7 1 Vol.7 No. 1

2004 2 JOURNAL OF MANA GEMENT SCIENCES IN CHINA Feb. 2004
1,2 1 3 4
(1. , 100080 ;
2. , 100083 ;
3. McQombs . Augin, Texas, \!.S.A;
4. , : )
ARIMA ,
, 20
‘T H A : 1007 - 9807(2004) 01 - 0001 - 18
0
( ) ,
20 90 , (P&G)
- ( )
, 1
Y . 1, (1
y ) 1
(1 ) ( 1
, . ) ,
1 ( 1 ) 1
(bullwhip effect) .
IT , (HP)
Leeetd.™ . , ,
: 2003- 11- 20; :2003 - 12 - 05.
- NSFC/RGC (7991061987) ; (70221001) ;

(9928001) ; FRA ; RQC (G- T599) .
(1958 4 , .



[1.2] 1

[3.4]

[5] [6] [7] (8]

[9] [10] [11]

10.

’ J. W. Forreger

12.5% -
25 % " Fuler et d.™ Foreser
3 000 :
750
. Forreger
1 000 . ,

, " (sygem dynarics)

[14]

.McCullen  Towill

, 1.
Burbidge.
Burbidge™® ™ “5

. Forreder ,
, Burbidge (sharp edged)



1 — 3 —
(multi-phasng of the irfor-
metion flow) . Forreger ? Hau. Lee
Burbidge , Towill ™! Leeet d.
Management Science'”  Soan Management
Review'
CMIT ” . J. D. Leeetd.
Serman'® # ;
( ) ; ,
1)
' (demand sgndl) ;2) (order batching) :
20 60 , 3) (fluctuating prices) ;4)
(shortage game) . Lec et d.
5 10 ) ’
. Serman'™ Diehl
» ,
Serman'® ( )
: Leeetd.!",
1
(AR(1))
’ D, = d +PD.; +€, (1)
- Sermen P ,-1<p <1;D t
, . d £, , (0,
( a?) . Heyman Sobel™®
| Yt:d+pm.1+%pgst-
141
). e @
Y ot N
,Serman'™! p>0 , Y,
, “ " (sysem think- D )
ing) , : var(Y) - var(D) =
Forreder Burbidge = Serman D»(1-p'"™) (- 02”2)02 0 3
: (1+p)(1-p)
(24 271 , (
) (3)




— 4 — 2004 2
2

Forregter : (5]

Burbidge: (16 18]

Serman: [0 2]

FOS
Leee d. : (1.2
Lee e a.? Cachon (=]

Laiviere™ ™ ‘Kelle
Mil ne™! Cachon™ , Lee &

. d [1,2]

, Drezner , ‘ )

e d." Bapnha  @hen™  Gaves™ | kup™ ,
Lee et . Chen & d.%  dlpet™ AivV™, 2 20

Dejonckheere et d.'?  Alwan et d.'*

[44]

e 4. [38,39] [45]
. [46] Lee
ed. .M ARIMA (0,1,1) ,
. [47, 48]
Baganha  CGohen'™ ,
HOO

[49]

Leeetd.!"?

[51]

(production- smoothing model)



— 5 —
( ),
. 20 80 , Krane  Braun™
, Blanchard™ |, Blinder™"*" | ,
Blinder Maccin™®  weg™ .Krane  Braun
. , Far™ Miron ,
Ze ded™ ,Krane[eol , Krane Braun™ ,AIIen[BZ]
Micheel  Branmon™® | :
, Krane
, Braun'™ 1,
( ),
0.18
[ Distillate fuel oil production
"""" Distillate fuel oil shipments 0.16

Total lumber production
Total lumber shipments

1965 1970 1975 1980 1985 i3
_ o ' F —0.25
still wine production
f— == —-- still wine shipments 0.20
— ) . 01s
. i 1.
— l ‘ l 0.10
t - : 1
1N . . A H ] o it . i3 o 0.05
Y e [= 2 ek = - - s & - bl [ ) V¥ r b
| 1 i __1 1l 1 1 i 0.05
1965 1970 1975 1980 1985
i
2
, 1) Lee e dl.
; ( AR(1)



2004 2

— 6 —
),
(autoregressive integrated noving average , ARIMA)
? ’
?
2)
. Chen e
d. =
ARIMA
,164]_
3.1 ARIMA
AR(1)

Kahn'*' Lee et d.'"* ,Chenet d.!* ™
Raghunathan'™  Avivi® ; IMA (0,
1,1) Gaves ™ el

ARIMA
1671

ARIMA (AR)

(MA) ©

ARIMA

, ARIMA
(631 ’
ARIMA (p,d,q)
®,(B) V(D - M) = O4(B), (4)
. Dt t g t
: (00%) ®,(B)
p (autoregressive, AR(p)) ,

®,(B) =1- B - $B® - - $B°;

©,(B) q (moving
average, MA(q)) ©,(B) =1-6,B"-0,B" -
-06,8°;B BE, =€.,;V
,VD, = D - D.1,V" = (1- B)°.
ARIMA(p,d,q) P .q
,d d
d 201 1“
(stationary) . d >0, Vi
) (nongationary) ;
d , d
ARIMA ,
d > 0,ARIMA(p,d,q) ,
d
, ARIMA (p,d,
a9 (d>0)
ARIMA(p,0,0q)
ARIMA(p,0,0q)
Leeeta.™™
1 ARIMA
ARIMA . ,
1) ARIMA(p,d,q)
p+d>0, ARIMA(p,d,p +
d) )
2) ARIMA(p,d,q)
p+d=0, ARIMA (0 0,
max(q- |1 -1,0)) , (el
) Lee et
a. ( 2), b=
1+2 1+1
1-0_ a:p—(—p—)'l_ : b- a=1.
1-p 1-p
_ _ 1
’ Bl _61 B - bi (2)
Yo = d+pYer - (1-B)0.y +9, (5)
, ARIMA(1,0,1)
ARIMA(1,0,00 ( AR(1)



— 7 —
ARIMA (1,0 ,2) , 1 “ " :
“ insght” ,
1
1) ARIMA , “
, 3.2
ARIMA 1 :
Graves™ : IMA(0,1,1) , : :
IMA (0,1 ,1) : 1 ,
[70]. :
ARIMA 1 1)
ARIMA ,
2) u=100 o =
50.2) ARIMA
, , t €9 &,
. 1, t
ARIMA(p,d,q) p+d>0, 2 , t
l 1’
ARIMA(p,d,p + d) ; ’
p+d =0, K )
K [}
kZlk g q ' ' : !
ARIMA (0,0 ,0) . 3
, ARIMA (p,d, : k, { D}
p+d ARIMA(0,0,0) , :
V(D).
) Ai,j =
3) , V(D) - V(D) .
ARIMA V(D) ’ ’
ARIMA [z ,
( o200 N
) , 1] T )
| Aco kK +1| >] A | k
p+d q k+2 , ; | Avoin | <
. , ARIMA(0,0, | Acaxl
q) l+1>q, Bi;, Bi+2,ke1 > Bierk
ARIMA(0,0,0) , , ; Bii2,ke1 < Bis1 .k




,,

1
4.1 ,
3 .
) ARIMA(1,0,1) ,
:¢1,1 =0.5,91,1 =0.1,|1 =, =1.
e1,1 )
¢l,1 > 91,1 ]
2 \ ,
(D) b, <044, 2
;1 (2) ¢1,1 =0,,,
1 . 4 5
4 0,,=09, 5
91,1 = 05, 3
7 250 & -
2 2004—+ T e L
2 150! ! ] | ; (‘
2 100 & *F L
2 050- i 3 } i
2 2 0008 ! ‘.
=1 9504
1 9001
! B50.4 :
1 8003 4
1 7504 ! ; _ 5
0 10 2 30 40 50
Time

I - Demand Series st Stage | -%- Demand Series ot Stage 2 ]

Krane

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.

3

Braun™

)

(D

2200+
21504
2 1004

2 050}

Unts

2 000
1 950-1%

1 M-

1 850

Time

40 S0

I{ Demand Series at Stagel % Demand Series at Stage 2

4

21804
2 160
2 1404 - @ -
2120t —t :"~ '!
2 100 £

2 (8041
20604
2 0a -
2020
2 00044
1 980 3
[ GUE i
1 9404
KR

Unis

] 10
Time

30 a0

50

- Demand Series at Stage |

3% Demund Series at Stage 2

5
1 ARIMA
{ d)l,i el,i}

ARIMA(p 00 ,

[1.p]);
8., =0(i

o(i
[1,0]);
di,i =91,i (i

a(p#a, 2
p) ,
ARIMA(p,0,09) (p # 9

http://www.cnki.net

{ di,i 9 l,i}

¢1,i =

ARIMA(0 0,9 )

ARIMA(r 0,r)

[1,r]).

ARIMA(p 0,
ARIMA (p 0,



2
1.3
H 'l. .
.05 —
3o 4___._____‘_’___._..'&-"" M
] -0.5¢—
T3 0z 01 0 o0l 02 03 04
2 ARIMA(p 0,0 8,
| 4| < 1 [1,p]) , ARIMA (1,0 ,0) ©®:1 -0.4 0.4)
¢, <0 [1.p]), 2 i I —
) L 05
& > 0(i [1,p]) ., 2 . 0 . . . R
05 e S
3 ARIMA(0,0,q) 1o ——
, Y01 02 03 04 05 06 07 08 09
L +1 2= q, el,i < 0(i [1,Q]) ) 611
5 ; 8., >0(i [1.q]), ARIMA(0,0,1) ©®.1 -0.4 0.4)
) 1.5
. 1.0
- 05 e
ARIMA (p 0,9 ] T —
.05 e
v P9 ) -1.0
01 02 03 04 05 06 07 08 09
) 611
ARIMA (1,0 1) (4, =05 6,; 0.1 0.9)
p q )
6
. , 1
ARIMA(1,0,1) , : '
4 ARIMA(1,0,1) '
|91,1| <1, #q <0y, ,
2 ; ¢1,1 > e1,1 ,
2
234, '
ARIMA (1,0,0) , ARIMA(0,0,1) ,
ARIMA (1,0 1) ’
ARIMA (1,0 ,0) . 0.1 ' ’
0.4 -0.4 0.4; ARIMA(O, ’ ’
0,1) y 0.1 el’l 4 2
- 0.4 0.4; ARIMA(1,0,1) ,
d)l,l = 05, Ol 91'1 Ol
0.9. 1. 2 ,
A2,1 . ’ A2,l >O, ( Lee et al ( ) ’
2 , Ay <0, ?
2 ; Ay =0, )
2 CAzs , 7 8
6 . H . 4
1,100,500 1000
’ , . 7
; ARIMA (4 0 4) , #, ={- 0.8,

-05,-0.2,-0.20,, ={0.50.2,0.1,0.3 (i



2004

— 10

100

[1,1000]).

=3(k

[1.4]) I

[1,1000]) ,

I :4(k

8

Y EEE T T

Ty
50

T
45

: i ----I-—--‘--‘!——-—-——h
30 35 40

T
25

T
20

Time

40000

Time

_——
L -t =
) 1 1 1 i ! v
] ] 1 1 !
] ] 1 1 1
) ) ) ' !
b 1 1 1 1
- hmaaiaaf i
] [ - f=f -l - - - b o]
1 1 -
1 1 L] )
1 [ ' '
: . : !
1 ]
Sl peleeTgET LT - o
; e ; i
] [ e =, e i -
[ T ' '
_ 1 : !
[] 1 L
[ ep " "
' S 3
1 ]
" " B =L [N s
r X 1 1 1 [ag}
¥ o [ ' [N
S - - SRR --F o ' '
' " [ Laa 1 [
' » ' ' ;
] 2 ]
1 2 ' e I
' [ 3 » © r Ll )
.||".||-."| e - - - nlllﬁ £ " "
R R, = ! :
s — s S ' i
1 L} 4_." b 1 # v
- IO Ty B Rl i o
i =, R s ' Y
] L} L} ) 1 L}
1 1 [} ' 1
1 1 ¥ ) '
' d '
hemp === - apma e ' ' N o
r- oy - - - &
' : : ' '
v 1 ' '
] ' " "
1 |
i T e ; :
' ' i N W, [ Shei]
1 1 ] ! '
1 1 1 " ’
] J 1 " "
— o - - -F
". 1 ] " " “
1 1 1
] 1 1 1 Ll el gl - - Lk =
\ 1 ' 1 ! =
1 1 1 1 ! g 3
SEITREPE il PPN g “ 'l
T T T y 1 1
S g ° g8 ! 1
s = =3 -p- ke
g £ g B i o
g & &8 ! '
g8 g &g | :
=] m ' .ﬁ
2 g 2 g SRR SR Py B
(=4 (= =} = Y 4_4 = T
[~ == = < vy =T v
T8 §F 88 ° 8 8
- w T
sun s

Time

= Demand Series at Stage 100

- Demand Serjes at Stage |

- Demand Seriss at Stage 1000

—— Demand Series at Stage 500




— 11

= E s -

B e e el bl

500

400
350 -
300

e e e il S S IR Sy

B e Ly S —

50

45

40

35

30

25

20

15

10

FY
1
[
:
1
:
1]
L
L]
2
=
1
1}
1
1
"
. JREEE
= =]
$ 3 88 8
Exiy |

)
\

U R 2 W ——
] i ]
] 1 [ '
L} L] )
1 i i
1 1 L] )
] d ' '
] . L] ]
i R R PR
1 1 L)
1 1 b
1 1 1
) L] 1
' '
' ' '
. i
A T ST TTTr
L] 1 1
I 1 1 1
p ' ' 1
1 ] 1
1 ] L] 1
L L} L}
oo =l IR I R )
L} L] L]
' ' ' '
v ) ' [
' 1
L) ] 1 1
' . '
' : F [}
TP R gmm=.-p
L} 1 1 1
' 1 '
] 1 1 L)
¢ [ ' 1
1 1 1
1 1 1 L}
homm =t e 4 JERE R—_— Y
) L] L} L}
L} 1 L]
L] 1 L}
L) LN 3
1 1 1) ]
) ) [N J
] 1
- - S
T d
1
i ' '
[} L] ]
1 1 1
1 1 1
||||| 1. [ R
] T [
L] 1 1
r 1 1
1 [ 1
1 1 1
1 1
1 L] L] i
SRR d e mm el e L
L] r 1
v 5 1 1
L] 1 1 1
) ] ]
L} L} 1
1 1 1 L]
] 1 .
e e Y T====r
] 1 L) t
1 3 or
1 1 L
1 1 1
"y
1 L] 1
e Ee——s: T f rp——
T T T T
4] o= Wy
- =~ N m
L} - L] [}
sponpy SHUrY

Time

=% Demand Series at Stage100

- Demand Series at Stagel

& Demand Series at Stage1000

—&— Demand Series at Stage500

k(k > 1)

[1.p])

(i

{ek,i

{v(DJ}

ARIMA

{8}

{v(DJ)}

ARIMA (p 0,



2004 2

— 12 —
_ ARIMA(2 0, ; (2)
2) : 9 | , {04}
k , {V(DJ}( & (i=[1,p]), & =i =
) , [1.p]), ; :
; ) {041} ( ) &2 di(i =[1,p]),
{82} ( ) . 10
) k , 5
{Vv(DJ)}( ) : ARIMA(p,0,0q) ,
; , ; ek,i(i =
{8} ( ) {82} ( ) [1.p]) € (i =[1,p]),
. 1 k , l[iftﬁk'i =& (i =[1,p]) . & =4, (i =1,
{V(D)} ( ) , o) . |
: {6} ( ) {82} ( :
) & 2 4 (i =1[1,p]),
(1) :

5 10 15 20 25 30 35 a0 45 50
Stage Index &

@ :
5 10 15 20 25 35 40 45 50
Stage Index &
3
<
5 10 15 20 25 30 35 40 43 50
Stage Index &

10



— 13

1
s 0 15 2 25 T 35 4o 45 50
Stage Index £
1
3.1 0 1
5 \ 3
4 L
, 4
4-3 1
[1,11,15, 38,39, 71]
. , 2
?
3. 7
3
o 1] 2]3|5]|10|2]s0|10]50
B2, [0.5720. 8761 0341 085{1. 12111 147]1.. 149}1. 1551 1551 166 ( 5)

B3 210.4290.2190. 111j0. 05410. 014 O 0 0 0 0

B4 3]0.107/0. 0550. 0280. 01410.003 0 0 0 0 0

ARIMA (1,0 ,1) ,
: $.=0.50:1, =01, =1(k
[1.4]). A
0 500. B, . “ »
Bs. 2 1

B3,2 B4,3




(3

— 14 — 2004 2
(4)
( )
5
“ aoin hastwo ddes (
)
(1) ARIMA
ARIMA
ARIMA
ARIMA
(2) (anti- (1)
bullwhip effect)
ARIMA (1,0,1)
[72]
ARIMA
20 ?
2



: . ARIMA _ , 2
ARIMA : ?

3)

[1]Lee H L, Padmanabhan V, Whang S. Irformation didortion in a supply chain: The bulwhip efect[J]. Management Science,
1997, 43 (4) : 546 —558.
[2]Lee HL , Padmanabhan V , Whang S. The bullwhip efect in supply chain[J]. Soan Management Review , 1997, 38: 93—102.
[3]Hammond J H. Barilla A (A) , Case N9 - 694 - 046[M]. Bogon, MA : Harvard Business School Publishing, 1994.
[4]McKenny J L , ark T H. Carpbdl Sup (. : A leader in Gontinuous Replenishment Innovations, Case 9 - 195- 124[M]. Bos
ton, MA: Harvard Busness School Publishing, 1995.
[5] Edgehill 3 S, Osmats C, Towill D R. Indudriad case gudy on the dynamics and senstivity of a closecoupled production di gtribution
sygem[J]. Internationa Journd of Production Research, 1988, 26 (6) : 1681 —1693.
[6]Fne C. Aock Yeed, Winning Industry Control in the Age o Temporary Advantage[M]. Reading, MA : Perseus Books, 1998.
[7]Holmgtrom J. Product range management : A case sudy of supply chain operationsin the European grocery indugry[J]. International
Journd of Qupply Chain Management , 1997 , 2 (8) : 107 —15.
[8]Fanx0 J C, WoutersM J F. Measuring the bullwhip efect in the supply chain[J]. Internationd Journd of Supply Chain Manage
ment , 2000, 5 (2) : 78 —89.
[9]Hameri A P. A method to awid demand anplification in bulk paper digribution[J]. Paper and Timber Journd , 1996, 78 (3) :
102 —106.
[10]Van Aken J. On the Control of Gonplex Indugtrid Organisations[M]. London: Martinus Nijhoff (Scid Sciences Divison, 1978.
[11]BlackburnJ D. The quick reponse nmovemert in the gopard indudry: A case gudy in timecompresing supply chans[A]. in
Time based Conpetition: The Next Battleground in American Manufacturing{M]. Iin, Homeaood, I.L. , Chepter 11, 1991.
[12] Kurt SAlmon Asociates. Hficient Gonsumer Response: Enhancing Gonsumer Vaue in the Gocery Indugtry[ R]. The Joint Indugtry
Project on Hficient Gonsumer Regponse, Washingon D. C, 1993.
[13]FullerJ B, O Qoror J, RaMinon R. Talored logdics: The next advantage[J]. Harvard Busness Review, 1993, MayJune:
87 —98.
[14]McCudlen P, Towill D. Diagnoss and reduction of bullwhip in supply chains[J]. Supply Chan Management : An Internationa Jour
nd , 2002, 7 (3) : 164 —179.
[15] Forreger J W. Indudrid Dynamics[M]. Cambridge, MA : MIT Press, 1961.
[16]Burbidge J L. The Principlesof Production Gontrol[M]. RAynmouth: MacDondd and Evans, 1978.
[17]Burbidge J L. Five golden ruesto awid bankruptcy[J]. Production Engineer , 1983, 62 (10) : 965 —981.



— 16 — 2004 2

[18]Burbidge J L. Automated Production Cortrol with a Smulation Capability[M]. IFIP Working Paper , WG(7) , Copenhagen ,
1984.

[19] Towill D R. Forridgerprinciples of good practice in materiad flow[J]. Production Ranning and Control , 1997 , 8 (7) : 622 —632.

[20]Serman J D. Modding managerid behavior : Migerceptions of feedback in a dynamic decison making experiment[J]. Manage
ment Science, 1989, 35 (3) : 321 —339.

[21]1Serman J D. Teaching takes off , fight Smulators for management education[J]. ORMS Today , 1992, 19 (5) : 40 —44.

[22]Serman J D. The beer didribution game[A]. J. Heineke and L Meile, eds. Games and Exercises for Operations Management
[C]. Prentice Hall , Endenood diffs, NJ, 1995. 101—112.

[23]Dien E, SermanJ D. Hfectsdf feedback complexity on dynamic decison making[J]. Organization Behavior Human Decison Pre
cess, 1989, 62 (2) : 198 —215.

[24] KahnJ. Invertories and the wolatility of production[J]. American Exoromic Reviaw, 19€7 , 77, €67—679.

[25] Echenbaum M S. Sme enpiricad evidence on the production leve and production cog gvoth ng models of inventory investment
[J]. American Ecoromic Review, 1989, 79 (4) : 853 —3¢4.

[26]Naish H F. Production sroothing i+ the linear quadretic inventory nodd [J]. Quarterly Journd of Eocoromics, 1994, 104 : 864—
875.

[27]Metters R. Quantifying the bulwhip efect in supply chains[J]. Journd of Operations Management , 1997 , 3 (15) : 89 —100.

[28]1Heyman D, Sbd M. Sochagdic Modd s in Operations Research[M]. Vol 1, McGaw Hill , New York , 1984.

[29]Cacton G P, Lariviere M A. Cgpacity dlocaion usng pag sdes: When to turnanctearn[J]. Management Stience, 1999, 45
(5) : 685 —7083.

[30]Cachon G P, Lariviere M A. Cepacity choice and dlocation: Srategc behavior and supply chain performance[J]. Management
Sience, 1999, 45 (8) : 1091 —1108.

[31]Kele P, Milne A. The dfect o (s,9 ordering policy on the supply chain[J]. Internaiona Journd of Production Economics,
1999, 59: 113 —122.

[32]Cachon G P. Managing supply chain demand variahility with scheduled ordering policies[J]. Management Science , 1999, 45(6) :
843 —856.

[33]Drezner Z, RyanJ, Smchi-Levi D. Quartifying the Bullwhip Bfect: The Impact of Forecading, Leadtime and Irformation[M].
Working Paper , Northwegtern Universty , Evandon, IL , 1996.

[34]Baganha M, Gohen M. The gahilizing efect of inventory in supply chains[J]. Operations Research, 1998, 46: S72—S83.

[35] Gaves SC. A sngeiteminvertory nodd for a nondationary demand process[J]. Manufacturing and Service Operations Manage
ment , 1999, 1: 50 —61.

[36] Kup SC. Asymmetric Irformetion in Vendor Managed Inventory Sygems[M]. Working Pgper , Harvard Universty , Bogon MA |
2000.

[37]Lee HL , ® K, Tang C. The vdued irformation sharingin atweleve supply chain[J]. Management Science, 2000, 46 : 626—
643.

[38]Chen F, Drezner Z, RyanJ, Smch-Levi D. Quartifying the bullwhip efect in a smple supply chain: The inpact of forecading,
lead times, and irformaion[J]. Management Science, 2000, 46 (3) : 436 —443.

[39]Chen F, RyanJ, Smchi-Levi D. The impact of exponentia svoothing forecags on the bullwhip efect[J]. Navad Research Logs
tics, 2000, 47 : 269 —286.

[40] Glbert K. An Autoregressve Integrated Moving Average Supply Chain Modd [ R]. Working Peper , Universty of Tennessee, Knox
ville, TN, 2002.

[41]Aviv Y. A time seriesframenork for supply chain inventory management[J]. Operations Research, 2003, 51 (2) : 210 —227.

[42]1Dgonckheere J , Disney SM, Lambrecht M R, Towill D R. Measuring and awoiding the bulwhip efect: A control theoretic ap
proach[J]. European Journd of Operationd Research, 2003, 147 (3) : 567 —590.

[43]AlwanL C, LiuJJ, Yao D. Sochadic characterization of upgream demand processes in a supply chan[J]. IIE Transaction,
2003, 35: 207 —219.

[44] , , . [J31. , 2002, 17 (4) : 340 —348.



[45] , , ) [J]. , 2002, 20 (3) : 37 —40.

[46] , , . ARIMA(0,1.1) [J]. , 2001, 9 (6) :
1—6.

[47] : , . He [J1. , 2002, 9 (5) : 11 4.

[48] , . He [J1. , 2003, 11 (1) : 42 —47.

[49] , . “ g [J]. , 2002, 16 (1) : 82 —83.

[50] , , . [J1. , 2003, 6 (3) : 86—93.

[51]Holt C C, Modidiani F, MuthJ F, Snon H. Ranning Production, Inventories, and Work Force[M]. Prertice Hall , Endenood
Aiffs, NJ, 1960.

[52]Blanchard O J. The production and inventory behavior of the American autorinbile indugry[J]. Journd of Roliticad Eocoromy ,
1983, 91: 365—400.

[53]Blinder A S. Invertories and dicky prices[J]. American Ecoromic Review, 1962, 721 334—349.

[54]Blinder A S. Can the production syoothing mdd o irveritory behador be saved 7[J|. Quarterly Journd of Ecoromics, 1986, 101
(3) : 431 —454.

[55]Blinder A S, Maccini L J. The resurgense ¢f  nveriory research: What have we learned ?[J]. Journd of Ecoromic Surveys, 1991,
5 (4) : 291 —328.

[56]Blinder A'S, Maccini L J. A criticd assessment o recent research on invertories[J]. Journd of BEcoromic Pergectives, 1991, 5
(1) : 73—96.

[57]West KD. A variance boundstest of the linear quadratic inventory model[J]. Journd of Roliticad Ecoromy , 1986, 94(4) : 374 —
401.

[58]Far R C. The productiorr sToothing modd is dive and well[J]. Journad of Monetary Ecoromics, 1989, 24 (3) : 353 —370.

[59]MironJ A, Zddes SP. Seaondity , cost shocks, and the production svoothing mode of inventories[J]. Ecorometrica, 1988 , 56
(4) : 877 —908.

[60] Krane SD. The diginction between inventory holding and dockout cods: Inplications for target invertories, asymmetric adjug
ment , and the effect of aggregation on production sToothing[J]. Internationad Ecoromic Review, 1994, 35 (1) : 117 —136.

[61] Krane SD, Braun SN. Production svoothing evidence from physca product data[J]. Journd of Roliticd Eocoromy, 1991, 99
(3) : 558 —581.

[62]Allen D S. Seaond production sroothing[J]. Federd Reserve Bank of ST. Louis, Economic Review, 1999, (9/10) : 21 —40.

[63]Michad F G, BranronJ |. Seasondlity and the productiorr sToothing modd [J].  Internationa Journd of Production Ecoromics,
2000, 65: 173—178.

[64] . [D]. : , 2003.

[65] Raghunathan S. Irformation sharing in a supply chain: A rote on its vaue when demand is rondaionary[J]. Management St
ence, 2001, 47 (4) : 605—610.

[66]Aviv Y. Ganing benfitsfrom joint forecaging and replenishment processes: The case of aute correlated demand[J]. Manufactur
ing and Service Operations Managemert , 2002 , 4 (1) : 55 —74.

[67]Box G E P, Jenkins GM, Reinsd GC. Time Series Anays's Forecading and Gortrol , 3" Ed[M]. HoldenDay , San Francisoo
CA | 1994.

[68]Montgomery D C, Johnon L A. Forecading and Time Series Andyss[M]. New York: McGawHill , 1976.

[69]Li G,WangS Y, Yu G, Yan H. The reationship between the demand process and the order process under a timeseriesframenork
[J]. to gopear in European Journd of Operationd Research, 2004.

[70]Li G, Wang SY, Yu G, Yan H. Irformetion trandormation in a supply chain: A amuation sudy[J]. to gopear in Computers and
Operdions Research , 2004.

[71] Kaminsky P, Smchi-Levi D. A New Gonmputerized Beer Game: A Tool for Teaching the Vaue o Integrated Supply Chain Manage
ment[M]. POMS Szriesin Techrology and Operations Management , Vol. 1. Qoba Supply Chain and Technology Management ,
U.S A, 1998.

[72]Li G, Wang S Y, Yu G, Yan H. Irformation Trandormation in a Supply Chain: A Theoreticd Andyss[ R]. submitted to Mand



— 18 — 2004 2

facturing and Service Operaions Management , 2003.

Bull whip efect and validity o production-smoothing modd

L1 Gang'”, WANG Showt-yang', YU Gang’, YAN Hong’

1. Academy of Mathemetics and Sysems Sciences, Chinese Academy of Stiences, Beijing 100080, China;

2. Shool of Ecoromics and Management , Beijing University of Aeronautics and Agronaitics, Beijing 100083,
China;

3. McCQombs Shool of Business, Universty of Texas & Audin, Audin, Texas, U.S.A. ;

4. Department of Loggics, Hong Kong Rolytechnic Univerdty , Hong Kong, China

Abstract : This article reviens the main progress in sudying the bullwhip &fect in supply chains and the argument
about the vdidity of the production snoothing nodel. Some of our very recent achievements in these two areas are
a9 introduced. Our work integrates a generd ARIMA (autoregressve integrated noving average) demand process
into a multi-gage supply chain, and by the integrated nodel sudies sysemetically the propagation rules of the de
mand information flow. The findingsdf these propagation rules revoke some clasica conclusonson the bullwhip &-
fect , reved some inportant and novel phenomena and provide a reasonable explain on the vaidity of the productiorr
sroothing nodel . Three quedtions are a asked for further invedigations in the field.
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