
� 32�� 7� ��������� Vol.32, No.7

2012 � 7 � Systems Engineering — Theory & Practice July, 2012

��Æ�: 1000-6788(2012)07-1391-09 �����: F274 �����: A

����������	
��

���, ���

(���	
 ��
, � 710049)

� � �� Yue ���������, ������Æ�� !"#$%&'()����*
�+,-,�./01�.2&'()34�56, �$78�9:;�<=>?@ABC2D
EFGHIJ�.. ���;: KL, ?���Æ�MNO, <=>/PJ>QRS�GH,-,
TLIJ�., UV, WXYZRS�GH01�.; K[, \ !"#M]O, <=>ZRS�^
_,-,�., UV, WXYZRS�GH01�., AO?L`� !"#abc, ^_,-,�
.+&'XYQde; Kf, ,-,�.2<=>�����*�gh, <=>gRS�^_,-
,�., ij����khlL`�m�n, ^_,-,�.+&'XYQde.

��� ,-,; ����;  !"#; &'�.

Store within a store selection based on the demand forecast

TENG Wen-bo, ZHUANG Gui-jun

(The School of Management, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract Based on Yue’s demand forecast model, this paper studied the impact of product substitutabil-

ity, market volatility and demand forecast on the profit of the channel members under SWS (store within a

store) and traditional mode. Then we showed how the manufactory chooses its channel. We find that the

manufactory prefers the SWS mode when the product substitutability is low. Secondly when the market

volatility is high, the manufactory would choose the SWS mode. Lastly when the demand forecast of the

manufactory is improved, it should prefer the SWS mode; otherwise it would choose the traditional mode.

And when some conditions are satisfied, SWS mode is a Pareto strategy for both of the channel members.
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-'!.�:-, :�/0-'12, 33�	�&;	&, <;���!-'�<���4'��1��%
"�	�!����	���
�.

45==,$'�������(��>>?�, 2�?3*!����6789. :;, 	����
�%�����	�4	�@A<, ���%5./6��	��5�6, � , [4] =>�$����

�<���.7@��1A7B, 8��B'?, �9�:��BC8.C. Wang �� [5] "��@�
!

A7B.7�9�����BC8.C. DE, �����<����BC8.C��9;�63#���
�@D5
��B'?A<�9) (�B��B:;) E;�63#����-'��./F5

&C		*2����<�	��@A<,GH���#���%������������	D,
%"����	��@D90@A==45EF. &C:;>- Yue ��BC8�( [6], ���%��
	��<������	���?@D, �6, %"@G��������<������	���?@D,
>A%"#&��, '���BC8�A<9)!-��������I>�3#, �A>-45#&��
B$�&C�1�.

2 ./01

�&CA<�CH���=�#: �-',$���BC8 (�B'?) A<�CH, ?��-'��
./A<�CH.

!@ÆA
�,$, )BJ�B��KC-�BC8 (�B'?) !-'@D�3#. ��, Bourland
�� [7] �,$�I, �D8��B'?, 2$3L��BC8, .7F0�
�. Chen �� [8] �G��

3L��BC8.7DCMD0%EH�@DJK. Yan �� [9] �I, �BC8E#!%�-'F4-
'�@D��I�3#, 
"!%�-'�3#��. 1A, �	L�,$Æ�<5	�-'�F�-'�
	�1�#M�B'?!-'@D�3#���6GN-'	�1��'?#M, �9�BC8E#. ��,
Yao �� [10] �CJ,$�	F4-'�@A<, '?#M��63#N�K>�. Yue �� [6] ���F

4-'!--'	��B'?#M�3#, �IF4-'!#M'?��	�	@D4O�H
�3#. P
��=,$ (�LMQ� [11]�OIP� [12]�N:� [13] ��GR� [14])89�H�QJ<�'?KML�.
>
, 45CH�RGH�����!STSA�BC8.C�3#, TI@�%�-U��������
./�I>.

!@?ÆA
�,$, )BJ��,$����!-%�-'�@�-' (�U�) ��F4-'V�
-'��#��-���./. ��, Chiang �� [15] G�, 	A7BF4-'��#WJ�@A<, <
MF4-'.7AKS:M�, �-'	��@D���<M. Yao �� [16] #&����NVF4@�-
'A, H��	L�#W�&!����Æ@DB�O�&�3#. Cai �� [17] �,$�	���H�
��@A<, ����	�! 4 �-'-� (R, D, RD, RR) �./XP. Khouja �� [18] �$�VÆ3

#-'>X��$: (1) Q	%�-'OY�A7B��, (2) F�(A7B�-'YP�Z, (3) Q-'��
���	:9	&. R!,�� [19] #&�S-'M[�QJ		?�, 89�A<�RNL�. 45,
$=>S\�F�-'����EF, 2��Z�Æ�������3#. 	S��,$�, Q� Jerath �
� [1] � , [4] GH������. >
, Jerath ���T	�	���#GH������./EF,

� ,=>Æ���	��%�=ÆA
, �$������:.BSAO��Q�PP, 2��Q�
���Æ�#&, TZ�NV�(, "Z�@UZ[���@#&.

>-�4,$CH���?], &CU7�BC8 9), T	����V�GHEF, "-''
?��##&���^E@A<%5./��� �	��.

3 6789:

�����;V9�����BC8E#, "
V9����VÆ-'�@D, ��&C� Yue ��B
C8�( [6] �>QNV�(. R;XP�<: 	%���<, ���:;W[�_��BC8I�\��X,
�A�	�W[SA��BC8I���	�, �A�	�W[�B�$S��B, ���]<�	��S
��B. ��@?YT�	���SA��BC8'?��� Yue G��'?Æ^�	,�	�:�%"
\��X�������BC8'? [6]. 	�����<, ���I���	�, �D&,$Z
�	��
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@D�������[��	.
�UZ�5, ��Æ���9)����!�#, B��B:;, %���<�	�������BC

8E#�������<�����BC8E#. ��AZ, 	*!��Æ9)��9�D, aJZ
�
�9)[�H9.
3.1 =>?@

[[ Jerath ���,$ [1], aJ!�B\Z2�<Z
:
�� 1 ��B\Z: Q1 = a

1−β − 1
1−β2 · P1 + β

1−β2 · P2;
�� 2 ��B\Z: Q2 = a

1−β − 1
1−β2 · P2 + β

1−β2 · P1.
��, a = a0 + ε, ε ∼ N(0, σ2

0), a �>&�b	B��B, ε �B�:;; Q1 � Q2 #����� 1 
��� 2 ����B). β ��!�#��A7B]\���1�Ab�#, &C� β \c, β = 0 \c�
�dH�, ���T*2<�, 
 β = 1 �\c��dA�. "c�'eA β �<�, ��!�#�9,
����*2Md. P1 � P2 #���� 1 ��� 2 ��X.

Z
���8e�B'?�.CA�, �������	�!b	�B a �C8#��:

ft = a + εt;

fr = a + εr;

�� εt ∼ N(0, σ2
t ), εr ∼ N(0, σ2

r), σt�σr #�\c����	�!�B�C8.C, σt � σr �]\cC

8�3L.
PL, Z��BC8]< Li �Z
 [20]:
1) ft, fr �A^]V�eL9);
2) Cov(ft, ε) = Cov(fr, ε) = 0.
��:

E(a| ft) = (1 − tt) · a0 + tt · ft, E(a| fr) = (1 − tr) · a0 + tr · fr,

E(fr| ft) = (1 − tt) · a0 + tt · ft, E(a| ft, fr) = I · a0 + J · ft + K · fr,

��:

tt = σ2
0

/
(σ2

0 + σ2
t ), tr = σ2

0

/
(σ2

0 + σ2
r),

I =
σ2

t · σ2
r

σ2
t · σ2

r + σ2
0 · (σ2

r + σ2
t )

, J =
σ2

0 · σ2
r

σ2
t · σ2

r + σ2
0 · (σ2

r + σ2
t )

, K =
σ2

0 · σ2
t

σ2
t · σ2

r + σ2
0 · (σ2

r + σ2
t )

,

aI = Ia0 + Jft + Kfr, aIM = I · a0 + J · ft + K · ((1 − tt) · a0 + tt · ft).

3.2 BCB?@
�%����#, �����<����B�<:
�� 1 ��B\Z: Q1 = a

1−β − 1
1−β2 · P1 + β

1−β2 · P2;
�� 2 ��B\Z: Q2 = a

1−β − 1
1−β2 · P2 + β

1−β2 · P1.
��, a = a0 + ε, ε ∼ N(0, σ2

0), a �>&�b	B��B, ε �B�:;, Q1 � Q2 #����� 1 
��� 2 ����B), β ����!��Z, P1 � P2 #���� 1 ��� 2 ��X.

Z
���8e�B'?�.CA�, �����!b	�B a �C8�:

fs = a + εs,

�� εs ∼ N(0, σ2
s), σs \c���!�B�C8.C, σs �]\cC8�3L.

�#Z��BC8]< Li[20] �Z
:

Cov(fs, ε) = 0; E(a| fs) = (1 − ts) · a0 + ts · fs; ts = σ2
0

/
(σ2

0 + σ2
s).

�UZ�5, &CZ
�	��	�Æ[�^ Fr.
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4.1 =>?@
������I>>-�_��BC8 ft, _�:

πi = E

[
wi ·

(
a

1 − β
− 1

1 − β2
· Pi +

β

1 − β2
· Pk

)∣∣∣∣ ft

]
, i = 1, 2 " i + k = 3.

PL, �-	'?Æ^, �	�Æ.78\����C8'?, � �	��I>�>-�	��_
�C8 fr �����C8 ft, ��:

πr =
2∑

i=1

E

[
(Pi − wi) ·

(
a

1 − β
− 1

1 − β2
· Pi +

β

1 − β2
· Pk

)∣∣∣∣ fr, ft

]
, i = 1, 2 " i + k = 3.

W[^_�f^�?�BS"�, S�:

w∗
1 = w∗

2 =
aIM · (β − 1)

β − 2
;

P ∗
1 = P ∗

2 =
aI

2
+

aIM · (β − 1)
2 · (β − 2)

;

Q∗
1 = Q∗

2 =
(β − 2) · aI − aIM · (β − 1)

2(β − 2) · (1 + β)
;

π∗
1 = π∗

2 =
aIM · (β − 1) · [(β − 2) · aI − aIM · (β − 1)]

2(β − 2)2 · (1 + β)
;

π∗
r =

[(β − 2) · aI − aIM · (β − 1)]2

2(β − 2)2 · (1 + β)
;

��, w �\��X, πr , πi #���	�����@D, `4��a` ∗ \c�?S.
��&C��GH'?C8�3#, ����@GAZZ
f�	&��.  Z
!CJ�1�H;

�&b4�3#. ������	�@D�Z)gg�:

E(π∗
1) = E(π∗

2) =
a2
0 · (β − 1) · (β − 2) − (β − 1)2 · E(a2

IM )
2(β − 2)2 · (1 + β)

;

E(π∗
r ) =

(β − 2)2 · E(a2
I) + (β − 1)2 · E(a2

IM ) − 2a2
0(β − 1) · (β − 2)

2(β − 2)2 · (1 + β)
;

��:

E(aI) = E(aIM ) = a0;

E(a2
I) = a2

0 +
σ4

0 · σ4
r · (σ2

0 + σ2
t ) + σ4

0 · σ4
t · (σ2

0 + σ2
r)

[σ2
r · σ2

t + σ2
0 · (σ2

r + σ2
t )]2

;

E(a2
IM ) = a2

0 +
σ4

0 · σ4
r · (σ2

0 + σ2
t )2 + σ8

0 · σ4
t

(σ2
0 + σ2

t ) · [σ2
r · σ2

t + σ2
0 · (σ2

r + σ2
t )]2

.

4.2 BCB?@
������>-�_��BC8 fs ��I>�, ���:

πi = E

[
Pi ·

(
a

1 − β
− 1

1 − β2
· Pi +

β

1 − β2
Pk

)∣∣∣∣ fs

]
− Fr, i = 1, 2 " i + k = 3.

S��?S�:

P ∗
1 = P ∗

2 = E(a| fs) · 1 − β

2 − β
,

π∗
1 = π∗

2 = aS
2 · 1 − β

(1 + β)(2 − β)2
− Fr,

��, aS = E(a| fs) = (1 − ts) · a0 + ts · fs, π∗
1 � π∗

2 \c��� 1 ���� 2 	�?@A<�@D, π∗
r \

c�?@A<�	��@D, `4��a`\c�?S. ������	��gg@D�:

E(π∗
1) = E(π∗

2) = E(aS
2) · 1 − β

(1 + β)(2 − β)2
− Fr;

E(π∗
r ) = 2Fr,
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��, E(as) = a0, E(a2
S) = a2

0 + σ4
0

σ2
0+σ2

s
.

5 FGHI

�����;V9�����BC8E#, "
V9VÆ-'�@D, ��&C��*!=���<�
���	��@D90��9�, ��Æ���!�#�B��B:;�%���<�	�������
BC8E#�������<�����BC8E#�9). KA<��BC8E#L, &C#&��!�
#��B��B:;?��<: :;./��!�#���&C#&��*2JA<, ����-'��I
>, ����#&�*2���*2JA, a��!�#�3#, �D Jerath�� [1] �CJ" ���!�

#	�����I>�h:���. 
W[ Yue ��BC8�( [6], A���BC8E#, 	H��B�:
;<, =����@D90�H��, �
aJ"b!59)��#&. ��AZ, 	*!��Æ9)��
9�D, aJZ
��9)[�H9.
5.1 KLMNO

:;, #&=�-'��<��!�#!�	����@D�3#. ��AZ, aJZ
��9)[
�H9, �� a0 = 1, σ0 = 0.5, σt = 0.4, σr = 0.2, σs = 0.2, Fr = 0.11, 
��!�# β 	 [0, 1) 1�90. W
[@V3�@G1c, QA@D90�h 1 �h 2 �c.

P 1 QRSTU β VWXY�Z[\] P 2 QRSTU β V^_Y�Z[\]

�h 1�h 2 :d, 	 β �] (]- 0.5) D, �����<�����	��@D��-%���<=
B�@D.  cciAJ��!�#�]D, T�����e��	�4�i�-./�����.  ��
�J��!�#�]D, ��1�*2���, S:M�������j.  D, �������:�AKS
:M��3#, �9VÆ-'�@D. PL, ������	 Fr :���	��@D"��Vk.  ��
jklF0, ��SA4�D. A_, J��!�#�� (�- 0.5) D, ��1��*2Md,  ;DC��
��	�X.  D, �f���%"�f�	��	��.7DC*2�#, �9Q����@D1. �
 , aJ�:

`a 1 (P1) 	��!�#�]D, ����	��i�-./�����; _1, SA��i�-
./%���.

I��, aJg`���#b�Id. ��, 	�������, >��!�#�]�9a�b�0c
��������� �����	, 
D>��!�#���el�m����i�-hf��%��
�	��.
5.2 defg

&C�B�:;��B��B�HL�+�#, �B�:;Ab σ0 \c, J σ0 = 0 D, \cB�T:
;, B��B�L�^, 
eA σ0 �<�, B��B�HL�+"e1I�.

��#&=�-'��<, B�:;!�	����@D�3#, Z���9)[�H9, �� a0 =
1, β = 0.5, σt = 0.4, σr = 0.2, σs = 0.2, Fr = 0.11, 
B�:; σ0 ∈ (0, 1]. W[@V3�@G1c, QA@D
90�h 3 �h 4 �c.
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0

P 3 QRSTU σ0 VWXY�Z[\]
0

P 4 QRSTU σ0 V^_Y�Z[\]

�h 3�h 4 :d, B�:;!%���<�	��gg@D�������<����gg@D��
I����, aeAB�:;�<�, %���<�	��gg@D�����<����gg@D"e
1<�.  ���B�:;��, �a�	��cd�in��, ��	%������	������
�������B�����@D. ��, 	%��������-cd��]�in, ���gg@D�
B�:;HA<. � , B�:;��, ����i�-�������, _1�����i�-��%��
�. �D, JB�:;P-���eoD (0.5 < σ0 < 0.56), �����!-'SA�'���m�.

`a 2 (P2) 	B�:;��D, ����i�-�������; _1, f������i�-��
%���.

��, Jerath �� [1] �I	������������	���#��g�-��. aJ ���?
�����B�:;���<. �D!D>��noh�	�U�
Z, a�A����	B�:;j#H
���o�	, ":.��./H��-'��. 	B���p���o, ���:������%���
���	, 
	B�:;����o, �:��������� ���	.
5.3 hijklO

�BC8E#��U���BC8�B��k�B1��qb�], C8E#�9, ��BC8qb�
], U��BC8���B��k�B.

��&C�,$:g, ������<����BC8�90!������I>�3#, ���<�
&Cb#&, �����<�����BC8E#!-��������I>�3#.

���������<�����BC8E#!���Cg@D�3#, �#Z���9)[�H9,
�� a0 = 1, β = 0.5, σ0 = 0.52, σt = 0.5, σr = 0.2, Fr = 0.11, 
����BC8qb σs ∈ (0, 0.3]. W
[@ 4 3�@G1c, =���<���@D90�h 5 �c, 
�	�	=�@A<�@D#�� πt

r =
0.215�πs

r = 0.22, �� πt
r �%���<�	�@D, πs

r ������<�	�@D. 	 aJ.e��	
���	�	�����<�@DÆ�9-%���<�@D, a πs

r > πt
r.

�h 5 :��I, �����<, ����BC8qb����@DhHA<�, aeA�BC8qb
�<�, ����@Dl�. "c�'�����<�����BC8qb�], a σs �]D, ���i�
-./�����,
J5��<�����BC8qb��, a σs ��D, ����i�-./%���.
 ���	�����<�����BC8E#�9, ����.�3L����	�X, "
8��9�
@D. 2�	%���<, �-�	�Hi�-#M�:����B'?, 
���TI@��1B�, ��
��BC8E#��b, TI3L����X, ���:��VÆ-'�@D��JK.

`a 3 �����<, σs �]a�����BC8E#�9, ����i�-�������.

��� �	��!���
Z, Æ:��F�c�����.7@��1A7B, "
�9�B
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C8�E#, 	��#4iiB�:;O��in. � , _"�m, J./��������	D, ��
�%5�M5c@UA7B��B'?, �Z�9�BC8�E#. n�, ��������0c;j��
�jp.

s

P 5 mnmSTUWXYopqr σs [\]

�A, %���<, -'	��C8E#�#;3#%���<-'	��@D, �<�&Cb! 
3#��#&. 2 >A<3#�H�&C�:g, � &,$Q2�/�#&.

:;��%���<����BC8E#�3#, �#Z���9)[�H9, �� a0 = 1, β = 0.5, σ0 =
0.53, σr = 0.2, σs = 0.2, Fr = 0.11, 
%���<�����BC8E# σt ∈ (0.2, 1]. W[@ 4 3�@G1
c, QA@D90�h 6 �c.

t

P 6 stSTUWXYopqr σt [\]
r

P 7 stSTU^_Yopqr σr [\]

�h 6 :��I, J%���<�����BC8qb σt ��	��@D�I�<�, a�����
BC8E#�b, �	��Cg@D�9.  ���A
�����BC8.C�b, H.3L��\�
�X, ;���C��Xk��TB�	�; PA
�	��C8E#�9, !B��B���S, :��
3L�������	�X.

�6��%���<�	��BC8E#�3#, �#Z���9)[�H9, �� a0 = 1, β = 0.5, σ0 =
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0.53, σt = 0.4, σs = 0.2, Fr = 0.11, 
�	��BC8E# σr ∈ (0.2, 1]. W[@V3�@G1c, QA@D
90�h 7 �c (���qr�g`hk90, aJ	h 6�h 7 �!�	�@D2�llP�).

�hr:��I, %���<�	���BC8qb σr ��	��@D�H�<�, "a�	���
BC8E#�b, �	��Cg@D�C.  ���J�	���BC8.C�bD, TI3L���	�
X, �Cg@D� 3#b;l�.

6 uv

&C>-��BC8�<�9), ,$����!-��� ���./. �s�,$���T	�
	���#GH�����	�?�. � H�, &,$� Yue[6] ��BC8�(�>Q, ,$��BC
8A<9)!-��������I>�3#.

&,$G��,	�����%�����	�4	�@A<,f���	��I>���!�#�
B�:;�����BC8E#��	��BC8E#�3#. ��1��<: :;, ��!�#�C, ��
��	��i�-./�����,  �1s Jerath�� [1] �,$1��H�; �6,eAB�:;�
<�, ���;���i�-./�����, "	��B�:;eo	, �����!�	�"��m;
l6, �����!����BC8E#�9���, ����i�-�������. �A, %���<�
	���BC8E#�9, ����i�-./�����.

>-&C�1�, 	���, ���	I��n./�����D, %5GH�_���B�4�#�
��:!�#��PB��B�:;j#��	���BC8E#��m��<�_��BC8E#.  >
9)�;3#�����<����@D90@A. �D, !-����', ��f����!�#�C, �

!�B�:;��, "�����<��BC8E#�9, ���c�%5./������	��.

&,$	�H<: :;QGH��BC8A<9)!��������./�3#, 
Z�GH��
:.�3#�$, ��
�B��	�9�����3#, S�	&�l��3#; �6, Z
�	=��
�<, *2�����BC8.CA�,  	I��:.+H�; �A, &,$Z������<�	��@
D�[��	, I��"�:.��	�	. R��,$A�, :��mGH, ������f���-'
!.90!--'	�QA@D�3#, ��90�3#; PL, 	&C�>Q4:��mGH��-
'��K�@A<, ���%�6./���-'12, ��-'@D��0.
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