANT (¢, - p.)x,, THELR
A 25 R AU A

I = (p, - )| (- %))y + (p, -
)| (5 -5y +p, -

of Fdy - 2fdy ()
BT p, > o M (O A 0 R 49
R LiE

P, — csj?yf(y)dy - csﬁ:xnf(y)dy =

(b= c)x, +e[ F(dy >0 (6)

EEE.
HEBEIR(6) FHIEp, = c HAALAH
VRO, TR B 5 A — YR S
4 BRI p,,, T4 R A R 7 0 S B
SRV MR 8280, % p, = o, BEERIRS



%35

ELUISE: FLAIEE S A S-S DR SR AT

A0 KR 2 S B _E AR S R RO RS SR A E
PEmER R AR Y. B R p, = ¢, B, X
T BOR PR A B 5E TT Wl A 38 AR AT Wi 25

il 4 SR BSTTT I AT LASE B 5 8k
BETTATE MR , X B O X 07 L A AR
SRR A B2 R IR, T R e R R 43
o7 4 FP R RS R O X R R R D BB At
177 T 3CE A 43 5 PR HE o AT LASE
LR 5 B B AL
4.2 BT FERHIE O B BLAL 5% bR SR BR

PR E i (Two Part Tariff) 15458 %R
= MR GHERM AT A Z5h, B8 A
—E R E R X AR IZ T A AL AR
S5, B0 H B (B E FE T PR R — o R R
SEM — [ E B A SRS SE BRI S i
ST A 3 (BAE—E AR T, T DR R
REEE R —FREMA TR LTS A ST iE
HIBERT BRI T, 20 {r] ) 2 T 3R 6 S A B9 41
)7 5 EA ) SR -

BRI o R R T A DL R B B Y — 2 9%
T, SR 5 3 17 7 1 A 30 PR AR S R D S
PR RLAH A ¢, D il Al SR A AR 0 B 38
2, BB B R o P A B AR BE ).
AP HEE XS LN RIR UL, B THA G BB,
T RSP AL AREE, SN EEEE
SZ B ;X T ROR U, PSR T LU L —
M LB BB RGN R, Bt
BEEZN. B MPAR B F L8N LB
ATl XTI ERA RS R R KT X
FhoREE , A LA AR S L.

WS TEAXPTRUE RN EIRE T, R
JH P R 2 A SRS T LA SEBR R T B .

R RAWIERFAE A T EREE
HEWUT IR Z A T — R L BRSR T R Wi 45

BT R — LB RN i W2 1T,

I, =(p —cx)f:yf(y)dyﬂp -cx)f: X f(y)dy—c.x,

= (p-c) (4 —J:F(y)dy) _edd (D)
XHR(7) BRFE TR 1 gL, H— W &4

I, BEIRRA & = F“(:’_’%).

SHELR R, BN LS Bk 2s R ol 1T,
sy

" =0+T=T (8)

HAUMEERNA IT° > I, J8or, Ho 1T, =
(3) EX, TRAETFRBL,

T > 11, 9)

ot il R, BV LUS W 25 BR B 1T,
%<y

IT; = (p—cs)f;cw’(y)dyﬂp-

&) [ f () dy - e =T (10)

B T o il 3 R -5 B0 7 i g 9 — 1 B E
(HED , FHt BN (10) A5 H 1 oL, i—Hr sk

AT IT, ARV BARETA 27 = F-I(P ;C_C‘C) -

. B (10) ATHE N
I, =1, -T (11)
R ABHRERLA T, > 11, oL, 2o I, s
(2) B3HEER() A IO, < I -T, A
T<I -1, (12)
¥R(9) #F(12) §364F .10, < T <1, - 11,
PRI AT
m -, +m) =1, -1,,
Her: I, RO PR RIS Z . A 1
S R A R B T R R R T,
WA II, - 11, > 0 gor. = (8) FI=(11) Hiph
WEROF RGN I, + 117 = I, TRAIH T &
RFFTER. TEEE.
TE# a0 TWBYETERE. 4 11—k

plsE R 7 = P (P2

AT FBIT; = (o - ) [ ()
Yp, = kW,T e (0,117 -1I,) ,Hr
m, =(p —cs)f:yf(y)dy
Yo e [c, k)BT e T, 0 -1I))

1 = (p —e)[ (-5 dy +



2008 46 H

(p, —cs)f(k’c - & )f(y)dy

I, =(p —ps)f:”yf(y)dy +sz:"9f(y)dy
%pse[cs 7cn):| ETJ"T e (H.;* ’HI* _Hr: ) 7ﬁFP

T = (p.~) | o)y +(p.=0) [ 540y

I, = (p —ps)f:éyf(y)dy

EEFRAE £ 5, %, Wi LR AT, 5
BURITI AR, BIE Y p, < c, B, FIHRHIE
Yrdu il AR A, 3% AT LASE B AL 4 £ 3.

T BUE X 8] B SEPR AR T i sk B i e
FRAER I 5 T BUEX R TR, R4
HE A A A R RS B RE R AR o 5 T T B
16 DX (] L FRA , I 3% 7 43 R 8 o 9 7= A B Wi 25 2
PRGN B o s 2 T BUE X E i —{ER, %
s BE I B B 7 A B M 2 Eh DUT 40 2, ZE RS H
BRWCAR 23 T Ee B AR i A5 A R A R B
A FE S L iz SR DL BE 1 SR B E.

R FABER I E MBI AE  B 5E, 3R T AL
WEHERZENEEXR, XRE N H THE
PSSR B E 28 A, BT LA 2 pl 5 R 0 R 2 [
AY 5 7% £ A 0 B SR B D FE A 7 R Y
BRI EE. 5=, PIERH R o T LASE B 6
PR A Mg BT B Ar E, B A S B (XU
LA
4.3 HEHNEL#HRAM0ITIE

B 7SIl M SRR E M A, AR 3 SLhR
bt R R R AR R SR A T — N AT AR AY
WAE. BRI AT AT — Rl R 2 e B Ak 5
ERZO RS RABRER, R HER O
BE ) LA T W, I B B G L A . T B, IR —
JrEARSE T HRE R E N E T RO R M,

8 % 3 #:

T — 5 LA T S R A R v B
BAITA I, Bt L ST LA R B ST Rl
B, TEHE— 5 X MR YE R T
Be .

Hist(3) , 244 20 AMa B A7 H A 1Y T R
s ke R T 2 TR, X R i R
@=F%&§31$W%¥KF%W@Lﬁ,
BN R B A TSR K T T aE 3 0l %
B0 BE T RAS B T e 52 S LR R RO M2 |
Tt LR R AT AR — R R SR 8.
AU B R R — BT A,

ZIE R RFRFRET @

AR T —H R B i R A S R Ry
AP R AR , B ST R P A R AR B S
FIRMEBEAT T VR AT , SR AR
T REARRAR TN, fER &L
B EE M, TRA A AERBGR SMM R 3R
W, 3 ELIE B %25 R AR R, X 264518
Bl il E & AR AN R R M T —E M
SEEE. HTIHE T XS M R0 3 5
FEXUTT RN 5 ST B W, 18 1R E S 1)
B IR B AT LA (o o1 3 PR ) S 3 BB RRAS T R A T
#I AR, A& B8 B A BT AL R
) RS T 5 3t O 5 R R Y B8 e 7E L
Rt E 2t —2p 4 T JLA 4 N E SR 508 B o
bR AR,

ASGEF AT Al LAE BT BRI , Bl , 5
SRR AT RE S A PRI X B AR AT RO 18 00 , i — 25
WABIH 4.3 iR H B BLI S R34, & IR H
E R U R (L ANBER RTINS ) % X
SR R BB ST TT 0.

5

[1]Ferdows K, Lewis M A, Machuca J] A D. Rapid-fire fulfillment[ J]. Harvard Business Review, 2004, 82(11) . 104—110.

[2]Grossman G M, Helpman E. Integration versus outsourcing in industry equilibrium[ J]. The Quarterly Journal of Economics,

2002, 117(1) . 85—120.

[3]Cachon G P, Harker P T. Competition and outsourcing with scale economics[J]. Management Science, 2002, 48(10) .

1314—1333.



B3 EL S HEREE RS S SMI S U SR AT — 85 —

[4]Grossman S J, Hart O D. The costs and benefits of ownership: A theory of vertical and lateral integration[ J]. Journal of Po-
litical Economy, 1986, 94(4) . 691—719.
[ 5]Bolton P, Winston M. Incomplete contracts, vertical integration, and supply assurance[ J]. Review of Economic Studies,
1993, 60 121—148.
[6]Hamel G, Prahalad C K. Strategic intent[ J]. Harvard Business Review, 1989, 67(3) ;: 63—76.
[7]Prahalad C K, Hamel G. The core competence of the corporation[ J]. Harvard Business Review, 1990, 68(3): 79—91.
[8]Mpoyi R T, Bullington K E. Performance implications of changing vertical integration strategies[ J]. American Business Re-
view, 2004, 22(1) : 93—101.

[9]Fronmueller M P, Reed R. The competitive advantage potential of vertical integration[ ]]. Omega, International Journal of
Management Science, 1996, 24(6) ; 715—726.

[10]Quinn J B, Hilmer F G. Strategic outsourcing[ J|. Sloan Management Review, 1994, 35(4) : 43—355,

[11]Kim B, Leung J M Y, Park K T, Zhang G, Lee S. Configuring a manufacturing firm’ s supply network with multiple sup-
pliers[ J]. IIE Transactions, 2002, 34(8) ; 663—677.

[12]Kamien M I, Li L. Subcontracting, coordination, flexibility, and production smoothing in aggregate planning[ J]. Manage-
ment Science, 1990, 36(11) . 1352—1363.

[ 13 ]Kouvelis P, Milner J M. Supply chain capacity and outsourcing decisions; The dynamic interplay of demand and supply un-
certainty[ J |. IIE Transactions, 2002, 34(8) . 717—728.

[14]Kim B. Dynamic outsourcing to contract manufacturers with different capabilities of reducing the supply costs[ J]. Internal
Journal of Production Economics, 2003, 86(1) ; 63—80.

[I5]R &, ZMH. BETEOREMERIMIRFER R EFST[J]. BB IR, 2005, 119(11) : 34—40.

Wu Feng , Li Huaizun. The outsourcing decision model of core manufacturing specification based and case study[ J]. Jour-
nal of Industrial Engineering / Engineering Management, 2005, 119(11) ; 34—40. (in Chinese)

(16]1F 1L, HiEsl. (R BT MBI ]. KER TR M(AEAREMR) , 2003, 24(2) : 63—66.
Yu Jiang, Yang Deli. Research on enterprise outsourcing design under supply chain management model[ J]. Journal of
Dalian University of Technology (Social Sciences) , 2003, 24(2) : 63—66. (in Chinese)

(17]1836F, £ A FESAMRERRSFELT]. EETRYR, 2002, 16(3): 5—S8.

Fan Zhiping, Wang Yan. A game analysis approach to IT outsourcing decision problems[J]. Journal of Industrial Engineer-
ing / Engineering Management, 2002, 16(3): 5—=8. (in Chinese)

18 ]Z/0gD. (5 B8R B A LB AR BT R [J]. BEIRL2E#4R, 2002, 5(5); 55—61.

Li Xiaomao. Study on property right and management model of IT project{ J]. Journal of Management Sciences in China,
2002, 5(5): 55—061. (in Chinese)

[1913K3CK, BRER, TEEY. PRGN SV YRS K SMIRRE I [I]. b REREERGEER
), 2003, 2(1): 23—26.

Zhang Wenjie, Chen Baoguo, Ju Zejun. Decision making analysis of lateral consignation for internal logistics in utility he-
redity[ J]. Journal of Northern Jiaotong University (Social Sciences Edition) , 2003, 2(1) ; 23—26. (in Chinese)

[20]XUAR3C. HENEEE A BRI i R R [ T]. BEM M, 2003, 6(2): 81—88.

Liu Liwen. Survey on evolution of SCM theory and methods[ J]. Journal of Management Sciences in China, 2003, 6(2);
81—88 (in Chinese)

(21 EVk, 300L, WS HRARERERENEEROZ0EE[]]. RBREFR(GEERFER), 2004, 6
(4) . 316—320.

Wang Xubin, Li Wenli, Dai Weihui. Theory of system brings up the core ideas of SCM[J]. Journal of Tianjin University
(Social Sciences), 2004, 6(4): 316—320. (in Chinese)

[22]Van Mieghem J A. Coordinating investment, production, and subcontracting[ J]. Management Science, 1999, 45(7).
954—971.

[23 ]Moothy K S. Managing channel profits; Comments[ J]. Marketing Science, 1987, 6(4) . 375—379.



— 86 — & B B ¥ ¥ R 2008 46 A

Analysis of supply chain backward integration, outsourcing and coordination
strategies

WANG Li-ming, LIU Li-wen
School of Economics & Management, Tsinghua University, Beijing 100084, China

Abstract: A key issue in supply chain design for manufacturing firms is how to make a trade-off between the
degrees of vertical integration. This paper studies this issue by a single period supply chain model with one
supplier and one manufacturer. For the manufacturer, all the components needed for building the final product
are divided into two classes: core and non-core. For the non-core components, the manufacture can either in-
vest in building its own production capacities so as to promote the ratio of backward integration, or rely on out-
sourcing to an upsiream supplier. The manufacture’ s optimal strategies on integration and outsourcing are first
investigated , and then the impacts of such strategies on the performance of the manufacturer, the supplier and
the whole supply chain system are analyzed. Finally several ways to improve and coordinate the supply chain
are discussed.

Key words: vertical integration; outsourcing; supply chain coordination
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