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Supply Chain Dynam ic M odel of Dem and and Production CostD isruptions
Ma Jun
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Abstract This paper analyzes that the market demand & the non-lnear function of maiket price m a supply chan
w ith one supplier and one retailr and presents a dynan i model of the supply chain when the matket dem and and
productbn cost have disruptbns at the sane tine In view of the degrees of disuption, the optinal solitions corre-
spond ng to the d Buption supply chain can be categorized as four cases The results obtamed n ths paper show that
den and dismuption and producton cost disruption w ill lead to the alteration of the producton plan, which n tum ofien
causes devition cost whose existence is the reason why the original p lan has san e robustmess The estab lishm ent of
them odel provides the foundation ofm aking decisions and building supp ly chan coordination m echan Em

Key words supply chammanagenent dswmptbn demand dsmptbn pwoduction cost disruption

)

B

. (D isrup-
ton M anagem ent) Jens Clausen JesperH ansen Jesper Larsen A llan Larsen ' 2001
OR M S Today s s
[25]
[6-7] ’
: 2007-06-22
(19715,

E-mail majuntt@ 163. can
— 88 —



1 7 RN A g 1A T

—_
~

(

Stackelberg
p Q=Dp" p=[%] D (
), a> 1 G f(Q) =
Nk
o(p—c)zo[[a] -
£ = 0 =n =] p=
ac _ Defla-1"
a- T f_a—l[ acﬂ'
2 TRANA T A [ IS LB AR T
D c )
A Ac ( D+ AD > Qc+ Ac> 0 ) Q
. , , N =0Q-0
N) < Q , ) AQ> Q
( ), . :
Q) = Q[[D *QAD]G Sem - N0 -0) - N0 -0 ()
L (x) =max{Qx) N > Q s> 0
M < c+ Ac
(1) f(Q) 0 . > 04Ac<0 ,Q 2
O MN<QA>0 ,0 <Q
Q f(Q) . Q>0 :
Nk Nk
f(Q)=Q[[5] —}>Q[[5] -,
A > Q Ac< Q Q <Q
g * D.|.A[)Tll * D+ADT‘]‘ *
F0 =0 [[ > ] - e-af- N0 )<Q[[T] o= Al N0-0 ) < f10)
0 (1) . ., A >0 A< 0,0 20. , A< QAc> 0

0 <o

7AD>0Ac<O, Q)



( ) 7 4 (2007 )

D+ A
[(Q) = o[[*T] - - A} - M(Q-0Q). (2)
Q 20 (f1(Q)) =0 (2) :
B a- 1 ‘
Or=(D+ AD)[(l(c+ Ac + }\1)-| ’ (3)

(3) , Q0 20 w>0[[1+ﬂ3+iﬂa—ﬂ . f1(Q) Q.

0. <0 0<AD<D[[1+AC+% -] ) 0

c c
1 AD)D[[1+E+A1 —i|.
c c

S0 = D+ w)[a;lja’.

afc+ Ac+ N

. [D+ AD]% ac+ a( Ac+ N) al( Ac+ M)
cpr o= | 2R - = pt ———% >

0. a- 1 a-1
* Da wl?
¥ =o.[[#] e - A 0-0) =
D+ ND)(c+ Aex M  q-1 1° D[a_]a
a-1 |-CI(c+ Ac+ }\l)l tA ac)
2 0< AD<D[1+ }

e
[mow]?l‘c' “ :D[

ql L
a- ac AD| © %
—ac |y AT A
acﬂ |:G— 1[1+ D] ¢

N
p .
AD<OAc>0 , £(0)
PR R BN
fz(o)—o[[ Q] e 8- M0 -0, (4
0 <Q.
3 0>M>D[[1+E-%a—ﬂ.
4 AD<D[[1+AC_%G—§.
C C
(4), AD > QAc< 0 , , 3 0> AD 2

D[[l‘FAC—% _§ s s ngD[G_ﬂa
c c ac



4 AD<D[[1 % —ﬂ , , Qv = (D +
C
a-1 _ a(Ae= X))
a(c+ Ac — )\2)] ps = pH a- 1 fo =
(D+ ND)(c+ Ac— )\2){(1;1 : AzD[a_ﬂ ’ Qhct ¢> aks |
a-1 afc+ Ac— N ac
Q=Dp", D D + AD, c
c+ Ag p* Q* , f
a(Ac+ A a
oy Slact M) M>D[[1+Ac+lﬂ _J ,
a-1 c c
P o= p[1+A_ﬂ°’ D[[1+ﬂf+ﬁ] _ﬂ>AD>DM1+AC_% _1] ) (5)
D C C C C
G(AC— }\,2) 2(1
kp+—a_1 , AD<D[ c]
(D + w)[a;l“ AD>D[ L4 A _]
a(C‘+ Ac + }\,1 ’ s

o bl Dmuwmm S O

(D+AD)[W+1M]G, AD<D[[ } —1}

(D+ AD)(c+ Ac+ )\])r a- 1 )] +MD[
a-1 a(c+ Ac+ M

> of 1.2 | Ay
ooy Tl )

o= . . (7)
D[[]+£+Aﬂ —i|>AD >D|:[]+Ac—&q —E| ,
(D+ N))(c+ he= M) q- 1 )]“_w{a_ﬂa
a-1 La(c+ Ac— M ? ac )’
AD<DM1+AC_%U—ﬂ
3 45w
(1) . ,
Ac }\10 Ac }\2“
D[[1+—c _J ﬂ?AD)D[[l _c_—c] % .
(6) ;
(2) AD ;
N > 0 ,
AN < 0 ,



( ) 7 4 (2007 )

[ ] (References)

Chusen | Hansen ] Larson ]| etal Dswmptbnmanagenent J]. OR MS Today 2001, 28(5): 40— 43

Debra Eking RobertH and field Jenn ifer B lackhurst W ays to guard against disrupton [ J]. Supply Chain M anagan ent Re-
view, 2005( 11/12): 46— 53

LisaM Hauser R sk-adjsted supply chainmanagenent[J]. Supply Chain M anagan ent Review, 2003( 11/12): 64— 71

U ta Jutiner Helen Peck M artin Chrstopher Supply chai risk m anagen ent Outlining and agenda ©r future research [ J].
International JoumalofLogistics Research and Applicatbns 2003( 6): 197- 210

Paul R K leindorfer GemameH Sad M anaging dismuption rsks i supply chans [ J]. Producton and Operatbns M anage-
ment 2003 14(1): 53- 68

XuM, QiX, YuG, etal The deanand disuption m anagan ent problan for a supply chain system w ih non linear dem and fune-
tons [ J]. Joumal of Systans Science and System s Engneering 2003, 12( 1): 82— 97.

XuM, GaoX. Supply chain coordination with dan and disruptions under convex production cost faincton [ J]. Joumal ofW w
han University Natural Science Editbn 2005 10( 3): 493- 498

SR YIRS

(L#EF 8TM )

[ 6]

[7]

[ 8]

[ ] (References)

Fokman J Angbgeness in cancer vasculay theumaboid and other disease[ J]. NatMed 1995 1(1): 27- 31

Ferrara N, HenzelW ] Piuitary follicular cells secrete anovel heparimb nding grow h factor specific for vascular endothe lial
celk[ J]. Bichem BiophysRes Commun 1989 161(2): 851- 858

Hannon G J RNA mterference| J|. Naturg 2002 418( 6894): 244- 251

Shen ¢, Buck A K, Lu X, etal Gene silencing by adenovimus-delivered sRNA[ J]. FEBS Lett 2003, 539 111- 114
San bwook | Fritsch E F, M aniatisT. Molecuhr Cbningl M ]. 2nd ed Cold Spring Habor New Yok Cold Spring H atbor
Laboratory Press 1989,

Amnabi B Thibeault § Lee Y T et al Matrk metalbproteihase regulation of sphngosine-I-phosphate-induced angibgenic
properties of bone m arow stom al cells] J|. Exp Hematol 2003 3t 640- 649.

Zhang I, YangN, M ohamedH adleyA, et al Vectorbased RNAj a novel tool br isobm-specific knock—down of VEGF and
anti-angbgenes & gene therapy of cancel J|. Biochen B bphysRes Canmun 2003, 303 1169- 1178

Reich S ] Fosnot] KumwkiA, etal Small nterering RNA (siRNA) targeting VEGF effectively mhabits ocu hr neovascular
ization in amousemodal J]. MolVis 2003 9 210- 216

[T Mt 45 7259 |

92 —



