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Cointegration between R2 and Volatility in the Mexican 
Stock Exchange Stock Prices

ABSTRACT
When faced with market uncertainty, investors’ buy and sell decisions tend 
to follow a ‘herd’ behavior which results in a minimal selectivity of the 
securities they include in their portfolio. Santillán-Salgado (2011) found 
���������	
�	�	
�����������������������	�������	
������������	������	��-
mination (R2) of Market Model’s OLS regressions for a sample of stocks 
traded at the Mexican Stock Exchange (MSE), using daily observations for 
the period 2000-2010. However, while the R2 moved downwards during 
	
�� ����	� ������������� 	
���������� �	� ������������������ 	
�� ���	� ������ ������
attempt to explain that seeming inconsistency, the author argued that, as 
a result of improved macroeconomic stability and the modernization of 
�����	�������	�����	
��!"#$���������	�������������������������������	�����
�����������	
���������	������%��������������	
������	��������������	
��
�������������������%�	���������	
�� ���	���������� 	
���������	
�� ������	����
of the trend could be explained by the “herd” behavior resulting from the 
��	����������� �����	� 	��%������� ������	��� %�� 	
�� &''*�&''+� ����������
crisis. 

This work introduces a more rigorous test of the previous explanation, 
incorporating the use of structural breaks detection and cointegration 
analysis, and expands the database that supports the empirical analysis. 
The new database included all the MSE stocks’ price series that met a se-
lection criteria for the period from 1992 to 2011, resulting in a sample of 
/3����������������4
�����	����
���	
��������	
�	�����	
����������������	�����
market volatility, there is a tendency for the R2 of the Market Model to 
increase but, when calm returns to the market, investors behave again in 
a more selective way (and R2 goes back to its long-term downward trend). 

5#6�����������	���7�G11, G12, G14
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1. Introduction
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2. The Efficient Markets Hypothesis: is it “testable”?
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1 The Market Model is a theoretical representation of the possible relationship 
between the returns of the stock market index, and an individual stock’s 
performance. Also known as the “Single Index Model”, the Market Model is 
estimated using an Ordinary Least Squares regression, whose coefficient (the 
beta) is a measure of the responsiveness (elasticity) of the individual stock returns 
to changes in the main stock market index fluctuations.
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Exhibit 1A: Evolution of the R2 for the Highest Liquidity Subsample.
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Exhibit 1B: Evolution of the R2 for the Highest Liquidity Subsample.

Note: The dates on the horizontal axis represent the last day for the 60 day observation 
period used to estimate the R2 coefficients.

Source: Bloomberg and Bolsa Mexicana de Valores
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Exhibit 2A: R2 vs. IAMI Volatility for Alfa.

Exhibit 2B: R2 vs. IAMI Volatility for Bimbo.
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Exhibit 2C: R2 vs IAMI Volatility for Cemex.

Note: The dates on the horizontal axis represent the last day for the 60 day observation 
period used to estimate the R2 coefficients. The right axis measures the individual stock’s 

R2 and the right axis measures the VIAMI.

Source: Bloomberg and Bolsa Mexicana de Valores.
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Table 1: Perron’s Unit Root Test Results for the R2 and the VIAMI Series 

Do not 
reject

Do not 
reject

1% 5% 10% 1% 5% 10%
A 17 61 4 3 24 31 21 9
B 16 59 7 3 3 37 43 2
C 18 60 5 2 24 30 25 6

A: Series has a unit root with structural break in the intercept
B: Series has a unit root with structural break in both, the intercept and the slope
C: Series has a unit root with structural break in the slope

R2 VIAMI

Reject Reject

 

Source: Authors’ calculations, with data from Bloomberg and the MSE..

Table 1. Perron’s United Root Test Results for the R2 and the VIAMI Series.
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Table 2A:Engle-Granger Cointegration Tests 
Ho: Series are not Cointegrated (First Part). 

Source: Authors’ calculations, with data from Bloomberg and the MSE.

Number Stock P Value Number Stock P Value
1 ALFA 0.0000000 1 ACCELSA 0.00740
2 BIMBO 0.0000000 2 FINAMEX 0.00000
3 CERAMIC 0.0000000 3 GENSEG 0.00000
4 CONTAL 0.7467000 4 GFINTER 0.00000
5 FEMSA 0.0003000 5 ICH 0.00000
6 GCARSO 0.0027000 6 MAXCOM 0.00000
7 GEUPEC 0.0000000 7 MEXCHEM 0.00000
8 GISSA 0.0012000 8 SAVIA 0.00520
9 GPH 0.0193000 9 TEKCHEM 0.00000

10 KIMBER 0.0003000
11 KUO 0.0001000
12 LAMOSA 0.0147000
13 LIVEPOL 0.0000000
14 PE&OLES 0.0002000

2 HERDEZ 0.7520000

First group: months before 
the 1994 peso devaluation 

(Tequila Crisis)

Second group: months 
surrounding the 1998 South 
East Asia Financial (Dragon) 

Crisis
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Table 2B: Engle-Granger Cointegration Tests 
Ho: Series are not Cointegrated (Second Part).

Source: Authors’ calculations, with data from Bloomberg and the MSE.

Number Stock P Value Number Stock P Value
1 CEMEX 0.000000 30 CONVER 0.9928000
2 CNCI 0.000700 31 CYDSASA 0.2023000
3 GMARTI 0.000000 32 EDOARDO 0.0068000
4 ICA 0.000000 33 ELEKTRA 0.0000000
5 POSADAS 0.000000 34 FRAGUA 0.0065000
6 SANLUIS 0.000000 35 GEO 0.0007000
7 SANMEX 0.000000 36 GFINBUR 0.0000000
8 SORIANA 0.022700 37 GFNORTE 0.1948000
9 TELMEX 0.021900 38 GMD 0.0017000

10 TMM 0.063900 39 GMEXICO 0.0098000
11 VASCONI 0.000400 40 GNP 0.0000000
12 VITRO 0.391600 41 GPROFUT 0.0000000
13 WALMEX 0.000000 42 GRUMA 0.0000000
14 ALSEA 0.000000 43 HILASAL 0.0000000
15 AMX 0.000000 44 HOGAR 0.0000000
16 ARA 0.000000 45 HOMEX 0.7336000
17 ARCA 0.053800 46 IASASA 0.0909000
18 ASUR 0.000000 47 INVEX 0.0000000
19 azteca 0.705700 48 MEDICA 0.0000000
20 BACHOCO 0.000000 49 NUTRISA 0.0000000
21 BAFAR 0.000000 50 PINFRA 0.0000000
22 C 0.000000 51 POCHTEC 0.0000000
23 CABLE 0.000000 52 Q 0.0000000
24 CIDMEGA 0.000000 53 RCENTRO 0.0000000
25 CIE 0.220800 54 SAB 0.0000000
26 CMOCTEZ 0.000200 55 SARE 0.7172000
27 CMR 0.007900 56 SIMEC 0.0137000
28 COLLADO 0.000200 57 TS 0.1171000
29 COMERCI 0.000200 58 VALUEGF 0.0000000

Third group: the most turbulent months of 2008 (2007-2009 Financial Crisis)
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APPENDIX

Table A1: Summarized Market Model Regressions’ Results for Individual Stocks 
(60 days observation non-overlapping windows, from 1992 to 2011). 

(First Part)

Source: Authors’ calculations, with data from Bloomberg and the MSE.
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Table A3: Identification of Groups with Corresponding Structural Breaks  
in the R2-IAMI Series, using Perron’s (1989) test. 

(First Part)

Source: Authors’ calculations, with data from Bloomberg and the MSE.

 First group: months before the 1994 Second group: months surrounding 
  peso devaluation (Tequila Crisis) the 1998 South East Asia Financial (Dragon) Crisis

 Number Stock Structural Break Number Stock Structural Break
 1 ALFA 07/08/1994-09/30/1994 1 ACCELSA 08/05/1998-10/29/1998
 2 BIMBO 07/08/1994-09/30/1994 2 FINAMEX 08/05/1998-10/29/1998
 3 CERAMIC 07/08/1994-09/30/1994 3 GENSEG 08/05/1998-10/29/1998
 4 CONTAL 07/08/1994-09/30/1994 4 GFINTER 08/05/1998-10/29/1998
 5 FEMSA 07/08/1994-09/30/1994 5 ICH 08/05/1998-10/29/1998
 6 GCARSO 07/08/1994-09/30/1994 6 MAXCOM 08/05/1998-10/29/1998
 7 GEUPEC 07/08/1994-09/30/1994 7 MEXCHEM 08/05/1998-10/29/1998
 8 GISSA 07/08/1994-09/30/1994 8 SAVIA 08/05/1998-10/29/1998
 9 GPH 07/08/1994-09/30/1994 9 TEKCHEM 08/05/1998-10/29/1998
 10 KIMBER 07/08/1994-09/30/1994
 11 KUO 07/08/1994-09/30/1994
 12 LAMOSA 07/08/1994-09/30/1994
 13 LIVEPOL 07/08/1994-09/30/1994
 14 PE&OLES 07/08/1994-09/30/1994
 2 HERDEZ 10/03/1994-12/29/1994
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Table A4: Identification of Groups with Corresponding Structural Breaks  
in the R2-IAMI Series, using Perron’s (1989) test. 

(Second Part)

Third group: the most turbulent months of 2008 (2007-2009 Financial Crisis).

 
 Number Stock Structural Break Number Stock Structural Break

 1 CEMEX 02/18/2008-05/15/2008 30 CONVER 05/16/2008-08/07/2008

 2 CNCI 02/18/2008-05/15/2008 31 CYDSASA 05/16/2008-08/07/2008

 3 GMARTI 02/18/2008-05/15/2008 32 EDOARDO 05/16/2008-08/07/2008

 4 ICA 02/18/2008-05/15/2008 33 ELEKTRA 05/16/2008-08/07/2008

 5 POSADAS 02/18/2008-05/15/2008 34 FRAGUA 05/16/2008-08/07/2008

 6 SANLUIS 02/18/2008-05/15/2008 35 GEO 05/16/2008-08/07/2008

 7 SANMEX 02/18/2008-05/15/2008 36 GFINBUR 05/16/2008-08/07/2008

 8 SORIANA 02/18/2008-05/15/2008 37 GFNORTE 05/16/2008-08/07/2008

 9 TELMEX 02/18/2008-05/15/2008 38 GMD 05/16/2008-08/07/2008

 10 TMM 02/18/2008-05/15/2008 39 GMEXICO 05/16/2008-08/07/2008

 11 VASCONI 02/18/2008-05/15/2008 40 GNP 05/16/2008-08/07/2008

 12 VITRO 02/18/2008-05/15/2008 41 GPROFUT 05/16/2008-08/07/2008

 13 WALMEX 02/18/2008-05/15/2008 42 GRUMA 05/16/2008-08/07/2008

 14 ALSEA 05/16/2008-08/07/2008 43 HILASAL 05/16/2008-08/07/2008

 15 AMX 05/16/2008-08/07/2008 44 HOGAR 05/16/2008-08/07/2008

 16 ARA 05/16/2008-08/07/2008 45 HOMEX 05/16/2008-08/07/2008

 17 ARCA 05/16/2008-08/07/2008 46 IASASA 05/16/2008-08/07/2008

 18 ASUR 05/16/2008-08/07/2008 47 INVEX 05/16/2008-08/07/2008

 19 azteca 05/16/2008-08/07/2008 48 MEDICA 05/16/2008-08/07/2008

 20 BACHOCO 05/16/2008-08/07/2008 49 NUTRISA 05/16/2008-08/07/2008

 21 BAFAR 05/16/2008-08/07/2008 50 PINFRA 05/16/2008-08/07/2008

 22 C 05/16/2008-08/07/2008 51 POCHTEC 05/16/2008-08/07/2008

 23 CABLE 05/16/2008-08/07/2008 52 Q 05/16/2008-08/07/2008

 24 CIDMEGA 05/16/2008-08/07/2008 53 RCENTRO 05/16/2008-08/07/2008

 25 CIE 05/16/2008-08/07/2008 54 SAB 05/16/2008-08/07/2008

 26 CMOCTEZ 05/16/2008-08/07/2008 55 SARE 05/16/2008-08/07/2008

 27 CMR 05/16/2008-08/07/2008 56 SIMEC 05/16/2008-08/07/2008

 28 COLLADO 05/16/2008-08/07/2008 57 TS 05/16/2008-08/07/2008

 29 COMERCI 05/16/2008-08/07/2008 58 VALUEGF 05/16/2008-08/07/2008

Source: Authors’ calculations, with data from Bloomberg and the MSE.
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