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ABSTRACT
The aim of this paper is to analyze the contagion effect and the impact of the 
��������	
�
�	�����		�	
�����������������������´ volatility, using rolling window 
correlation and a GARCH approach. Once the contagion effect is established through 
an increasing correlation during the crisis period, volatility changes and leverage 
effects are tested with symmetric and asymmetric GARCH models with a dummy 
variable in the variance equation. Canada, the United States and Mexico´s equity 
markets stock indexes daily yields, in US dollars, from January 2003 through February 
����� ����� ���	���� ������ ��
�	����� ���� !���
��� �"� �#�����	�� $����	�	�#� ���	
��
the whole period and an increasing volatility since the Global Financial Crisis. 
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1. Evidence from previous studies

;
����
��� 
�	����	
��� >�� 
�������� 
���	���	� ��	
��� �����	
���

>
�>��� ������ �9� �
����
��� ��	� ������)� %�?���� � 
	� >�� ���� ���� � 	�� 	>��


�	��	������	����

����9��
����
����
���
�
��
�����������B�	�	>�	 �

�������	�" �������	������"�����	��)��>�����?	>��9�
�	��������	
���������

	��B� ���B�	� ���� 	>�
�� ����	
��� ?
	>� �
99����	� ������
�� ����	� >����

���	��� 	>�� �5	������ >��B� 
����	� ��� ������
�� ��	
�
	" � ����
��� 	�� 	>��

������������	�	
�������	
���9����	>�������	���������
����
�����

�����


	��99��	)�#
����	>�� 
����	������9� 	>
��>�������� ��5	��
��� �
	���	����

1 If the price of a security, commodity or asset is different in two different markets, 
then an arbitrageur will purchase the asset in the cheaper market and sell it the 
most expensive. Otherwise, the markets are integrated.
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2. Data and methodology
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2.3 GARCH model
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Figure 1. Methodology to measure the rolling window correlation graphic 
representation.

Source: Prepared by author
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3. Empirical analysis
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Figure 2. Mexico, Canada and the U. S. Level Value and Stock Price Index Re-
turns (January, 2003-February, 2015)

Source: Prepared by author using Bloomberg and Economatica data.
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 Level/Change 3680.127 722.170 0.162 -0.115

 Date 11/04/2013 24/11/2003 29/10/2008 06/10/2008

 

 Level/Change 15323.764 5849.301 0.095 -0.105

 Date 31/10/2007 18/05/2004 29/10/2008 01/12/2008

Table 1. Stock Price Index Maximum Positive and Negative Variation and Highest 
and Lowest level index values

Source: Prepared by author using Bloomberg and Economatica data.
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  Level    Maximum variation

 High   Low Positive  Negative
Index

 

 Level/Change 2115.480 676.530 0.104 -0.095

 Date 24/02/2015 09/03/2009 14/10/2008 15/10/2008

3.1 Rolling window correlation analysis
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Figure 3. Rolling window correlation results

Source: Prepared by author based on results obtained.
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3.2 GARCH model results
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 �	������ ������ ���� ����	���� ���!����� "��#���$������������������������� 
       F-statistics Probability

 �� 0.0084 0.0005 4.3735 -0.0342 73.99635* 5.81 (2)* 0.00

 ����
% 0.0098 0.0012 4.2862 -0.3532 84.2478* 3.48 (3)** 0.02

 México 0.0145 0.0016 5.9237 -0.2688 345.745* 9.78 (1)* 0.00

Table 2. Descriptive Statistics before Crisis Period- January 1, 2001 
 to August 8, 2007

Reported values are statistically representative at  
*1%,** 5% and ***10% significance levels. 

Note: the statistic test ARCH LM corresponds to the Lagrange multiplier used to detect 
the ARCH effect; the null hypothesis represents the absence of heteroscedasticity, distribu-
tion of that parameter is 89�:�.

 

 �	������ ������ ���� ����	���� ���!����� "��#���$���������������������;<= 
       F-statistics Probability

 �� 0.015 0.0002380 10.371 -0.454 3483.70* 172.03* 0.00

 ����
� 0.016 -0.0000319 9.703 -0.484 2897.44* 191.95* 0.00

 Mexico 0.020 0.0000574 11.086 0.256 4146.74* 103.35* 0.00

Table 3. Descriptive Statistics Crisis Period- August 8, 2007  
to February 27, 2015

Reported values are statistically representative at * 1%,** 5% and ***10% significance 
levels.

Note: As in Table 2, the statistic test ARCH LM corresponds to the Lagrange multiplier 
used to detect the ARCH effect; the null hypothesis represents the absence of heterosce-
dasticity, distribution of that parameter is 89�:�.
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Table 4. Unit Root Testing of Daily Returns of Stock markets

Critical MacKinnon criteria at a significance level of 1% is -3.44. Null hypothesis, series has 
unit root

*Values within parentheses indicate probabilities

 

 ADF Phillips- Perron
� 6��>�������� ������� 6��>������� ������

  Levels FD Levels FD Levels FD Levels FD

 ����. -32.46 -16.59 -43.26 -21.41 -32.72 -307.81 -43.26 -376.45

  (0.00)* (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

 ����
� -29.98 -14.69 -35.25 -17.16 -29.99 -322.64 -35.21 -369.68

  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

 Mexico -29.48 -18.26 -35.19 -18.75 -29.34 -313.92 -38.02 -332.14

  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
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Table 5. GARCH models coefficients -January 1, 2001 to February 27, 2015

*Values within parentheses indicate probabilities.

 

� �	�4?������� ����	� ������ ����
�

  @B 7.47E-06 2.52E-06 1.93E-06

   (0.00)* (0.00) (0.00)

  @< 0.0946 0.1027 0.0668

   (0.00) (0.00) (0.00) 

  C< 0.8782 0.8746 0.9236

   (0.00) (0.00) (0.00) 

  @<GC< 0.9728 0.9701 0.9905

  &���� 

  Dummy 1.24E-06 7.20E-07 -3.17E-07

  0.2198 0.0732 0.3007

  �����H 0.0077 3.3911 0.1118

   (0.9297) (0.0657) (0.7381)
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3.4 Crisis and volatility changes applying a TARCH model

�>���
����
����
	���	��� �����
�����������
����������
���	>�	��>�����
��	>��

����
	
���������	
�
	"��9�	��B���	������	����"�����������	>������
	�����9�

	>��>��B ���	��������
	�
��G������" ����������������?������	���
99����	�

����	)�I�����?�"
��������	����>�����
������	
�
	"�	>����������?�?>
�>�

�������	�	�������"
�������$�%�&' �'(�������?
	>�������"����
�����
��	>��

���
���������	
��)�$���	��9�
	�
�������	�	
�������>�?��
��������<)



Estocástica:
FINANZAS Y RIESGO

82 Volumen 7, número 1, enero - junio 2017, pp. 67-88

Miriam Sosa y Edgar Ortiz

3��������< �	>�����������	����&V(��������	����"�$�,3K�W�1��$�%�&'(�
�

����	��� 	>������������	�	
	
����"�
��
�
���	 ���
�9���
���	>������	
���

	>�	���
	
�����������	
���>��B�>�����
99����	��99��	����	>������	
�
	"��9�

��
�"�	��B���	���)�#������?�>�����
����	��9�Q1 �?>
���������?F�
����	�


�Q1U�V �	>���9��� �	>��
����	��9�������?�
��������	>���	>�	��9��������?�
���

�����
����
������B�	�����"���)�3��	>
������� �	>�������
������B�	�>�?�

�������������������99��	���� 	>���"���	�"��9�����	
�
	" � 9����?����"� 	>��

4�5
��������	>��2),)����B�	)��>���9��� �	>����
����������
���	>�	�����-

	
���
����	����������������������99��	)

$���	������	���9���	>������"����
�����
��
��	��	>�	�	>���
����
�����

�

�
����	�
�������	>������
	�����9�	>������������99��	����	>����;����
����
���

���B�	 �?>����	>��������
�
	"����
�	���?
	>�	>������"����
�����
���	�

	�	
	
����"�
��
�
���	���� �
��	>�������9�4�5
������������� �	>������"�

���9�
�
��	�
�����	
��)�4���?>
�� �	>�����������9�	>�����������$�%@��4�������

����	�	
	
����"�
�
��
�
���	 �?
	>���������
�
	"�������>
�>���	>���1)10)

Table 6. TARCH models coefficients -January 1, 2001 to February 27, 2015

*Values within parentheses indicate probabilities.

 

� �	�4?������� ����	� ������ ����
�

 @B 6.70E-06  1.17E-05 2.29E-06

  (0.00)* (0.00)  (0.00)

 @< 0.003568 0.17777 0.035707

  0.5261 (0.00) (0.00)

 C< 0.130937 0.199725 0.052788

  (0.00) (0.00) (0.00)

 �K�N�OB������;<=�Q 0.90793 0.703279 0.924504

  (0.00)  (0.00)  (0.00)

 @<G�Q 0.911498 0.881049 0.960211

 Dummy in variance -1.09E-06 5.01E-07 -6.24E-07

  (0.1346) (0.7707) (0.0381)

 �����H 0.4542 0.7475 0.2126

  (0.5004) (0.4548) (0.6447)
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Global Financial Crisis Volatility Impact and Contagion Effect…

Rolling window correlation, crisis period (Ago 9, 2007- Feb 27, 2015).

APPENDIX 1
Rolling window correlation, pre-crisis period 

(Jan 1, 2003- Ago 8, 2007)




