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1 " �3b�n SCM !6D��x,�h�}�<^t}�$�|h��_oq(L,�k�5'/
q(t%
q>���b0"=
�^��k�8<F�,G<^�Sg��H�℄d;$�<^ (Retailer-owned Inventory, ROI).=U��J�d�U[� Wal-Mart, Proter, Gamble 8
NI�boK9e�gGIt<^KE�S[xqoXZh!℄Ne!tL�H℄�,GIt<^KE�S,�℄k�KE<^ (Vendor Managed Inventory, VMI). VMI tZJs>�
h���;
<^t9A$���k�&%;xR=t;
<^���|�k�h-h��;tp/;
BdSY℄<^�?ByDKE<^��h�1�ipPU+q�[�N5�E� 2011 � 10 � 24 .^n	2012 � 4 � 8 .^nP*/	



442 u ~ k W W � 3508R t=x�x
&�B��obIt�GA�Ne�P5XgGIt�5ejA"o4N4et<^�S — �d<^ (Consignment Stock, CS). �d<^;;x;�q( (�1Y��K
p=K
) ^��F=E;p*℄d;8<D��q(n��E;p℄d;P�8��q(t}�$M;x;}��E;p℄d;<��P�q(L25'�� [1]. CS�S!'
W
<^�StT3\b.��
<^}�$℄<^^�y|t.�

Dong, Xu[2] 6-\?R VY#7#��;xRFtL
�8g"�C�℄��t,�
~q,��������
e\?�j�=>�>p*hkp�}�`�t8A�\?�yG=
tR nVY<�"}tÆ�C���{Q�m�'�℄2Ci(t#h�,F�j��>p*`�MSd7��F+#�[�l?\?tR VdK���7#t
�!"� Dong, Xu[2] t℄��6-\?R VY#7#��hkp�tK�℄I6g"�C�℄��TG�?�(e P ROI, VMI ℄ CS 8G<^�S1hkp�t`_ ℄.`_ �\es
,F �lPg.Z�e


2 ��%uw|l�!}℄t	}21�
(1) ;xRD<^�igth� (�) ℄igtk� (~), �<F=gG=
Æ
(2) h�t�BY"
%Nt��pZ�Bt
V� Q, pZ�BtK�� A; k�tF=q
�K�|F=x�&�b�~pZF=t
V� mQ, pZF=t��K�� M ;

(3) � ROI ℄ VMI �S1�kh�pk�1��ie�k�,�w Q i�=
oh�8<�(�G�=
T^�U~t8<FÆ� CS �S1�pkk�F=� Q i�=
e�~��,F=
�woh�8<Æ
(4) i�L
�\EE8�=
tR nV�h�k5\EE8t=
nV�h�[k�{FBht=
nV�m{k�F=t=
nV�Y<vt�� y, �!���P�,}3,�Æ
(5) =
ti�℄d�1Æ=
tF= (R ) nV<H�� p(y) � p′(y) < 0, ,dY,�'�ZF'��ot�R VnÆk�=
F=tWK� (��=
B��zB�F=v�t) Y=
F=nV y t!Vn�� ct(y) � c′(y) > 0;

(6) hkp�t29Yg3��*`RM��h�Y)*`t^l*�a2�h�6-U~tK���2}=
t
��1 w, (e�k�6-h�A}t=

��1
w 2}U~t=
F=nV y†; =
t�B6-'��qV� %NÆ

(7) � ROI �S1��BK��h�NfÆ� VMI ℄ CS �S1��BK��k�NfÆ8G<^�S1tF=��K���k�NfÆ
† +� Dong \ Xu[2] s�AXf>s�
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(8) fdhkp�8
Mi5'S$tumK�Æi��fK���V��!.�5a
�<^O�K��t��!�h�ti�<^O�K�� hb, k�ti�<^O�K�� hv. �b�n SCM !6F��	} hb > hv, ,�b�n�?1YKLt�j
Hill, Omar[3] ,����F�?1��7�P5 hb < hv t�M
X��,G<^K�&T�j.�C�|Phkp�<^}�$t.�
k"� [1] t℄���i�=
t<^O�K�" �T0"�Æ3)<Ht<^K� (hf ) m{Æ^T<Ht<^K�
(hs) e�,7m�|P CS �SÆW
<^�St\b.�8g — <^}�$t.�X
� ROI�S1�kk��=
�woh�8<L�=
t}�$,Mi5Xh��<xt�Æ3)℄^T<Ht<^K���h�NfÆ� CS �S1�kk��=
�woh�8<L�k�-(}�<^=
t}�$�sXdNfQ}�Æ3)<Ht<^K���h�<NfÆ^T<Ht<^K�Æ� VMI �S1�}�Æ3)℄^T<Ht<^K���k�Nf


Boyaci, Gallego[4] �Æ3)<Ht<^K�}q�=
tumK���v
i�S$i�L
tumK�Lm=
t�1�sX�k�i�=
�i�L
�Æ3)<Ht<^K� hv,f = Ic, �D I &Ti�S$i�L
tumK�� c &Ti�=
tF=K�

Y�8G<^�S1hkp�t<^K�"f&21�b 1 ROI, VMI \ CS �Rs;℄J�!e%<���
ROI VMI CSj� g� j� g� j� g�;GJ� j� Ic + hv,s I(c − w) j� Ic + hv,s Ic + hv,s j� Ic + hv,s Icg� 0 Iw + hb,s g� 0 hb,s g� 0 hb,s	BD}�ot%Y7M|2& 2:b 2 ��$Xz�Tp
(%$X $X
wTp $X $X
wTp

y h�K�s<�E< (Q�) mU Q h�~A	U
A g�sh�~AJ� M j�sh�E<��J�

p(y) h�<�s\

0 w h�<�s	�
0 (p > w)

c h�<�sE<
0 (w > c) I h�R#h�K�stlJ�
hb,s g�h�<�h�K�� hv,s j�h�<�h�K��
℄S;Gs;℄J� 
℄S;Gs;℄J�

m (m �0.m) o2E<I��j��<� c(y) j�s<�A��yA�E<�vmg�7;sYm u�ssVJ�
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3 �)�hq�j�Æ��1t"'�z ROI, VMI ℄ CS 8G�S1hkp�tI6Vn{4Ut�t29#�
� ROI �S1�h�t_3��\EE8t=
Bd_3�h�tK����BK�Æ<^O�K��Mi5'�h�5'5k�t=

�K�

Y� ROI �S1h��i�L
�tI6Vn��

Πb
ROI(w, Q; y) = p(y)y − wy − [Ay/Q + (Ic + hb,s)Q/2], (1)�D Ay/Q℄ (Ic + hb,s)Q/2"'�h��i�L
�t�B℄<^O�K��=� [5].

ROI�S1k��i�L
�tI6Vn��
Πv

ROI(y; w, Q) = wy − c(y) −
[

My/(mQ) + (m − 1)(Ic + hv,s)Q/2
]

, (2)�D My/(mQ) ℄ (m − 1)(Ic + hv,s)Q/2 "'�k��i�L
�tF=��℄<^O�K��=� [5] (�!	}F=q
�K).�hkp�tI6Vn<��,7mqo.
�i�L
�tWI6Vn��
ΠROI(Q, y)

=p(y)y − c(y) −
[

Ay/Q + My/(mQ) + IcmQ/2 + hb,sQ/2 + hv,s(m − 1)Q/2
]

. (3)�E�6-m=	B(6) [2,6]} qt VMIÆ CS�SK��K=S�7mqo VMI℄ CS �S1hkp�tI6Vn�M|2& 3:b 3 ROI, VMI \ CS �R0gjo�sH5Um
VMI p(y)y − wy wy − c(y) −

[

Ay/Q + My/(mQ) + IcmQ/2 + hb,sQ/2 + hv,s(m − 1)Q/2
]

CS p(y)y − wy − mhb,sQ/2 wy − c(y) −
[

Ay/Q + My/(mQ) + mIcQ/2
]

4 �)�hq�jy,�}�`_ Y;hkp�4#;Bg�hwS�O ;xR/�I6\bhLt 
K2hkp��g
g3'�N�p*ZK%dOr,g
,G�?��7m_�;xRG_^+tsP
�S (3) ℄& 2 7m4P� ROI ℄ VMI TG<^�S1.
WI6Vnt&_S<���!
g�� Πnon-CS(Q, y), �D Π t1$ non-CS &T��d<^�S
�X qm=83Vnt\� ��!� (Q∗, y∗) � Πnon-CS(Q, y) ℄ ΠCS(Q, y)#\b:Lt\� �7m4u,83Vn/�m1OB��' 1 2PF} y, ΠCS(Q, y) ℄ Πnon-CS(Q, y)�Q=��Vn
4ud
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YF} y, ) Πnon−CS(Q, y) ℄ ΠCS(Q, y) "'� Q  �l(_��℄�qop�`_Lt\��BV"'��
Q∗

non−CS,C =

√

2(A + M/m)y

(Ic + hb,s) + (m − 1)(Ic + hv,s)
, (4)

Q∗
CS,C =

√

2(A + M/m)y

m(Ic + hb,s)
, (5)�D Q t1$ C &Thkp�4#`_ (Centralized) 9dt�?
I� (4), (5) TS�7q\��B
V1 non−CS ℄ CS �S1tWI6Vn"'��

Πnon−CS(Q∗
non−CS,C , y)

=p(y)y − c(y) −

√

2y[(Ic + hb,s) + (m − 1)(Ic + hv,s)]
(

A +
M

m

)

, (6)

ΠCS(Q∗
CS,C , y) = p(y)y − c(y) −

√

2my(Ic + hb,s)
(

A +
M

m

)

. (7)	} Πnon−CS(Q∗
non−CS,C , y) ℄ ΠCS(Q∗

CS,C , y) � y =��Vn

Y�h�t\�R Vd7	R) Πnon−CS(Q∗
non−CS,C , y) ℄ ΠCS(Q∗

CS,C , y) � y  g��l(_��℄ q�
p′(y∗

non−CS,C)y∗
non−CS,C + p(y∗

non−CS,C) − c′(y∗
non−CS,C)

−
1

2

√

2[(Ic + hb,s) + (m − 1)(Ic + hv,s)](A + M
m

)

y∗
non−CS,C

= 0, (8)

p′(y∗
CS,C)y∗

CS,C + p(y∗
CS,C) − c′(y∗

CS,C) −
1

2

√

2m(Ic + hb,s)(A + M
m

)

y∗
CS,C

. (9)

4 �)�hq�j
y,�khkp�Mg
.�t'�N�L�~q�m6-4UtI6\bh� B%N29
m�t3b0"!6�P���*`wLBVE,C#��a2�L�A}29�k[�4oL�t29e�U~�%N29
� ROI, VMI ℄ CS 8G�S1�L[p�t29#V℄29/JY.�t
j12 [7] }>it{b�'��qV (Economic Order Quantity, EOQ) 9d�<^9AD�Qx�t`�O
sX�6)�^�D��t	B(.Hg�O��!	}�m=8G<^�S1�hkp�t�q9d�&[ EOQ � 
� ROI �S1�hkp�t*`RM2	B (6) }i�h�a26- EOQ 9dB2}U~t�B
V�
Y) (1) St Πb
ROI(w, Q; y) � Q  g��l(_��℄�q
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Q∗

ROI,D =

√

2Ay

Ic + hb,s

, (10)=SD Q t1$ D &Thkp�4#.`_ (Decentralized) 9dLt�?
� (10) Sd3 (1) S�qoh�tI6Vn��
Πb

ROI(w, Q∗
ROI,D; y) = p(y)y − wy −

√

2Ay(Ic + hb,s).� (10) Sd3 (2) S�qok�tI6Vn��
Πv

ROI(y; w, Q∗
ROI,D) = wy − c(y) −

√

Ay(Ic + hb,s)

2

[ M

mA
+ (m − 1)

Ic + hv,s

Ic + hb,s

]

.�
h��;t+og3
��1�k��mV�g3;5nVm\bhU~tI6�
Y) Πv
ROI(y; w, Q∗

ROI,D) � y  g��l(_�v
℄�q�
w∗

ROI = c′(y) +
1

2

√

A(Ic + hb,s)

2y

[ M

mA
+ (m − 1)

Ic + hv,s

Ic + hb,s

]

. (11)kh�oOo�}�;t=

��1℄k��o�;t=
nV/�,GH.e��,mV�g3\�nV y∗
ROI,D m\bhU~tI6
	B Πb

ROI(w
∗
ROI, Q

∗
ROI,D; y) �

y =��Vn�� w∗
ROI d3 Πb

ROI(w, Q∗
ROI,D; y) () Πb

ROI(w
∗
ROI, Q

∗
ROI,D; y) � y  g��l�q�

p′(y∗
ROI,D)y∗

ROI,D + p(y∗
ROI,D) − c′′(y∗

ROI,D)y∗
ROI,D − c′(y∗

ROI,D)

−
1

4

√

A(Ic + hb,s)

2y∗
ROI,D

[ M

mA
+ (m − 1)

Ic + hv,s

Ic + hb,s

+ 4
]

. (12)�E7q VMI ℄ CS �S1hkp�t Q∗, w∗ ℄ y∗, M|�& 4:b 4 ROI, VMI \ CS �R0gjo�s Q∗, w∗ \ y∗[�~A	U [�	�
0
VMI Q∗

VMI,D =

√

2y(A+M/m)
(Ic+hb,s)+(m−1)(Ic+hv,s)

w∗
VMI = c′(y) + 1

2

√

2[(Ic+hb,s)+(m−1)(Ic+hv,s)](A+M/m)

y

CS Q∗
CS,D =

√

2y(A+M/m)
mIc

w∗
CS = c′(y) + 1

2

√

2Ic(mA+M)
y[�E<mU

VMI p′
(

y∗
VMI,D

)

y∗
VMI,D + p

(

y∗
VMI,D

)

− c′′
(

y∗
VMI,D

)

y∗
VMI,D −

1
2
c′

(

y∗
VMI,D

)

−

1
2
w∗

VMI = 0

CS p′
(

y∗
CS,D

)

y∗
CS,D + p

(

y∗
CS,D

)

− c′′
(

y∗
CS,D

)

y∗
CS,D − c′

(

y∗
CS,D

)

−

Ic+hb,s

4Ic

√

2Ic(mA+M)
y∗

CS,D

= 01t��!�s
8G<^�St`_℄.`_ �lPg.Z�e
R
rutY��
�,8G<^�SD�CS �tt!6<��>�sX�!t�e�8:H

CS �S
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5 �)�hq�jn��#t��gG<^�SNIt������
e\?�j�=>�>p*hkp���t`�t8A�\?�yG=
tR nVY<�"}t
sX��0"	}\?R V
y d}.#
�
 CS Æ� CS �StO`��WK�� Braglia, Zavanella[6] j'%NX���
Huang, Chen[8] ����e%NX�"�21�m� 1 �����2Phkp�%N`_�ROI ℄ VMI �S1hkp�tO`��WK�<v
k hb,s > hv,s L� CS �StO`��WK�b
 ROI ℄ VMI �S��8<�
}E 1 ;PXkhkp�%N`_L CS �StZ����d|kh�ti�^TK�C
k�L�4� CS �S.
�Coq�wt.
WK�Æ�8�x)4� II �S
j�5NFnD�.
ox4�zG<^�S�L(.�%#2
WK���Yhkp�NV$
t�P
{Q%�%3h�\?e�\?t"pNVK��;xRt1�Mi�sX1�tE;�<^�StV��t�/��B�bt�`$
1t44�����zG<^�S�h�\��I
m� 2 �����<�
 ROI �SBr�k h2

b,s(m + M
A

) < 4Ic(Ic + hb,s) L� CS�S�wXh�tK���8<�Æ<�
 VMI �SBr� CS �SWY�.Xh�tK�

ROI �S1h�tK�Vn� Cb

ROI(Q; y) =
√

2Ay(Ic + hb,s),

VMI �S1h�tK�Vn� Cb
VMI = 0,

CS �S1h�tK�Vn� Cb
CS = hb,s

√

(mA+M)y
2Ic

.sX�k h2
b,s(mA + M) > 4AIc(Ic + hb,s) L� Cb

CS > Cb
ROI; Cv

CS > Cv
VMI = 0. 4 
Æ8<x�1t44����zG<^�S�k�\��I
m� 3 �����<�
 ROI �SBr�k

2

√

Ic(m +
M

A
) <

√

(Ic + hb,s)
[ M

mA
+ (m − 1)

Ic + hv,s

Ic + hb,s

]L�CS �S�wXk�tK�℄=
t
��1��8<�Æ<�
 VMI �SBr�
CS �SWY�wXk�tK�℄=
t
��1
�����8G<^�S1\?�=
tR nV y Y<�t
sX�k

√

2Ic(mA + M) >

√

A(Ic + hb,s)

2

[ M

mA
+ (m − 1)

Ic + hv,s

Ic + hb,s

]L� Cv
CS > Cv

ROI.
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√

2y[(Ic + hb,s) + (m − 1)(Ic + hv,s)]
(

A +
M

m

)

>
√

2Icy(mA + M),D Cv
VMI > Cv

CS.� ROI, VMI ℄ CS �S1�k�t\�
��1℄�K�/�Cut&_S�D�q/��btOB
�b�7m��bt��4u�e 1.}E 2 ℄ 3 ;P������<�
 VMI �SBr� CS �SWY�.Xh�tK���wXk�tK�
, [X�Mm5�tbLF\F��Vth�<�o4�
VMI �S
�FZ*,��1�h�m[ CS �SDqo8btWV� CS N�=Yh��k��Vy�tgG&5
�[}E 2 ℄ 3 7m4P�<�
 ROI �S�`�CS �S(.WYm�wh�K�td�B!�k�tK�
�yF�?1�K2}E 2 ℄ 3 Dt���LlYL� CS �S�C�L�wh�℄k�tK�
sX�H��
'P CS�StZ����p*r'P�Mm�?1�CS �SmPhkp�tIr�Lqo�.
�
 1 �����<�
 ROI �SBr�k}E 3 t��KLL� CS �S�.Xk�tI6��8<�Æ<�
 VMI �SBr� CS �SWY�.Xk�tI6
�����8G<^�S1\?�=
tR nV y Y<�t
sX�k

√

2Ic(mA + M) >

√

A(Ic + hb,s)

2

[ M

mA
+ (m − 1)

Ic + hv,s

Ic + hb,s

]L� Cv
CS > Cv

ROI;�

√

2y[(Ic + hb,s) + (m − 1)(Ic + hv,s)]
(

A +
M

m

)

>
√

2Icy(mA + M),D Cv
VMI > Cv

CS.� ROI, VMI ℄ CS �S1�k�t\�
��1℄�K�/�Cut&_S�D�q/��btOB
�b�7m��bt��4u�e 1.�
 2 �����<�
 ROI �SBr�k
M

2mA
+

(m − 1)(Ic + hv,s)

2(Ic + hb,s)
+ 2 >

√

Ic + hb,s

Ic

(

m +
M

A

)L� CS �S�.Xh�tI6��8<�Æ�����<�
 VMI �SBr�k hb,s > hv,s L�CS �SWY�wXh�tI6Æk hb,s < hv,s L�2P mh2
b,s + (2m − 1)Ichb,s < (m − 1)Ichv,s, CS �S�.Xh�tI6��8<�
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R V y �Y<�t�sXk M
2mA

+

(m−1)(Ic+hv,s)
2(Ic+hb,s) + 2 >

√

Ic+hb,s

Ic
(m + M

A
) L� Πb

CS > Πb
ROI;k hb,s > hv,s L� mh2

b,s + (2m − 1)Ichb,s > (m − 1)Ichv,s L�D Πb
VMI > Πb

CS;k hb,s < hv,s L�2P mh2
b,s + (2m − 1)Ichb,s < (m − 1)Ichv,s, CS �S�.Xh�tI6��8<�


6 �)�hq�je��#t���CL
��{Q�m�'�℄2Ci(t#h�\?�j�=>�>p*`�MSd7��F+#
sX��0"�$q	}\?R V y 7m#h�[�"+8G<^�StC�Ex
N�=�,dY,�'�ZFC��,�tg"��
-N�4u� VMI �SNIRg��CtL
e��t
��V,m35PB�K2m
BBdnVt!Cv
Dong, Xu[2] [Ee=d4NX,g|
{m�� CS �SD�<�t�?Y#dmP5}�m� 4 �C��� VMI �S1\?�=
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A Comparative Study of Short and Long-term Performance
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Abstract ROI, VMI and CS are three of most widely discussed partnering initiatives for

improving multi-firm supply chain efficiency, that is to say three inventory policies based

on supply chain . In this paper, we introduce some mathematics models and try numerical

examples for the purpose of examining the analytical expressions of costs and profits of

buyer and supplier in such three different policies as ROI, VMI and CS. We draw lessons

from the practice of Dong and Xu, divide both cost and profit into two cases (short-term

and long-term) and then calculate the cooperation and non-cooperation solutions of both

buyer and supplier in ROI, VMI and CS policies according to variable market demand Our

results suggest that VMI provides higher efficiency compared with ROI in the long run. If

we suppose the unit storage cost of the vendor is greater than the buyer, CS policy may be

more effective than the VMI even better than ROI both in the short and long run.

Key words retailer-owned inventory; vendor managed inventory; consignment stock;

supply chain performance
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