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Abstract A multivariable model based on cross-correlogram is proposed to study the effect of influencing

factors on crude oil price. Following the selection of factors and variables, the lead-lag relationship between

factors and oil price is firstly analyzed to decide and adjust the lag order of independent variables. Then

multivariable regression models are set up to analyze the effect of influencing factors on crude oil price

during financial crisis. It proves that not all factors change the oil price in the current period. The

relationship between factors and oil price does change after financial crisis to various extent.
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$,&%�#$��. � 1  1986 �� 2009 � WTI �������&%�.
� 20 &( 70 �-�	�	��

�.!�), ������!�	
�
'�*+����
, "������

�%�",#$#&'�&(�(

�	���/����/��#(��

$�� [1−5], )%)$ Kilian[6] *0

�, 1�$+�	���&	,, 2008
� 9 �.!�������"���
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' 1 1986–2009 ( WTI )*`ab+,-c.

-������
� 2003–2008����
����0,�(�+) [7−8]. %"�����, ,0,���
��-���*/���
�%�'��",, *��.-�&').+.

�."��0,���",, �//�/20)Æ1�(2/+) [9−13], 00/�/20)Æ1��
��1�3�,��	��1�����2�0,-�, 4�(Æ1.+/0�13. 2$, ,�/42
�%�1�32�34�, +)�5�/"���0,162�. %3, /�/20)Æ1453��56
�276748 [9].

�,, 7&90�	58��2�-�/�/+)56, 17",������20,����(4/,
%�"0,��1�(",, 7�"�������,78Æ, 98��:5:;: ������,��"
���0,�30���*; $9+�*, �*�56, :3�56:;. 784:5:;, +5�<97�
+9:;, �.	 �9�����
��%, �����&%���, %�1� 8;�+=�69Æ1
9;+<7:.

7&"0,���+)�8�95������, :�>;����, ��Æ�����*, ,���
���-���*. 7&��=90�8��2�-�/�/+)56; �(=<;�=",���0,
��, <"Æ1�/�(4:; �='?�,7>�"Æ1�/�(��@6>;, )�<?��=�
+)56@�2?�+<7=, ?�+)�,�����������20,���/�2-��.'�
%, ������.!��,������0,-���*, A@��*���, 98�7&��90�
:5:;; �A=0B�7&�#$B��='.

2 1d23e456789:;<

>/20)Æ1-, �����0,��+)/
 %3���>+),?',8?�Æ�A@0,
�<��/, 8;/�>Æ1, ",,�����
�4�--� [14]. 4,�+)��, 	AB7+
"/�>Æ1�@9 R2 C�, Æ1"2?�=4
C2, 9C<�1D, �=$��, ,>+)�8;
',������0,��-��'A�DB+B
C�EE��, )%��FFG10). �,, 7&
B8�	58��2�-�/�/+)56 (� 2).
'/�/Æ1&?�,0,���G!?1�3,H
�?�D+),��'�C���$C0,��

?I�0,�. '8Æ�!�(�2�-+), �,
� <;�@91�32�@?,9	�Æ1B8�
H+6.7&/��/�/Æ1 	E�/�>Æ
1, /�/��1�32�<;, Æ�/�/��2
�3�<�@9 R2 �39	�=A.

R2

' 2 >f?@gABCDEhijFGHIJ
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3 KLklMNmnoOpPq78rs

3.1 tuvQRS
��� 	>KL, ;E�F;�K;����87$�,����
�;;-��*�B9. Cooper[15]

*0	��!CTD (OECD) �L�	�F;'1��1F56�. Krichene[10] �",.!����
1

%3�1��F;�;E��1F56�. )�E�4	��, AMGF;!-�*, ���F;FÆ��
G, MG�/��7����*%1��/�*�
��H; :�, A	�;E!-�*��G, MG.��
/�7����*�=>�H. �%�	;���M, 	�1�56�1F�AN>��0,�	��;E
?F;�G�1�.�����
�.�. 001����F;�;E�I�J6�, )%�	��N, �
��;E�F;567�OF�. Huntington[9] " 1950–2005���/��	�F;/ (� 2002 ��4)
����� GDP(� 2002 ��4) �+), H��	�GK�	�56$��1�. Krichene[10] �",

!� 1918–1973�	��	�;EA�L+56�.

	�UF.������#$0,���	. GDP ��6��H/	�F	FF�*�. Hamilton[8]

-�	�+��"���(+)�*0, &P�� GDP ���F	+"	��F;OHIJ, /	�GK
��FÆ, KE�1�;EJ6, �,+" 2003–2005�������
. GDP �F	LI�	�J9;
��/�KL�MK, �,F$�/�����-��HQ ($LQ/*+%R�), -��L� S7MP
9;QQ�. T- GDP F	LI�URS�FÆ, �,+�/�17TS�1��GK���L. GDP F
	)7FÆMG"	�F	�MN, �%O	��. 4� GDP �F	, ����� GDP �F	'	;�
��)7O
�NV&D, �%IP��. %3 GDP )70,�L�O�@W�KJ, �%X0,�
� ($���O�@WJ�&DKPHNOJ, Y��� @=	��OJ,�). �, GDP 177�0,
��GK�0,����, Q)7�0,�R��"���-0,. $�, '�B��0,���+)&, >
;F��-, 7&)" GDP ����-��(+), ",'Æ:�R��1��FF�, GDP ����
4�--�.

T-, ZL.���MG&Q6=$����	. %�R-�Æ�(P	,,  -"16��?116
��F;�;EMR,8;��ZL1���[�@9-���7,ÆHKL�N�SS,[�MG�7 [16].
ZL� ��;E�F;�@=�\, ��*7"�����1����-0,. E�1���MG�O

�/STU3=<�/���T�87BMU, % EIA UQ!P���ZL�
2?, 1���VV1�
��MG�;;UF, $�(MU� SRK1U3��T���87BMU, �%� �MGQ��@?.
Ghouri[17] W4������	�ZL��-�, 3���	�0ZL�� (�[)1%, Y7+" WTI �
����-�� (�
) 0.97%.

��� '��MG�SR�L>, ���)I��NV, ��MGV����0,. ��\+.'
��, 3SR�&��B5, A�X�RR&��, ���.'��<W+]+, %��%2/��
$HJ�����.'��]+�, �,�%�����F$����/��. T	AB, ���S^
KL\+	;�Æ�YH, �,����, �/����V7SWVV���S^KL�"MR��$
X, O	��������. IMF[18] �",�@, �*2�[ 1% Y7TÆ�����
T 1%. ���
�;;�UX�HUY ��V7V���9;�8?,�-	�!
���MGA ��V7V�9;�
�Z. 2003–2008 ��V�, �1����B/"M8�/[\8���RVV8�'HNKLMG�V
���YU�V�. <? Parsons[19] �W5, 2008 ��&, VV'G.SR����4T�VV8�T+
2020 U�, 7�*28�VV'����V�T+ 1300 U�. >,�-, )+ZÆZ����V-L
G-SR, �[[�W5. V�/"���4T��/\_17�G�	>[-�	�F;, %3W+V
�/	_�	`, 1VO	���(]@. V���� 2003–2008��V���������
+�\]
�-�. ^^W� [14] � Kesicki[7] '",&, Y CFTC ]P�' NYXE SR����QKPa/_�
QKPa/_�V� MGV�����/,+)B9�@���QKPa/_�QKPa/_�V��
��X��<�)W-�. �,, 7&"��0,���+), >bc���KL_6-, )Ybc����
�_6.

0,�������X/, 7&7���+), 4:�+`P�PPL'^a�/2?133+W6,
7	��/"���-0,��5=$��: ���F;/;E�ZL, 	�UF, �NV��MGV��
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�, +�"Q9����20,���/�2-��.'�%, ������.!��Q9���0,
-���*�����(?�+).
3.2 XYwx

<;0,���, 8Æ��FY",��4:4b�Æ1�/. 7&/������ WTI ����
���1.

��F;, 7&/� OECD 	��LGK/2�(�/. � , OECD *�� 30 5�Z�Kd��I
$+�!
�L, �R-�0�[�&P�(+��. 2008 � OECD �	�GK/ 47.57 Y`	/a, [
&P	�GK0/� 55.46%3. T	AB, OECD �	�GK2?C&P��GK2?�T� ��, $�,
7&Y OECD �	�GK/� &P��F;�-Z.

�b�, "��;E, 7&/�	�P0�TD (OPEC) ����/4� -Z. 00 OPEC ����
/[&P���/��=���[, 4��� 13 5#$	�-�����6	�TD, ��[/[&P
� 79.3%5, &P	�0e� 55%[20], '����;E&c)\��� =$�fd. 2008 � OPEC ���
�/ 32.48 Y`	/a, [&P���/� 44.06%.

���&P���GK�/��L, 2008�GK�� 19.50Y`	/a,[&P� 22.74%,%���.�
&P�(���-��,  ÆH-�/GK���L]��F$, ��8;�&P����	�ZL, �ZL
[&P� 40%, OECD � 43%. � ��	�ZL��*% OECD 	�ZL�*��-�2
� 0.87, %
3K� ���	�ZL2?UQ!P	�, % OECD �	�ZL2?U�!P	�, $��"� OECD
�	�ZL, VV/1H7�/D<?��	�ZL��*FF"_^�(@9. �,7&/���	�0
ZL6"��ZL�(�/.

7&/����� GDP �/	�UF. � ���A)&P	��!
��L, �	�F	��e

�&P	��F	��. 2008 ����.-�0�
� 14.4 `U�, �fg���&� GDP � 1.8 _,

7� 3.3 _, \�� 4.4 _, `�� 5 _7. T-, �2?�136�N, �� GDP \+��2?32?�
T��.

�NV�MGV���,7&]�&'&��/,+�/�"#$R��*28�QKPa/_�

V9�(�/, �&

QKPa/_�V =
QKP:a/_ −QKP:ag_

QKP:a/_ +QKP:ag_ + 2 ×QKP:a]@
(1)

4 ZP[\]9:

4.1 XY^_y`z
8Æ-/��@ch, �,h!",�/�(�@6>;. 7&/� ADF >;",�/�(�d<>

;, ,7> : 1986 �� 1 �� –2009 �� 3 ��.  �/+)B9�\	�9C6, > “QKPa/_
�V” -, 7&"�Q 6 5�/��(�"2*b�. �Z 1 1�N0, >QKPa/_�V �@ch-,
�R�/�"2ch� I(1) �9ch.
4.2 abcdefg

X��,"���,0,�����2�--��(+),)�B8/�>Æ1.8��2�-+)
1�<;,/�/�"����G!/	"�1�-� [21]. ��2�-+)B9 (Z 2) 1�N0: OPEC
���/�����G!1�-�, ' 2008 ����!-��*; �� GDP ' 2008 ������

1. eij^: EIA, fcki_' *jl_.

2. eij^: EIA.

3. eij^: EIA, #"�de.

4. eij^: EIA, ffm�gk��*��g%.

5. eij^: OPEC Annual Statistical Bulletin 2008.

6. eij^: EIA, fmDÆnh``aoanh.

7. eij^: https://www.cia.gov, #"�de.

8. eij^: Federal Reserve Bank of St. Louis, fcki_ei*jl_.

9. eij^: CFTC, bickh�bcpci*ei, "�de.
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�G!�� 2 5��, 2008 ����� 2009 ��	��G!�� 1 5��, 2009 ���/(�����
% ; QKPa/_�VA' 2008 �� 4 �����G!���, �����% .

i 1 jDEBklÆm{
)%li t _ p _ jd

LNPRICE –0.925 166 0.776 1
��' 

D(LNPRICE) –8.466 764 0.000 0

LNCONSUM –2.116 939 0.238 7
OECD m�hd

D(LNCONSUM) –5.391 046 0.000 1

LNPRO –2.509 990 0.116 3
OPEC ��g%

D(LNPRO) –9.620 481 0.000 0

LNUSSTOCK –0.887 500 0.788 0
n���nh

D(LNUSSTOCK) –4.869 491 0.000 1

LNREALGDP –1.706 381 0.424 7
n� GDP

D(LNREALGDP ) –6.000 588 0.000 0

LNUSDINDEX –1.900 979 0.330 6
nefe

D(LNUSDINDEX) –7.258 402 0.000 0

NONCOMMER NETR –4.670 658 0.000 2 eoÆqÆikr

d: D ()%li) f)%*bs(�.

 �	 +),������20,�����2-�,7&"�������'�,7+�8;/
�>Æ1, /�/�52�1�32�@9Æ� “�2�<, @9 R2 +$9	” �=A. �&8� 1986Q1–
2008Q1, 1986Q1–2008Q2� 1986Q1–2008Q3(�,78;�Æ1$A� (2) $@:

D(LNPRICE)t = c1 + c2D(LNCONSUM)t + c3D(LNCONSUM)t(−7) +

c4D(LNPRO)t(−15) + c5D(LNREALGDP )t(−2) + c6D(LNUSSTOCK)t +

c7D(LNUSDINDEX)t + c8NONCOMMER NETRt + εt (2)

8�,7 1986Q1–2008Q4� 1986Q1–2009Q18;�Æ1$A� (3) $@:

D(LNPRICE)t = c1 + c2D(LNCONSUM)t + c3D(LNCONSUM)t(−7) +

c4D(LNPRO)t + c5D(LNREALGDP )t(−1) + c6D(LNUSSTOCK)t +

c7D(LNUSDINDEX)t + c8NONCOMMER NETRt + εt (3)

8�,7 1986Q1–2009Q2� 1986Q1–2009Q38;�Æ1$A� (4) $@:

D(LNPRICE)t = c1 + c2D(LNCONSUM)t + c3D(LNCONSUM)t(−7) +

c4D(LNPRO)t + c5D(LNREALGDP )t + c6D(LNUSSTOCK)t +

c7D(LNUSDINDEX)t + c8NONCOMMER NETRt + εt (4)

Æ1+)B9$Z 3 �Z 4 $@.

i 2 ?@gAGHno

 �!�

gl�

1986Q1–

2008Q1

1986Q1–

2008Q2

1986Q1–

2008Q3

1986Q1–

2008Q4

1986Q1–

2009Q1

1986Q1–

2009Q2

1986Q1–

2009Q3

OECD m�hd% –9 –9 –9 –9 –9 –9 –9

OPEC ��g% –15 –15 - - +1 +1 +1

n���nh –5 –12 –14 –5 –8 –12 –12

n� GDP –2 –2 –1 –1 0 0 0

nefe 0 0 0 0 0 0 0

eoÆqÆikr –1 –1 –1 0 0 0 0

d: fempg!�f�'*tjf�, hempg!�f�'*i�f�.



� 6� ��, ': ��!(��Æ)%"�*����#��&��'  �!��� 1171

i 3 pqrstuvw|GHno
1986Q1–2008Q1 1986Q1–2008Q2 1986Q1–2008Q3

)% De )% De )% De

C –0.02 C –0.02 C –0.02

D(LNCONSUM) –1.21* D(LNCONSUM) –1.32* D(LNCONSUM) –1.32*

D(LNCONSUM)(–7) 1.19* D(LNCONSUM)(–7) 1.23* D(LNCONSUM)(–7) 1.23*

D(LNPRO)(–15) –0.76* D(LNPRO)(–15) –0.71* D(LNPRO)(–15) –0.71*

D(LNUSSTOCK) –1.01 D(LNUSSTOCK) –1.07** D(LNUSSTOCK) –1.07**

D(LNREALGDP )(–2) 5.18* D(LNREALGDP )(–2) 5.04* D(LNREALGDP )(–2) 5.02*

D(LNUSDINDEX) –1.60* D(LNUSDINDEX) –1.65* D(LNUSDINDEX) –1.64*

NONCOMMER NETR 0.17* NONCOMMER NETR 0.17* NONCOMMER NETR 0.17*

nj R2 0.38 nj R2 0.37 nj R2 0.37

D.W. E"% 2.32 D.W. E"% 2.26 D.W. E"% 2.30

LM E"%* p _ 0.1039 LM E"%* p _ 0.1169 LM E"%* p _ 0.1300

White uk* p _ 0.3378 White uk* p _ 0.4721 White uk* p _ 0.4390

d: * mpl 5% *kmlmjn, ** mpl 10% *kmlmjn. on�F*o(ljp.

i 4 pqrstuxw|GHno
1986Q1–2008Q4 1986Q1–2009Q1 1986Q1–2009Q2 ` 1986Q1–2009Q3

)% De )% De )% De

C –0.03 C –0.03 C –0.02

D(LNCONSUM) –1.69* D(LNCONSUM) –1.76* D(LNCONSUM) –1.76*

D(LNCONSUM)(–7) 1.12* D(LNCONSUM)(–7) 1.19* D(LNCONSUM)(–7) 1.21*

D(LNPRO)(1) 1.23* D(LNPRO)(1) 1.18* D(LNPRO)(1) 1.33*

D(LNUSSTOCK) –1.96* D(LNUSSTOCK) –2.06* D(LNUSSTOCK) –2.18*

D(LNREALGDP )(–1) 4.29 D(LNREALGDP )(–1) 5.25** D(LNREALGDP ) 3.20

D(LNUSDINDEX) –2.05* D(LNUSDINDEX) –2.05* D(LNUSDINDEX) –2.20*

NONCOMMER NETR 0.13* NONCOMMER NETR 0.13* NONCOMMER NETR 0.14*

nj R2 0.43 nj R2 0.45 nj R2 0.45

D.W. E"% 1.91 D.W. E"% 1.96 D.W. E"% 1.91

LM E"%* p _ 0.7762 LM E"%* p _ 0.9244 LM E"%* p _ 0.9109

White uk* p _ 0.0000 White uk* p _ 0.0002 White uk* p _ 0.0081

d: * mpl 5% *kmlmjn, ** mpl 10% *kmlmjn. on�F*o(ljp.

� D.W. �4/�N,>8�,7 1986Q1–2008Q2� 1986Q1–2008Q3�A��Æ�/2qSch�-
6-, �Q,A�� D.W. �4/��@ST<;Æ�/2q�3L'	3ch�-, 	� LM >; (1�
1 3), p ��@,A��Æ�/2q�Sch�-6. T-, � White >;�B9�N, Z 3 &,A��Æ
�/2q�SoA26, %Z 4 &,A��p2�L'oA26, �,/� White oA2	"rA2"O2
W4/�(0), Z 4 &,�/��2� 0)��B9. E�7&/��,/�/, >QKPa/_�V
-, � ��/�2+sq, $�'	;���+=DG>���/�/=^H6. %3,A��@9 R2

�8� 0.46, Z 3 �Z 4 &+hi (* � **) �a��/�' 10% ��<6���7�� t >;, �,?�
,Æ1&/�/�/=^H61t=. ",A�p2�>;B9�@, p2ch��@. 	����>;
�b�, ,Æ1�E;)<, O2�W4�H6/S4�+=�, $�',8?�, 7&X��Y<?8ÆB
9@�",0,�������--��(+).

0��N, OECD A��	�GKF�% WTI ��F�X:W-�, ��'� WTI ����0,�
A��	�GK, ���
7+"	�GK�[, GK��56' 2008 ��(���T 0.76 (1/1.32), �
�56�8� 0.59 (1/1.70), )$ Hamilton[8] *0�, 1����
�K;���S�%1�F;, 56�
�8'	;���:3�����.!�, r96�S�]+, j/����.17�<FÆ	�GK��
�. %1� 7 3 (T 1 �V�) � OECD 	�GKF�� WTI ��F�X�)W-�, 41H�6�=-
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�J�. A	�GKF����, r976�u��GKF�.7Æ:�+��, �%6�u���Y��
�
, 8�4>6�, VV/7N/��, �%+"u���SpV��, %4>=-����T'	�V�
�. 6�=-"���0,'��������C@;, �T 1.2 yI, ?�A��	�GK7"u��
���-0,�	5�C@;�Zv. T-, ,Æ1&1� 7 3�	�GKF���2�q2���A�	
�GK�, ?�	�GK��56$��1�, 4��r�",B�	".

OPEC ���/F��1� 15 3 (T 4 �), ' 2008 ��(��, % WTI ��SpVX�:W-�,
;E��56T 1.41 (1/0.71),?�����.!�,���	�;EL+56,�/"���0,�	>
	��0,, A����/F���7+" 4 �����SpV�[, B9� Adelman[22] *0� OPEC�
-�@9��76F$(���Cv4. 2008 ��������, OPEC ���/F��G! 1 3%
WTI ��SpVX�)W-�, ;E��56T 0.81 (1/1.23),4	�*����,����.!�, ��
����,  z����	 �k, OPEC q�/�7rKr]�, Z� A���SpV��*70,�
5�� OPEC ���;E/, 4�1����;E�1F56�, jr'��.!�s�$,. T-, E�
1� 7 3� OECD 	�GKF��1� 15 3� OPEC ���/F�, ��2+�:3���!-�, 6
Y����GK�-�"���0,�8, EQ9��2<913, 	sFF�, 	�GK$��	��/
"���0,, 4	B�� Kilian[6] �B�	".

�� GDP F��,��&"���
0,���, ��"�� GDP �*Q6sl, �7&+)�'
5���N, 4>Zv'.:���.��C@;. "��������/sq��*, 1�!�, ��8
�8I�.��� GDP �*�0,, � 2008 ��(��I�TV��� GDP F��*��<0,, �O
��� 2008����� 2009��	�� (/�	����������������:5��) I��
	�� GDP F��*�0,, t�*� 2009 ��/(��I�A� GDP F��*�0,. +)4	�*
���, ��.!�,�� GDP%	�GK"���0,�b,�	>6�=-�J�,Æ����?*,r
9�Æ-uA�O�	��s%, ".�O�	��9m7w�J�'A�����*&.

��	�ZLF���*7"A����
�-nW0,, ����.!�, ��"ZL�*�sl6
�D, E���ZL��FÆ 1% +"A����[T 1.07%, �o�ZL��FÆ 1% Y+"A����

[T 2.06%.

�*2SpV"A���SpV+�<�nW0,,3����.!�,4>0,�����,'�R
��1��FF�, ��� 1% +"��4������E����
T 1.64%, �*��
T 2.05%.

��/V����QKPa/_�V�N, A�QKPa/_�V���"��+�<�)W0,, �
�.!�, 4>0,+$]X, ����QKPa/_�V��FÆ 0.01, +"��SpV� �SpV�
100.17%, ]�T 100.13%. T-, � 

D(ln P ) = lnPt+1 − ln Pt = ln
Pt+1

Pt
(5)

%3

C8 =
d(D(ln P ))

d(Noncommer netr)
=

d(ln(Pt+1
Pt

))/ ln(Pt+1
Pt

)

d(Noncommer netr)
=

d(ln(Pt+1
Pt

))/d(Noncommer netr)

ln(Pt+1
Pt

)
(6)

$�

d(ln(Pt+1
Pt

))
d(Noncommer netr)

= ln
(

Pt+1

Pt

)
· C8 (7)

�&, P  ����, Noncommer netr  QKPa/_�V, C8 �/ Noncommer netr ��2, D(ln P )
���j ��SpV. <91�N0, QKPa/_�V"��SpV�0, (jA� (7) �iyt), �
���SpV��2 C8 �up (jA� (7) �iIt), $�'�Rxw1��FF�, V���'��S
pV	�"���0,$��SpV���FF,.q�9C�V�'�����
�$t�O�5x��
�.

E���+)1�N0, >E6�=-+"�A�	�GK"u�T	�V���+�<)W0,-,
OECD 	�GK/OPEC ���//��	�ZL/���� GDP/�*2�QKPa/_�V'��
����"���0,?I���0,�+1%����*. <3�Æ1@9 R2 ��*�N, ��!-�
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R2  0.37, ��Æ1=4v���� 0.45, ?�����.!�, ������+W87B�>�u%, \
JZ� ��,��"���
�9C<���FD.

7&7�"��0,���8Æ+), 3��-�	�GK�-�56�B���r�",B�	",
'	;���.y;�7&B8�Æ1�+=6. D,��"��0,��1�M, A�	�GK7"�T
	�V� (7 5��) ���+)W0,, 3'��������C@;; ��	�ZL/�*2��QK
Pa/_�V"���0,A�'A���0��. ������, ���� GDP ��,��&"��0
,�����.

)$�B9��, ����!-�, ,������-��!-�1%����*, �0J�N, ��
��.!�, ������+W87B�>�u%. ����G�6�S�]+, /3	��GK56�8,
��!-�, A�O�	��MGUF_I-u, /3��8�8I�.����� GDP F��0,, ��
"ZL�*�sl6��, �*2"���0,.+$FÆ. E���.!�, ��������, /3�
-��.I�0,, $���� OPEC ���/F�7I�A���SpV��<)W0,, T-, E�V
�"���0,'��SpV	�$��SpV��, ��.!�, �/V����QKPa/_�V"�
��)W0,+$]X.

5 \}

7&8��2�-/�/Æ1, ",�����������20,���/�2-��.'�%�
(�+), ",B9�@,�������2��<1&�'A�DB��. 7&)"����.!��,
������-���*�(��C, �����$?t�O�	����MG�*0!, A@�,��
���-��*���.

7&90�8��2�-+)�/�/+)56, 14 �/1�32�<;9;�@?, %3Ar�
8Æ, 9	�Æ1B8�H+6, ���Æ1�B9��	�Lw�N, 7&90�+)56�1z/2�3
+=�.
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