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Application of H~ control strategies

of bullwhip effect in supply chain

HUAN G X iao-yuan, LU Zhen
(School of Business and M anagement, Northeastern U niversity, Shenyang 110004, China)

Abstract: Applying a quantifying warp wave method, a multi-echelon model of supply chain is
developed to describe the bullw hip effect A nd theH « control strategy of bull hip effect is developed

Its essence is that under theworst station of demand variability, the optimal decision of supply chain
manage ismade A simulation of petroleum distribute systam isdone The simulation result show s that

H « control of the supply chain makes the bullw hip effect w eaker.

Key words Supply chain; Bullwhip effect; Inventory; Demand; H » control strategy

: 2002-02-0L;

(1947—),

’ 1

: 2002-04-01
(9910200208)

1)
2)
3)
1)

2)

[1]

[1 4].

[5, 6].

[1,8,5,7]

(1972—),



156 18
, | 0 - dik
[ el 2
) - 0
3) H o , (
, Fw ),
1 l
2 Xkr1= Xk+ Buk+ de+ Fwe (6)
F: O
21 F:[l J,Fl n ,F (n+ 1)
[1] : 0
3 : n
, ( (@), ( (3)
(6) ,
| ( )
| ( ) ,
Xk, Uk
( ) Tﬁ?f'&lﬁﬁﬁﬁﬁ%mﬁﬁ Ui
, SEL CFFHIE AT RERD
Iz,k+1=121+uir_r§2
THPE TR R
&= di+ Fw (1) ik
| BESRS &= 1"ul |
& n ,d1 3
n W n XtF A e CoARBEIIVT B8 | i i =Cuany +urotetatnn)
’ ’ MR 2 (T4 8 b O RT3 A )
Fi n xi’,lz+|=xlt,k+ul,lz'fl
Tﬂg%*ﬁﬂiﬁf‘wl
X1kt 1= X1k + Upk- dik (2) 1
X2,k+1 = X2k - |TU1,k+ Uz k (3) ’
(2) ’ o
, C X1k Xk = Xk - Xk (7)
(n ) U UNk = UI( - Uk (8)
(n ), d1 n - ~ ~
(3) Xkt1= Xk + Buk+ Fwk (9)
X2,k (1 ), U2k 22
( ) (1 ),
ITU1,k ( ) | n ’
"= (1,1,...,1) ’
2 O3 ,
|:X1,k+i| |:X1,j |: | (15| |:U1,j
= + + ,
X2, k+ X2, -0 Uz,
- d1,ki|
4 : (9) :
[ 0 (4) S
w, Ui uz

Xk+1= Xk+ Buk+ d« (5)



157

Sk Riccati
Sk=Q + Swi[l + BB -

2 H o
~ ~ 2 T -1 —
2, = Ji[gr_w; (10) B FF )Sk+1] , SN =Q (16)
WiW (1,8) , (1,Q%) , koo S
pA > S> 0, Uk (9
! ! ! (12) (laB) (lan) ]
1 Hoo ]
¥, = Tkak: UK Uk (11) (16)Riccati S
Wi k 1] (16)1 k_>00 3
Q ' N Sei- Sl o,
e L N Ko Riccati S
Xk Yok , T
3 H e XL= X~k+ Xk (17)
31 Uk = Uk + Uk (18)
(9),
Xk Uk
Yie Y
Usk
‘ 4
, Uk
HOO
n= 10 ( ),1
s w
: ac J : :
N F—[Imj Q=1, B= Qo001
min maxJ = ZZ (XkQXk + Urlk- S 'w) - ' P
Uy Wy 0
(12) -
. x:= (Q 10,0 11,0 08, - Q 07,Q 06,Q 09,
Q= QQx B v Q09 - Q020050080517
9 (12, ’ ' ' ’
H°° ]l (9) '
(12 - (Gow) =(141008111320
32 He TR ArRTes L eeh
© (12 o 111507105 1)
u= (1209075009121 15
. o 101405084097
’ ( k= 30) 2
, Xe=> 0,0e-> 0 L5
(9) (12), [8 10] \\
, « 10Ty P2.%
o 1
| - PF'SwiF> 0, 0< k<N (13) < N ¥
“ost
Y1k
Uk=- B'Swi[l + BB - ¥
FFT) Sk 1] X 0.0 L .
B ) S« 1]” "Xk (14) 0 10 20 30
wi= B F'Swifl + BB - k
B FFT) Sk 1] Xk (15)
2 Yk Y5«



inventory in supply chains[J]. Operational Research,
1998, 46(3): 572-583
[2]LeeN, Padnanabhan S, Whang S The bullw hip effect
in supply chains[J] Sloan M anagement Review , 1997,
38(2): 93-102
[3]LeeN, Padmanahan S, W hang S
tion in a supply chain: The bullwhip effect[J] M an-
agem ent Science, 1997, 43(4): 546-558
[4] Kahad Inventories and the volatility of production[J].
TheAmeric Econanic Reviav, 1987, 77(5): 667-679
[5] Chen F, Drezner Z, RyuanJ K, et al

Information distor-

Quantifying the

158 18
k >0
K =
(- 023414 00218 Q0218 00218 00218 00218 Q0218 Q0218 Q0218 Q02185 0 086 87
00218 - 023414 Q0218 00218 Q00218 Q0218 Q0218 00218 Q0218 Q02185 0 086 84
Q02185 Q0218 - 023414 Q0218 Q0218 Q02185 Q0218 Q0218 Q02185 Q02185 0 086 84
00218 00218 Q0218 - 023414 00218 Q0218 Q0218 Q0218 Q02185 Q02185 0 086 84
00218 00218 Q0218 00218 - 023414 Q0218 Q0218 00218 Q0218 Q02185 0 086 84
00218 00218 00218 00218 Q0218 - 023414 Q0218 00218 Q0218 00218 - Q08684
00218 Q0218 Q0218 00218 00218 Q0218 - 023414 00218 Q0218 Q02185 0 086 84
00218 Q0218 Q0218 00218 00218 Q0218 Q0218 - Q23414 Q0218 Q02185 0 086 84
Q0218 Q0218 Q0218 00218 00218 Q0218 Q0218 Q0218 - 023414 Q02185 0 086 84
00218 Q0218 Q0218 Q0218 00218 Q0218 Q0218 Q0218 Q02185 - Q23414 - Q08684
L. 001714 - Q01714 - Q01714 - Q01714 - Q01714 - Q01714 - Q01714 - Q01714 - QOLl714 - Q01714 Q 069 69 -
2 , H o bullw hip effect in a smple supply chain: The mpact of
Yoo Y , forecasting, lead times, and information[J] M anage-
ment Science, 2000, 46(3): 436-443
1 K - oo , [6] Chen F, Drezner Z, RyanJ, etal Thebullw hip effect:
K M anagement insights on the mpact of forecasting and
information variability in a supply chain[A ] Quantita-
> tiveM odels f or Supply ChainM anagenent[C]. Kluver
[1] ) A cadem ic Publishers, 2000 417-440
(71 , : ARMA (0,1,1)
[J1 , 2001, 9(6):
, H o , 1-6
H o (Zhang Q, DaQ L, Shen H C Bulwhip effect and
assessof the information sharing underARMA (0, 1, 1)
(References): demand[J] Chinese J of M anagement Science, 2001, 9
[1] Baganha M, Cohen M. The stabilizing effect on

(6):1-6)

[8] Carvani P On H « criterin for macroeconom ic policy
evaluation[J] J o Econanic Dynamic and Control,
1995, 19(5-7): 961-984

[9] Todno G Worst case design in the tine domain: The
maximum principle and the stand H » problem [J]

M athematics of Control, Signals and Systen, 1990, 3
(3): 301-324

[10] Yaesh I, ShakedV. M inmum H » nom regulation of
linear discrete time systans and its relation to linear
quadratic discrete gane[J]. IEEE Trans onA utanatic
Control, 1990, 35(9): 1061-1064

DEDS

W iener



