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Supply chain collaborative forecasting approach
based on affecting factors
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Abstract It aims to explore the role of affecting factors in the chronological forecasting; it proposes the

supply chain collaborative forecasting approach on the basis of affecting factors and provides empirical

evidence; it extracts and then quantifies the factors of spring festival transportation and those of minor

repairs respectively with reference to the enterprises’ historical actual sales data on different levels and in

distinct districts, which have been reverted in their sales forecasting value. The data have shown that the

affecting factors play a key role in supply chain collaborative sales forecasting. Their application can greatly

improve the accuracy of specific and general forecasting and represent the perspective of collaborative

forecasting; it can benefit the implicit or explicit information in the supply chain; it can transfer the

potential negative constraints in the supply chain into positive employment; it facilitates the management

of supply chain as an information whole, which can be seen as an expansion of the economic information

filtering in separate hierarchies and modules. By adopting this collaborative forecasting approach, the

sales status regarding distributors or terminal users in the supply chain can be transmitted upwards.

Also, information relating to production, storage, transportation and other circumstances can be spread

downwards. In other words, affecting factors as ties can take enterprises in the supply chain as a whole in

relation to research on sales forecasting.
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�������. �
������� �����,  �!��������Æ�, ��
��
��!". ��, �
�
�
�
��#��� ���� �"����#��!��$��".

�	��
����$���%��
�
�
�!�&����,  ��'���� ##�(!:
%!�&&��$���������,)%!�'(�$��� ��. ! ���'(*% "#,�
#�$�#)����$���
. ����� '(Æ#��*"�, +#��,��. �,�����
�� '(����, +��-�%��& ��%&. ��	��
���'���#�!(	,  '(
*#�)!% ,  "�#��*%�+#���%�, ����#&��
���'���./.

��./�$"�	�
��
�#0��./,  ����Æ��'($�
��$���. ��

�, +�����Æ����
%+�����Æ����
,',��, ��������!(&�, �
��#��)!1�)
��
�������%�
��
�

�����!*. ++�+, ���,
-#��������, '
��
�������.&�(����Æ$���
, -�	��
���
��!'(�����2/0., )�!2/#�)

������!�*�12-'.

2 ABCÆ

203/ 90.$��, +014 (Procter & Gamble Co., P&G)�
�53������%2/3�4:
0�,�������-�'.!12; #�64+014�/�.-�*(35. 
�53�%061+
0144�7��	6�/�, �� -�823*,�. �"4���./��	���/�57687
45�,  -��3*8$8�, �5(�)���6. +09�!�467�560	 (Bullwhip effect).
Lee � [1] 9�:89�!�4, 9�560	::���	���	6��;�/�%#7:;���Æ
!,��&8, &8��	�68745��;�.

�	�;*<��

��)	&<, �%!=�
��

�>7. �9<=�
��<=<14=
:��	�;*=;$%>�
����*, .�>�8<�=�	���	��?���. �	�;*�
��& &&99?@��
@��@.*�?A��. �$560	���*0B�CD, @E=�+�
;*�
���A��;*�
���:8�	�& , ��A#��>560	��35�?$�'(.

Bartezzaghi � [2] 9��!F�0.Æ, 4���
& 9@ >���
?8, A���
	B��
��;C�@�/� (Early sales)$GB�$

�#���,��HD.9E�'./����
�
�
���.

Raghunathan[3−4] FB9��%2+A6�(2#�6��
><.�C9�
#B�GH. ���
#�6CC�+A6#B �
./�, �!$�Æ7�
��
#B#��D+A6��E, D�E��
D��#�6F����"	)E�; ���
./#B+#��D#�6��E; ���!'(����
!F��Æ�1. �D, ��+A6$#�6)E+��;*�
�IFJ+.

Helms � [5] 9�;*�
#�D�	�,I�E, J�
�%G��%>;CKFKH, )��-=�
L?�
G3*#�. Achabal � [6] �� VMI 'G.H���./#B, $�;*$%>��GI0J$
�D�
?8, �)ML�	��IN�MN.

Aviv[7] �C9(O�	��#J7H2/�%�����;*�
Æ, �4�%2�	6�%2#�
6, 9�K��
/N0��P�KB�
L�*�KH, 14;*�
�!I�. Aviv[8] �%0FB9%
�����QR><, :8"4������3����, ./#B��Æ�%>; �NL+��P&7�
J#�6��	6$S*��, �#O
�!*A&6���N,  -��MP� Æ!,1�
��*.

Zhao � [9] ��T2�
><6G9%2�	6�Q2#�6��	�./#B0H, GH*R��

�#B#�6�UV/��%#B�
N��,!�. �MN<+1�, �
��������%#���
���,!�.
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Holmström � [10] %=�A�
 (Category forecasting) & �, 9�#�6#�96����A
�,
$� POS ���RP�S��;*. �A
���4T4RP�S, RP�S���T�0�A��Q7
U4�B�T�0�A����%R$YU0�A���, $���%R���A�
.

Simchi-Levi � [11] �CDKSGI�%�, J��	6%#�6,9E ���
�%G��
��
*, #�6��	6�?����;*�
+(��, �ML��
�Z0. Tyan$ Wee[12] �9�, �2T
[��U*Æ, �%�
��
!��4*%V�	��,IZ0, )���;*���&7, $��	�
8Æ7�
?�./#B$9�;*�
�U��0, �%V�	��,IZ0.

Småros[13] ���><#)�+S149;*�
����	�0�%�,1!*�.H, 9�;*�

L?��!B��.��[, �
�5�V&����;*�
��WÆ!'(.

3 6DEFGH78I9JKL:;<

�	�J!*
��I\�, )�W!!*�X[VT�X!./, �YX[VTYY���,IVT
�UZ, I����;��4$��-��4�. +�+, �	��
#����[��[�CZ��*, '
��]@9�
W�����'(��) )CZ��*!�XY.

�!�
ZV!?8,  [9���:8�^9?8L+��[W\W. �	����������%
J	!_\D�`'K���'�,  !�\X9E)����� '(*��)��?�'�, +�FB
�-��'�9><*���?8�[��
Æ.

���, ���2I]I�0I������%"�=��]����]6. �A, #9�!0I�#
�U�	���	��
�������
�. ��������#YZ�:  !([^�[V#, ##�
E[�_
�=^�<=��>�2T��;  !(14YOV#, ##�.14�#14�014��; (
14YOV#����([^�[V#����?!%���	'�. A�, %2+E�_`+�9�	�
������
(YOV#, ��*�YO�a(*O�����$bV#, �A+S8*0�YO68�
&6���
. �D, #�*O\8�!*�����$b��
, �8O\8�!*ÆO\�+S��
,
*O68*��c`O&�0�
. ��!*$b�O&��
�4, #*���,�^F����'(�
� ('(�5), .�A�-�)�_���
& *�!*O&��,�^F��
Æ. A�, #9�!�

&7]��+�'(�5��	�;*�
,  �?+�9�	�������
(YOV#, ��*Y
O�a(!*(^$bV#, *O68���
, -�!*$b�!*O&��4, #&#&���'�'
(�5.��
�����.

+�'(�5��	�;*�
& ��	���35���-��4��E�#)!%�^@,+�
�560	������%2a��Cb. �!& �����5#) �_���
& .

4 MNOA

�	��������#YZ�, I��Æ!!*�YO�$b; �	���������)!'(�
5, �!*�YO�$b�, �Y'(�5#�Æ!�*�A&.Æ!!*�'(Æ. ��+�'(�5�
�	�;*�
& , ����1���G1��Ca_��F��& �!0�.
4.1 BCPD
4.1.1 EQBC

ABC 14�
�[�����<Dc14, Æ_	![����
��*, W!��d`�b�;C,
 ��c`��e��dd�ae�ef�fFgÆ�AG��
. ABC 14H�[9
��L?a �;
*�0, =$� ISO9001: 2000 ?�
�I�91. ABC 14
����� DE ���%![���, c`
	��fF�AG�[��b5�b��hKL���
. -��

�;�cg, 2002 . –2006.<W DE
���.��HZ"�J� 23.934%,.��HZ"�J� 26.294%, "�82c3@�f; cg�
<W
�$ 5 .����"��%, 9d� 15 ge/.1.

ABC14��<W!	=
�!*A&����
$��14, hd[(#14ÆiDE��� HN
[(�GD [(� JX [(���; ABC 14� hd[(#14U� HN [(, GD [(� JX [(Ze

1. ifIgjhfiWXhi, j�jkkljfghkjfjkmklimjf, lno�j�kn.
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m� HN [(.
4.1.2 RSTJ

-� ABC 14c", n= hd[(#14 DE �������%, �� �������6,  " 1.
-��Y��.��L�, #�lC�#) ���o���d`��%; #��������� �6K
;*�
, �hd[(#14%�o�d`���
�����IN�'G-�, �)#Gc.	��Dc
14d`���
�����IN�GI�pImV.

L 1 ABC MU DE NVOWPXQMUYZ[R (S\T]) U^L (V_: W)

on HN

ip

GD

ip

JX

ip

jl

ip

mX on HN

ip

GD

ip

JX

ip

jl

ip

mX

2003.01 280 2006 604 2890 2004.01 260 1402 568 2230 nq

2003.02 256 1206 560 2022 nq 2004.02 280 2042 640 2962

2003.03 276 2085 590 2951 2004.03 271 1950 604 2825

2003.04 260 1920 560 2740 2004.04 273 1869 598 2740

2003.05 278 1868 546 2692 2004.05 240 1802 526 2568 qoor

2003.06 265 1874 564 2703 2004.06 282 1905 596 2783

2003.07 260 1850 584 2694 2004.07 283 1926 613 2822

2003.08 268 1862 562 2692 2004.08 272 1983 596 2851

2003.09 261 1835 558 2654 2004.09 286 1986 605 2877

2003.10 276 1863 563 2702 2004.10 286 2012 615 2913

2003.11 272 1958 596 2826 2004.11 291 2080 620 2991

2003.12 278 2063 621 2962 2004.12 296 2096 654 3046

pY 3230 22390 6908 32528 pY 3320 23053 7235 33608

2005.01 304 2110 730 3144 2006.01 420 2496 684 3600 nq

2005.02 240 1506 602 2348 nq 2006.02 684 2850 758 4292

2005.03 271 2085 670 3026 2006.03 1226 2916 786 4928

2005.04 260 2100 690 3050 2006.04 1536 2987 865 5388

2005.05 273 2159 623 3055 2006.05 2481 3284 861 6626

2005.06 282 2102 623 3007 2006.06 2920 3278 982 7180

2005.07 280 2165 613 3058 2006.07 4586 3287 1086 8959

2005.08 305 2160 620 3085 2006.08 4684 3291 1098 9073

2005.09 280 2105 764 3149 2006.09 5033 4231 1165 10429

2005.10 200 2003 430 2633 qoor 2006.10 5239 4358 1194 10791

2005.11 360 2319 620 3299 2006.11 5324 4569 1271 11164

2005.12 390 2476 658 3524 ph 2006.12 5386 4536 1295 11217

pY 3445 25290 7643 36378 pY 39519 42083 12045 93647

2007.01 5340 4628 1308 11276 2007.05 5455 4468 1567 11490

2007.02 5356 3954 1341 10651 nq 2007.06 5276 3964 1562 10802 sr 2 r

2007.03 5350 4685 1524 11559 2007.07 5424 4413 1562 11399

2007.04 5418 4426 1568 11412 2007.08 5421 4489 1564 11474

-�" 1, FB ABC 14hd[(#14 DE ��������ls,  s 1.

J" 1�s 1#Z, ABC14hd[(#14 DE���q.��"����"�!H];�
p1"
4, ������qqttrs�ua�?'(9�����; ����__�PKv���ur6$�[
$��'(9
�� w�'(9�����,��	.$ ABC14 DE������%tP)N!��.
JA, ��&�qt'(�5�ur6$�[$�5�������$��-'�
��.

��1:8�,-�������%&94*D=
�
��
1��qt�5�ur6$�[$�5;
qt�5r$b�
��
, +$b����U, �!qt�?�tt�%�ua�?�*�'(
��

����U; ur6$�[$�5$b�
��U, J
��
� __�PKv��ur6$�[$�?
$, �#��&&��%���w���M, '�!�M���s�
�������uI.
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4.2 `abcdTJ[e\
4.2.1 `abc
4.2.1.1 ]f`abc

�
��
�v�qq�?!uJvxt^, '
qt�?�>;P��ua�?�'(�
$�w

rNr�trNr���tt,qq�ua�?�'
(���U,����)'(
��
������
��. �
Æ�,  �" !L�qt�, ���&
�qt'(�5��
Æ��$�.

#-�)[(qt��� 8Æ����#�

$��^F[Uv)[(�qt#'(�5; *�,
#-�#14�y2�[(�qt��� 8Æ�

���0�, Uv2�[(�qt0'(�5.

0

2000

4000

6000

8000

10000

12000

2003 2004 2005 2006 2007

GD
HN
JX
TOTAL

g 1 ABC MUOWPXQMU
DE NV_YZ[Rh`g

9)[(���znu� yi, i = 1, 2, · · · , n; qt�����u� yi,a, qt8����u� yi,a−1, q
tÆ����u� yi,a+1. !*��, )[(�qt�%!*, qt��)[(���?$!*'(.

�)[(qt��w��Ta, �%qtGs��w�, Uvs#*�qt8��$�Æ yi,A−1, qt
Æ��$�Æ yi,A+1, .� yi,A−1 � yi,A+1 �$�ZÆ yi,A ��)[(qt������$�Æ. 9 yi,A

� yi,a �8Æ��qt������%�'(�, >� yi,A, *�qt'(J ϕ′′
ds. 9)[(�Z ϕ′′

ds �$

HZ, *�qt'(JZÆ ϕ′
ds. -�qt'(JZÆ ϕ′

ds, �%0*�)[(qt#'(�5 ϕds. )[(
qt#'(�5#&u� ϕds,hn�ϕds,gd $ ϕds,jx. *�, -�#14�y2�[(qt��� 8Æ��
��0�, Uv2�[(�qt0'(�5, u� ϕds,total.

�" 1�-�,UvHN[(�GD[(�JX[(�2�[(�qt#'(�5,#&u� ϕds,hn�ϕds,gd�

ϕds,jx $ ϕds,total. ��HC��, HN [(� JX [( 2003 .�qt'(��ÆÆ, ��1���
��
����[D��[xy
�s(�,, �
:&9�	tW)���;qt'(; �Uv HN [(�qt
'(JZÆ�qt#'(�5�, 	9�!���[(y
�s(�,)#�:&tW���Uv�W, -
!�]I.
4.2.1.2 ibcjdkj`abc

�
��
�v�qax�?vxt^, '
�v��ur6$�[$)uet^. ��
����y
z�����!'��%Æ, 
�v�ur6$�[$�'(�
�������. �
Æ�,  �" !
��ur6$�[$, ���&�ur6$�[$�5��
Æ��$�. ���, ur6$�[$!�*
�=�; [$�ur6$�
�����'(J���9'�.

ur6$�w�� 4 w; [$�w�� 1–3 w. #-�ur6$�[$�Hxw��)[(ur6$�
�� 8Æ����#�$��^F[Uv)[(�ur6$#'(�5�[$#'(�5; *�, #-�
ur6$�[$�Hxw��#14�y2�[(�ur6$��� 8Æ����0�, Uv2�[(�
ur6$0'(�5�[$0'(�5.

*�, Uvur6$�5. 9)[(ur6$#'(�5u� ωts,area; 9ur6$'(JZÆ>�ur
6$�w�,##&*�)[([$ 1w�[$ 2w�[$ 3w�#'(�5,#&u� ωts,1,area�ωts,2,area

� ωts,3,area; area #&$" HN�GD $ JX [(.

*�,-�ur6$�[$�Hxw��#14�y2�[(ur6$��� 8Æ����0�, Uv
2�[(�ur6$0'(�5, �[$ 1w�[$ 2w�[$ 3w�0'(�5,#&u� ωts,total�ωts,1,total�

ωts,2,total � ωts,3,total.
4.2.1.3 `abcfg

-�UvGH, FB'(�5�",  " 2.
4.2.2 TJ[e\

-�" 1 � ABC 14 DE ���������%Z$�, � 31 w�q�w�$�Ta. " 1 �, ��
� 31 w������%Z$��uH!3; ��� 28 w�29 w�30 w������%Z$��$�� 31
w�����. ����qt�ur6$�����, �����vZ$�, AvZ$�Æ� 31 w����
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�. �A, ��2��%� 31 w�����.w0�>9qt�ur6$���'(. ��Ta[!���
>'(�5�1E���'(.

L 2 lmnoRL
HN ip GD ip JX ip jlip

nq (%) ϕds,hn 89.4161 ϕds,gd 74.8640 ϕds,jx 94.3693 ϕds,total 80.1738

qoor (%) ωts,hn 72.1121 ωts,gd 90.0228 ωts,jx 72.6996 ωts,total 84.5137

sr 1 r (%) ωts,1,hn 93.0280 ωts,1,gd 97.5057 ωts,1,jx 93.1749 ωts,1,total 96.1284

sr 2 r (%) ωts,2,hn 86.0561 ωts,2,gd 95.0114 ωts,2,jx 86.3498 ωts,2,total 92.2569

sr 3 r (%) ωts,3,hn 79.0841 ωts,3,gd 92.5171 ωts,3,jx 79.5247 ωts,3,total 88.3853

4.3 phijkphqlr
4.3.1 phij

FB ABC 14hd[(#14 DE ���
����$�Æ�ls,  s 2.

s 2 �=�>qt'(�ur6$'(�[
$'(.9q��?$�� 31 w�����$
�Æ�ls, Js#Z����$�Æ��%�
�v���. JA, #-� ABC 14hd[(#
14 DE �� 2003 . – 2006 .�����$�
Æ� 2007 . 1 �– 6 ���������
,
ÆI& �� Eviews 5 ���vZ��Hv>
<, �s9�
Æ���Æ��%�.#); �I
�$�Æ�0*, �#)�{+�" 1 ����
�1Æ��L�.�
.

 

0

2000

4000

6000

8000

10000

12000

2003 2004 2005 2006

GD
HN
JX
TOTAL

g 2 ABC MUOWPXQMU DE

NV_YZ[Rstuh`g

� ABC 14hd[(#14 DE �� 2003 . –2006 .�����1Æ�$�Æ��L�,  " 3.

L 3 DE NV 2003 v –2006 vYZ[Rwumnop
|qx	wx rrqx	wx

HN GD JX TOTAL HN GD JX TOTAL

Parameters: Alpha 0.6600 0.2660 0.3180 0.4760 0.6840 0.3500 0.3500 0.5700

Sum of squared residuals 2959793. 3131003. 205923.7 8775206. 2631646. 1726108. 137876.3 5325041.

Root mean squared error 248.3190 255.4001 65.49868 427.5708 234.1494 189.6328 53.59499 333.0741

End of

period levels

Mean(aT ) 5407.930 4587.311 1305.332 11431.90 5424.113 4673.050 1317.718 11410.14

Trend(bT ) 134.0312 187.0349 51.95957 505.8317 78.65758 198.9298 50.29898 355.6831

M" 1 �%& ABC 14hd[(#14)[(�2�[( 2007 . 1 � – 6 ������1Æ; �

.*�#14)[(�2�[( 2007 . 1 � – 6 ������1Æ�
�; �
.*�#14)[(�2
�[( 2007 . 1 � – 6 �����$�Æ�
�; -����$�Æ�
��q�!*w�, FB�q�
!*w�'(���
y1Æ; -�����1Æ�
��" 2 �q�!*w�, FBq�w�'(��q
t�5�ur6$�5�[$�5�y1Æ.
4.3.2 6 sxphytdz{uvlr

�}�
�w6^2#),����%&�!*�5�����:&��5�'�!*& �$�Æ�
�
���!*�2y1, *�!*�
Æ� ���1Æ�%�?8, a�%0%� �
^2KH. w
6^2#)!��*�'(�5�#�
�0�
��z~J.

� ABC 14hd[(#14)[(�2�[( 2007 . 1 � – 6 �����$�Æ�
��$�Æ�

�y1Æ�1Æ�
��������1Æ�HZz�?8J (MAPE).

Uv#Z: 2�[(����$�Æ(q���w��qt�5�ur6$�5�[$�5y1s� 6
2�0�
^2������1Æ�0�
^2%> 62.8143%, ������$�Æ!y1�0�
^2
%> 48.8423%, ������$�Æ{(q���w�y1s�0�
^2%> 33.4274%, +4q���
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w��qt�5�ur6$�5�[$�5� 6 2�0�
�&9��, �F%&�Y�5�0�
^2�
%>9�!^@.

Uv#Z: HN [(����$�Æ(q���w��qt�5�ur6$�5�[$�5y1s� 6
2�#�
^2������1Æ�#�
^2%> 92.1842%, ������$�Æ!y1�#�
^2
%> 88.0224%, ������$�Æ{(q���w�y1s�#�
^2%> 77.9260%, +4q���
w��qt�5�ur6$�5�[$�5� HN [( 6 2�#�
�&9��, �F%&�Y�5� HN
[(#�
^2�%>9�!^@.

Uv#Z: GD [(����$�Æ(q���w��qt�5�ur6$�5�[$�5y1s� 6
2�#�
^2������1Æ�#�
^2%> 21.7622%, ������$�Æ!y1�#�
^2
%> 31.5799%, ������$�Æ{(q���w�y1s�#�
^2%> 20.3869%, +4q���
w��qt�5�ur6$�5�[$�5� GD [( 6 2�#�
�&9��, �F%&�Y�5� GD
[(#�
^2�%>9�!^@.

Uv#Z: JX [(����$�Æ(q���w��qt�5�ur6$�5�[$�5y1s� 6
2�#�
^2������1Æ�#�
^2�D 468.869%, ������$�Æ!y1�#�
^2
�D 226.6092%, ������$�Æ{(q���w�y1s�#�
^2�D 107.2575%, +4q��
�w��qt�5�ur6$�5�[$�5� JX [( 6 2�#�
��&��, %&�Y�5� JX [
(#�
^29�!Æ'(. 8 1�, #���� JX [(���'(�5� 2007 . 1 � – 6 ���
���!a{�, R� 2007 . 6 �"������;[$ 2 w�5�'(, �#���� �����
--�[))�
�hd#14Fu�	 ����.
4.3.3 6 sxxyphytdz{uvlr

�}�
�|6^2#),����%&�!*�5�����:&��5�'�!*& �$�Æ�
�
���!*�2y1, *�!*#zn�!*�
Æ.�.s� �U���1Æ�%�?8, a�%
0%� �
^2KH. |6^2#)!��*�'(�5�#�
Æ�.s�\��0�
Æ��z~
J.

Uv#Z: y(q���w��qt�5�ur6$�5�[$�5y1.�.s� 6 2�!*[(�

Æ$�^2���!*[(���1Æ�.s��
^2%> 51.4063%, ���!*[(���$�Æ
!y1.�.s��
^2%> 49.8502%, ���!*[(���$�Æ{(q���w�y1.�.s
��
^2%> 33.5223%. �+4q���w��qt�5�ur6$�5�[$�5� 62��.�
�
&9��, �F|&.%&�!�5��.�
^2�%>9�!��^@. z{(q���w��5y1
.�.s� 6 2�!*[(�
Æ$�^2���!*[(���1Æ�.s��
^2%> 26.9023%,
���!*[(���$�Æ!y1.�.s��
^2%> 24.5614%. �+4q���w��5� 6 2
��.�
�&9��, �F|&.%&�#�5��.�
^2�%>9�!%Y^@. {!*[(��
�$�Æ!y1.�.s� 62��
^2���!*[(���1Æ�.s��
^2%> 3.1030%,+
4�������$�� 6 2��.�
�&9��, ��$���.�
^2�%>9�!%�^@.

5 {|

203/ 90.$��,5{���	�����;��560	,�$�A���*0B�:8, @E=
�;*�
���& ��A#��>560	�?$�'(.

�	��������#YZ�, ��!*$b�O&��
�4, #����*�'(�5A&.Æ
!!*�'(Æ. ��, #9�	�������
(YOV#, ��*�YO�a(*O�����$b
V#, �A+S8�*Y68�&6���
.��
�#&��!*$b'(�5�'(�. �D, +#
�*O\8�!*�����$b��
, �8O\8�!*ÆO\�+S��
, *O68*��c`O
&�0�
. A�, #9�!�
&7]��+�'(�5��	�;*�
.

+�'(�5��	�;*�
���& ��?+�, 9�	�������
(YOV#, ��*
YO�a(!*(^$bV#, *O68���
, -�!*$b�!*O&��4, #&#&���'�
'(�5.��
�����.

$��1:8��: %&92���#��'(�5.9 ��
Æ�y1s, #%>�(^�	(^
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Æ�^2; %&2�'(�5%%&�#'(�5����
^2�%>!,�^@; ���	�
�
���,-���*�'(�5, ' ��!*(^�Æ7�
."�=!*�'(, -���	��

�Æ7�
���*�'(�5.!!*�'(�5Æ;�!!*�'(�5Æ#�$��!*(^��

����$}*; ��(^'(�5Æ$y1�(^��
Æs, #���%>�(^�	��
���
�
Æ, +!��-'�(^����+��; ��(^'(�5Æ�+S�}*�	(^�
�.Æ�^
2, %�	(^0'(�5Æ�+S�}*�	(^0�
Æ�^2�>.  #��E}�	(^�0'(
�5�Uv���|||9!*(^�)���, )�Y����!*(^����
.������; �
�}Y(^��
��� �
��R��%, -���
Æ�;}Y'(�5�'(,  #��E}�

��
:&9tW))o�[(����Æ�3[�%!*�2o ~[(����Æ�3[�%;���
�$���
^2�%>�!^@.

$��1:8, 9����	��
����
, %& 2�'(�5����, �Y'(�5#�$
b�
��
, +#�$b����U, �
��
����US*�
���'(�. �!�F�'(�
5�2�$b�'(�5��~�$b�,��M�������%&'(�5.����#�%>�	�
�
����
^2.

�!GH"4: �F%&2���#'(�5.y1�)[(�2�[(�����#�
�0�

^2�%>9�!^@, ��$��)[(�2�[(�����#�
�0�
^2�%>9�!%�
^@.

��Mhd[(#14����*���!& , #	�� ~#14� ABC 14,I, �%V�

���
�����IN�GI�pImV�*. *D, �!& #�)Gc/�	��2��
.

��!;*�
�& Æ, �	��#�6��#�C����%#�684}, 
��
�
��~
t� ~�%#�6Æ4}, -�'(�5��~?9�	��
@�%2,I$�����
:8.
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