16 4 Vol.16, No.4
2008 8 Chinese Journal of Management Science Aug. , 2008
:1003 - 207(2008) 04 - 0084 - 06
1,2 1 1
(1 , 610054 ,2 , 610000)
( )
. F270; C934 A
( )
1
2] | ee HL , 1 Alwan
(31 , (2003) (MSE)
) [16] Lee ’
H L (2003) : 1 Kut C S0 (2003)
(1 A. Urun :
[16]
Sancar )
1 Jiuh-Biing Sheu
; Xiaolong Zhang(2004)
(1) ;(2) ’
;(3) (2231 Takamichi
Hosoda(2006) ,
’ ’ [22]
, [24] (2006)
51 Chen F (2000b)
:2007 - 08- 09; :2008 - 06 - 02 ,
: (04SG011 - 021) [26]

(1963-), ( )

Dejonckheere  (2002)



. 85 .

1 Ni Debing
(2006)
: (
) [17]
(2005)
[25]
:Chen F (20003a)
(AR(1)) , (MA)
(31 Xiaolong Zhang (2004)
(MMSE) MA ( ) ES
AR(1)
o 1 ,
AR(1)
,MM SE ;
MA ES
( [24]) ,
[17]
(
) (23]
[17] :
[24]
0
: (
L)
t=0,x1, 2,

( AR(p) , ARIMA(p, q)) ,

[18]

g =f(p) +€¢ (t=0,%1, %22, ) (1

pi Qi t -
£i t- pi
H: t )
Hi = {g-1,0-2 G3, } (2)
t
( (MM SE) (MA)
(ES) ) (a),
: (o) (p) (1)
(L)
[18] h

T,a.z{ E”I: iB t (TLzBT (gz | Ha)ps) - @ - LI(I[,HI-W)):I}

St lw1 = 1lt- g+ 0a (3)
1B ,ql+T Htfr|
t+T LI(II,H[»I']) :BL(hmaX(|t-
Q,0) + kmax(Qr - 1:,0)) , L
L
Q = qu , L
B
Dt ,t=0,-1,-2,-3, , 0
(3) :
(n =0) (L=1)
[17]
MMSE MA ES
(order - up-to) , [23]
(n >0)
MM SE (or-
der- up-to) , [24]
( 0
0)

( Kahn



. 86 -

2008

J. A. ,1987) %1

g = a- bpe+e¢ (t=0,%21,%22, ) (4

,a>0,b>0 Kahn
€. = e+ @1 +P: (5
,e d ,0<d<1 p:
(iidn) o2
[18], : 1
t :
G = a- bp: +€;.
+1 n .
= a+'e'(‘11-__d]d_)_- bpx + d1+381-ﬂ-1 + idet-i
(t=0,%1,%2, ) (6)
+1
M = a+ﬁu'—d]—)‘ - bpt ,
1-d
r] .
€y = d]”st-l’]-l"'.z‘dpt-i-l , (t=0, %1,
+2, )
MM SE
(3 :
;_:?{5[ ZB‘(En(qprl Hn) - c@-P) - Lt(lt,Hn))]} (7)
,Et-r](GI[ptl Hx-n) Hin
(7)

’Zﬁ{ ZB lE[ (a- p +ﬂjfa(;_) +a+ém.1)p - o1-B)

- hmex(le - M-8 0 - kvex(Me +€1 - I ,@]} (8)

'A\(pt ’ lt) = (8)

Vit ,(8)
ol Aa(pptI NI 0 ©
_aEL[_Aé(_IE[l\_.J.\)]_ -0 (10)

Et[A(pt,It)] = (a - bp: + _Q(.l-- Ef+1]

l.-M

j" (e - My -
0

| + M{ +€y) dFE n)

d1+]€t-r1-1) Pt - C(l - B) Iy -

o

€wn) dFE ) +Ef (-

L F() €
(9 (10

_e(,l-_d”_l)_
1-d

[b(h+ K F(l - M) -

(a + + d'ewn-1) - 2bpe -

bl =0 (12)

-c(1-B) - [(h+KF(lt- M) - k] =0
(12)
€ Ht»l’] dHJS t-n-1,
02
1- o
€| Hen (d]+J€t-r|-1,1(:j dz)
(11) (12)
. _all-d +e+[(1- dEn, - d*?
P = 2b(1 - d)
+‘12‘c(1-B) (13)
. g? ] k- (1 -B)B
"zl-dzq)[ k+h]+a+
_e(_ll-__d]c;_l)_ - bpt* + d]ﬂs t-n-1 (14)
p=p (
) ,(13) :
a? 1 _K'_C.(.]_'M
II:l-dch[ k+h]+a+
'e('ll___d:;_l)' - bp + de n-1 (15)
pt* |1k Hn
E€n1) = 7T g
1 ,
(1) (13)
(14) ;
(15)
(2
E(p) = Aot o1 - B)
(3
E(1) = 1(-5 dZCD’l[k_C'U_M_ k+-h ] + a +
_e *
1. d° bE(p: )
e
1-4d° %P
1

n €tn-1 Eien-2,



4 - 87 -
[24] 1 1 @ [24]
(4) (5)
( 1 1
) [24] 2(3) d n
4
(p = p) (13) (14)
t , E; - QI+1
01 = lew1 - It + g =- b( px:1 - pt*) + d]”ax-n
En €1) , G = a- bp +€&; . N
(15) - d JEt-r]-l + a- bpt +€:
O+1 ,
, ) . _ all-d +e+[(1- dewn - dd*
O+1 = lee1 - 1t + o7 =

Var(os1) = Var(d™&wn - d"Ewn.1 +€0)

= d"Pvar€w) + d"Pvar€eni) +
Var€,) - 2d"*d*"* Cov€n £in-1) +2d " CovEin ,
€) - 2d" Cov€in.1£0)

= @ - " + Dvar€wn.y) >
Var€n-p) (16)

R =Var(o?)/Var€wn-1) =1+ d*(1- d

(17)
(16) (17) :
2
(1)
(2
1;
(3 ,
d< (@ +1/ (N +2)
d ;
d= (@ +1)/ (N +2)
d
2(1)

2(2)

2(3) d

2(1- d
‘;‘tx:(l-B) + d“%t-q - d]”St»r]-l + a- bpt* +&¢

Var(a) = ['d;_j 2Var€t.q) + F"var€ 1) +

Var€:.) - d2(n+1) Cov€tn £en-1) + d]+lQ)V€t-n £4)
- gy CovE€in-1£0)

= [1+ oo ez

7 dz“s] var€n-1)

= [1 + dz“l(ﬁ - (d+_3')2)] Var€in-1)

8
(18)
_ _Var(a) \ ~
~ Var(gn.1) _Var(a)/Var€en-1) =1+
+1 13 _3_ 2
o’ [64' (d+ 8)] (19)

Var(a") - Var(os1)

= [1 + dm+l (_31" - d)] Varet»n-l) (20)
(190 (20)
3

(1)

d

0<d< (/73-3)/8

(J73-3 <d<1

(2



2008

(3 ,
d< 14

d=14 ,

3(1)
( [3].[5-6].[17].[23] )
3(2)
[24] ,

; [17]
3(3)

[1] A. Urun Sancar. Quantification of the Bullwhip Efect
[Z]. 2003, http://www. mis. boun. edu. tr/erdem/
mis517/ projects- 03/ urun. pdf.

[2] AlwanL. C. ,LiuJ.Jand Yao D. Q. Stochastic charac-
terization of upstream demand processes in a supply
chain[J]. IIE Transaction, 2003 ,35(3) : 207 - 219.

[3] Lee H L. ,Padmanabhan V. and Whang S. Information
distribution in a supply chain: the bullwhip effect[J].
Management Science, 1997 ,43(4) : 546 - 558.

[4] Cachon G. P.. Managing supply chain demand variabili-
ty with scheduled ordering policies[J]. Management Sci-
ence, 1999 ,45(6) : 843 - 856.

[5] Chen F. , Drezner Z. , RyanJ. K. and Smchi-Levi D..
Quantifying the bullwhip efect ina smple supply chain:
the impact of forecasting, lead times, and information
[J]. Management Science, 2000 ,46(3) : 436 - 443.

[6] Chen F.. Quantifying the Bullwhip Efect in a Smple
Supply Chain: The Impact of Forecasting,Lead Times,
and Information[J]. Management Science ,March, 2000,
46(3) :436 - 443.

[7] DgonckheereJ. , Disney S. M. , Lambrecht M. R. and
Towill D. R.. Trander functionanalysis of forecasting
induced bullwhip in supply chain[J]. Internationa Jour-
nal of Production Economics, 2002 ,78(2) : 133 - 144.

[8] DeonckheereJ. , Disney S. M. , Lambrecht M. R. and
Towill D. R.. Measuring and avoiding the bullwhip

effect: A control theoretic approach[J]. European Jour-
nal of Operational Research, 2003 ,147(3) : 567 - 590.

[9] Forrester J.. Industrial Dynamics[M]. MIT Press and
John Wiley & Sons, Inc. New York ,1961.

[10] FullerJ. B. , O’ CornorJ. and Rawlinson R.. Tailored
Logistics the next advantage[J]. Harvard Business Re-
view , 1993,71(3) : 87 - 98.

[11] GongL. T.. Methods of Dynamic Economics (Chinese
edition) [M]. Peking UniversityPress ,Beijing ,2002.

[12] Heung- Kyu KIm. The Cost Impact of Information Delay
in a Supply Chain[J]. International Journa of Manage-
ment Science ,2006 ,12(1) .

[13] Heyman D. and Sobel M. . Stochastic Model in Opera-
tional Research (1) [M]. McGraw Hill, New York,
1984.

[14] Jiuh-Biing Sheu. A multi-layer demand-responsive lo-
gistics control methodology for aleviating[J]. Europe



an Journal of Operational Research ,2005,161: 797 -
811.

[15] KahnJ. A.. Inventories and the volatility of produc-
tion[J]. American Economic Review , 1987 ,77(4) : 667
- 679.

[16] Kut C. S, Xiaona Zheng. Impact of supplier’ s lead
time and forecast demand updating on retal’ s order
quantity variability in a two-level supply chain[J]. Int.
J. production Economics ,2003,86:169 - 179.

[17] Ni Debing, Tang Xiaowo ,Zhouzong-fang. The Bullwhip
Efect and retall’ s decison:a general framework and
two special cases| Z].2006.

[18] Rakesh R. A. , and Steinberg R.. Dynamic pricing and
ordering decison by a monopolist[J]. Management Sci-
ence, 1992 ,38(2) : 240 - 262.

- 339.

[21] Subrahmanyan S. and Shoemark R.. Developing opti-
mal pricing and inventory policiesfor retailers who face
uncertain demand[J]. Journal of retailing, 1996, 72
(1) : 7- 30.

[22] Takamichi Hosoda. , Stephen M. Disney . On variance

amplification in a three-echelon supply chain with mini-

mum mean square error forecasting[J]. Omega,2006 ,

34: 344 — 358.

Xiaolong Zhang. The impact of forecasting methods on

the bullwhip effect[J]. Int.J. Production Economics ,

2004 ,88:15 - 27.

[24] Xieolong Zhang. Delayed demand information and
dampened bullwhip effect[J]. Operations reseach L et-
ters,2005 ,33:289 - 294.

[23

—_

[19] Smichi-Levi,D. , Kamining and managing the Supply [25] , , .
Chain:Concepts,Srategies ,and Cases[ M ]. 2™ edition, [3]. ,2005 ,34 (1) :137 -
McGraw - Hill ,2003. 140.

[20] StermanJ. D.. Modeling managerial behavior : misper- [26] , .
ceptions of feedback in a dynamic decison making ex- [J1. ,2006 ,18(3) :93 - 95.

periment[J]. Management Science, 1989 ,35 (3) : 321
Retail’ s Decision and the Bull whip Effect on Delayed Demand Infor mation

WANG Wei-jun® , TANG Xiao-wo' , NI De-bin*
(1. Management Schod ,University of Electronics Science and Technology ,Chengdu 610054 ,China;
2. Information and Computational Science School ,Chengdu University ,Chengdu 610000 ,China)

Abstract : The bullwhip effect , a popular phenomenon in enterprise’ s bus ness,has a very large impact on
an enterprise. This paper consders a smple two-stage supply chain conssting of a Sngle retailer and a Sn-
gle vendor. First ,we build inventory and mixed decison ( inventory and pricing decison) modelsfor the
retailer on the delayed demand information. Then we analyse the impact of decisons on the bullwhip
effect. The result showsthat we can get the expectation of both princing and order-up-to which have noth-
ing as the delayed period based on retail optimal policy , and the retailer’ sinventory policy can produce the
bullwhip effect which will decrease as the delayed period increases when delayed demand information ex-
ists,but whether its mixed policy can produce the bullwhip effect according to the demand self correlation
parameter , not the delayed period, however , it will decrease as the delayed period increases. Morever ,
comparing to an inventory decison, the retailer’ s mixed decison will make the bullwhip efect change in-
tensvely as demand is less correlated , otherwise change weakly. Therefore for a retailer ,appropriate de-
layed demand information and pricing flexibility can reduce the bullwhip effect.

Key words: bullwhip effect; supply chain;pricing policy ;inventory policy ; delayed information



