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Abstract: Supply chain coordinationw ith option contracts based on option and ot markets is studied Based on the
decision models w hich are set up for different menbers, the supplier’s optimal pricing and capacity policy are
discussed, aswell as the retailer’ sordering strategy. A coording to different contract factors, the sensitivity of the
decision models is smulated The smulation result show s that option contracts can make the supply chain

coordination realize

Key words Supply chain; Supply chain coordination; Spot markets Option

,Ritchken Tapiero™

: Cachon 2
: Seifert 3l '
: Barnes-Schuster el ' ’
. (6] ' '
: 2005-09-05; : 2005-12-09
(70031020).
(1975—) , , , ; (1939—) , ,



1230

21
w w
(w )
w ut” w
Gw) glw).
Q!qe QS
D Cs ,
fO) D , TO)=zD)dw)
D : zD)
D . Dw )
w
w . fD)
D)
D(c) = f" *(c)®,
fO) ,
, . 0=
2 dw)MH w), 0< 0, w , Cs
: Q
Ce
D, Q<D (c), f'Q) = &
K Ce
3
[co cl, Q ,
Ce G > C
G < Ce
Hr:f(D)- CQ' chD +
(- )" [D QI (1)
:[D Q] D Q D =
1 max[D (c),Q ]
Q Cs
Ce
qsv .
2 m ax qur (Oey 05)
st g= 0,Q= g= Q (2
(2) 0 O
Q’,
maxILQ'), st Q= Q (3
Q
Co,C G = cH W)

(2 G



11

1231

_ Q6> Gy
qe—{o, . (4)

(4)
(2 Os

D (cs), G< Cq
6={D(c) - Q, cc< &< f'@Q); (5)

0, = f'(@Q).
Cs < Ce,
D (cs); Cs Ce
f'Q), Q,
D (cs) - Q;
Cs f'Q)
(4) (5), (3
Q.
1 [ cl]
o
Q")
co:Ic (1- h(c))de (6)
(1), (4, (5),

EHr:J-{f D)- cQ- cD + (-
)" [D  Ql}th(c)de:=
- CoQ+J' (cs- )" [D  Qlh(c)de +

I[f ®) - oD Jh(c)des =
: COQ+I:’(CS- @)D Qlh(c)de+
J':[f D) - cD]h(c)de=

i CDQ+I:°(CS- ¢)QdH (c) +

£

[, 1@ @ e+

[roli @ - @1t (@) @

(7 Q
aEHr/@ =

- Co+Ij(Cs' C)dH (cs) +

'[m [f'@Q) - o]dH () =

'Q)

- co-J';ecsdH (cs) - cf[l- H(c)]+

[, eawe « r@1- 11 @)]:

[ f'Q)
- Co- (1- h(cs))des+ (1- h(cs))des=
If'(o) I
- CO+.IC (1_

OEIL/®%*= [1-

h(cs) ) dcs,

H{' Q)IfF"Q) < 0,
EIL/Q = 0,
(6),Q° .0
1 Q° G Ce

Q- 1- H (c) <
& f"Q7)[1- H({'Q"))]
Q- " L * <0
@ f"Q7)[1- H(E'Q))] ’
Q’ C G .0

01

m(c),0€sm< 1

I=E[cQ + Qe (Ce-
m(K - ge) (c-
2

b) +
b)* - oK ] (8)
c. = bew), (9)
w=H '(c /co).

dit; _ dL dld

dee = & T @ dee

Ce- bew) - mw)[cstw) -
dIL/dc. = O,

1) c< b@w)

2)  c> bsw)

bs(w)]",

ce = be(w).



1232 21

Q Ce
dIl./dc. > O, ,
be< bs, co = bew) .cH W)=
e, wW=H '(c/co). O 2 3
(4) > C, W > H (c/c)
2 5
b,
Co
Co. 2
€@Q) G
.. B Qf 4 eyt QIS ) +
T aq Elle 'Q)1]- Ele b]-
3 Co Eim(s- b)"]= Q (14)
G = 1 3 20
_[_(Q‘_E - &‘)Jr |+ E|m(g‘§- t)51+ N . K~
1. —— Qs
€Q ) g
E[les f'(K]]1- E[[es ¢ ]1.Q = K.
(10) Cm 0@ @)
= be(H (e /o)) (8), o e .
- =2 = [BAL- (WI(EK NI,
dII Co = bC(W),
dCo:Q + %(Cﬂ' E[m (Cs' W = Hl(C;/Cs)
b) 1- E[(b- c)]). (11) 2 3 30
(11) , Q< K 6
e = [E[(b- c )" ]+ E[m(cs-
b)" 11/11- (1/€@Q7))1 (12)
1 (11), Q = K
G = E[[ec f'(K]1- E[le c 1] (13)
IT(co, Co ) Co WX
, Cs
SO . do h(x) = 10/(T(2))xe *,
4@ = 2de,t de (@ Elm(e- f0)
b)]- E[(be- c)]%). f(x) = 1000(1- &%),
(11), b= b= 30, k= 100,
* q:%cs/z'@))fm(Q)dG(W) > 0, s
(12), (13) O 1
2 3 , 1

((12) ).



11

1233

1
= 4 ce= 10
Ce Q" Co Q’
22 9 46 12 6 18
18 14 96 10 1Q 96
14 16 27 8 14 07
10 19 11 6 16 66
24 23 4 19 11
2 3Q 06 2 21 79
( m ),
m=0 |, Q’
= 67 71, (%
ce) = (4 41 38 96), [Tnx = 705 28
m= Q15 ,
Q" = 61 20,
(co;co) = (619 36 24), ITnx = 86Q 72
Il.= 632 74, .= 227 98
( m=0 m=Q15),
(632 74 < 705 28),
(TLs = 227 98),
(86Q 72> 705 28). ,
m ( 6120<
67 71), 2 3

7

(References)
[1] Ritchken Peter, Tapiero Charles Contingent Claims
Contracting for
M anagement [J] Operation Research, 1986, 34 (6):
864-870Q
[2] Cachon G, L ariviereM. Contracting to A ssure Supply:

Purchasing Decision in Inventory

How to ShareDenand Forecasts in a Supply Chain[J].
M anagement Science, 2001, 47(5): 629-646

[3] Seifert, Ralf W Thonemann, U Irich W Hausnan, et
al Optimal Procurement Strategies for Online Spot
M arkets[J] Eurgpean J o Operational Research,
2004, 152(3): 781-799

[4] BarnesSchuster D, Baswk Y, Anupindi R
Coordination and Flexibility in Supply Contracts w ith
Options[J] M anuf acturing and Services Operations
M anagement, 2002, 4(3): 171-207.

[5] , .
[J1 , 2004, 18(1): 8-11

MaSH, HuJY, LinY. A Model for Supplier's

J o
Engineering/EngineeringM anagement, 2004, 18(1): 8-
11)

(6] , , :

[J] , 2005, 34(2): 285-

Capacity Ordering with Options[J] Industrial

288

(PanJM, Tang X W, NiD B. A Study on the Supply
Chain Capacity Decision with Flexibility Based on the
Real Option[J]. J o UEST o China, 2005, 34(2):
285-288 )

[71 , , -
[J] , 2005, 23(10): 1-6
(Guo Q, Yang D L, Chi G T.
Coordination with Option Contract [J ]

Engineering, 2005, 23(10): 1-6 )

( 1238 )

Supply Chain

Systeans



1238

21

20f TERel,
L . “"-»;‘,
*“‘\
1” L \\:" o
18 o
171 Moot :
o SPEA
166 17 18 19 20
x10°
(a) 2-500
30—
- ~.‘4.\.\
” \\
26 T\
* HAMA W\
2] Sy '
24 26 28 30
x10°
(b) 2-750
4
5
M ametic
(HAMA). :
Pareto
HAMA
(References)
[1] zitzler E, Thiele L. M ultiobjective Evolutionary

Algorithms A Comparative Case Study and the
Strength Pareto Approach [J] IEEE Trans on
Evolutionary Canputation, 1999, 3(4): 257-271

[2] Know les J, Corne D. M -PAES aM ametic Slgorithm
for M ultiobjective Optimization[A ] Proceedings o the
2000 Congress on Evolutionary Camputation [C] La
Jolla, 2000: 325-332

[3] Jaszkiewicz A. Brief Pgpers on the Performance of
M ultiple-objective Genetic Local Search on the 0/1
Knagpsack Problen-a Comparative Experiment [J ]
IEEE Trans on Evolutionary Canputation, 2002, 6(4):
402-412

[4] Deb K, Pratgp A, Agawal S, et al A Fast and Elitist
M ulti-objective Genetic A Igorithm: NSGA-II [J ]
IEEE T rans on Evolutionary Canputation, 2002, 6(2):
182-197.

[5] zitzler E, LaumannsM , ThieleL. Spea2: mproving
the Strength Pareto Evolutionary A Igorithm [R ]
Zurich, 2001

[6] Jaszkiewicz A. Genetic Local Search for M ultiple
Obijective Combinatorial Optimization [J] European J
o Operational Research, 2002, 137(1): 50-71

[7] 1shibuchi H, Yoshida T, M urata T. Balance Betw een
Genetic Search and L ocal Search inM emeticA Igorithm s
for M ultiobjective Pemutation Flow shop Scheduling
[J] I1EEE Transon Evolutionary Canputation, 2003, 7
(2): 204-223

[8] Yen G, M ultiobjective
Evolutionary A Igorithm: A daptive Cell-based Rank and
Density Estimation[J]. 1EEE Trans on Evolutionary
Canputation, 2003, 7(3): 253-274

[9] Tan K, Lee T, Khor E Evolutionary A Igorithm sw ith
Dynamic Population Size and Local Exploration for
M ultiobjective Optimization [J] IEEE Trans on
Evolutionary Canputation, 2001, 7(3): 565-588

[10] Zitzler E SPEA [EB/OL ] http: /Avww. tik ee ethz
ch/ ziztler/testdata htm|, 2005-09-01

[11] JaszkiewiczA. MOGL S[EB/OL ] http: /Avww -idss
cs put poznan pl/ jaszkiew icz/mokp, 2005-09-01

[12] Fieldsend J,
U noonstrained

Haming L. Dynanic

Everon R, Singh S

EliteA rchives  for
Optimization [J] IEEE Trans on Evolutionary
Canputation, 2003, 7(3): 305-323

[13]Bosnan P, D Thierens
Proximityand D iversity in M ultiobjective Evolutionary
Algorithoms [J] IEEE Trans on Evolutionary
Canputation, 2003, 7(2): 174-188

U sing
M ultiobjective

The Balance Between

( 1233 )

[8]WuD J, Kleindorfer P R. Competitive Option, Supply
Contracting, and Electronic M arkets[J] M anagement
Science, 2005, 51(3): 462-466

[9IWu D J, Kleindorfer P R, Zhang Jin E Optmal
Bidding and Contracting Strategies for Capital-intensive
Goods[J] Eurgpean J o Operational Research, 2002,
137(3): 657-676

[10] Kandel E The Right to Return[J] J o Law and

Econamics, 1996, 39(1): 329-356
[11] . M ]
, 2003: 2-3
(Fan L Z, Hu W. Financial Engineering [M ]
Shanghai: Shanghai People Press, 2003 2-3 )
[12] V arian H. M icroeconanic A nalysis[M ]. 3rd ed New
York: W W Norton and Company, 1993: 465-480



