
Stochastic discount factor for Mexico and Chile...

Volumen 4, número 2, julio - diciembre, 2014, pp. 103 –122 103

Estocástica
FINANZAS Y RIESGO

* Instituto Tecnológico de Estudios Superiores de Monterrey,  
Campus Ciudad de México. 
Departamento de Contabilidad y Finanzas 
humberto.valencia@itesm.mx

Stochastic discount factor for Mexico 
and Chile, a continuous updating 
estimation approach

Humberto Valencia Herrera

Fecha de recepción: 2 de diciembre de 2013 
Fecha de aceptación: 22 de abril de 2014

Fernando
Texto tecleado
. ISSN: 2007-5383

Fernando
Texto tecleado
Estocástica: finanzas y riesgo.



104 Volumen 4, número 2, julio - diciembre, 2014

Estocástica
FINANZAS Y RIESGO

Factor de descuento estocástico para México y Chile, un enfoque 
de estimación continuamente actualizada.

RESUMEN

Se propone utilizar el estimador calculado por el método de momen-
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mercados accionarios de México y Chile en el período 2007-2012, que 
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dos etapas y los del iterativo, y se muestra la superioridad del estimador 
continuamente actualizado sobre estas dos técnicas de estimación tan 
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ABSTRACT

This paper proposes the use of an estimator calculated using the genera-
lized method of moments continuously updated to characterize a linear 
stochastic discount factor for a given economy. The estimator is applied to 
the Mexican and Chilean stock markets for 2007-2012, this period includes 
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economies, took values of less than one and presented high market vola-
tility values during several years. A comparison with the results from the 
two stages generalized methods of moments and the iterative one is also 
discussed, showing the superiority of the continuous updating estimator 
over these two frequently used estimation techniques.
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Introduction

/.������.
���������������
���	�����+�����������������������
���
������	
��	��
3.���	���		�������	��4�
�5����������/.���
	�������	��������.����������.��
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1. An analysis of equilibrium conditions
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value of a discounted time-separable utility is maximized,

 j
t t+j

j=0

E [ U(C )]Max �
�

�  (1)

where the subjetive discount factor �  measures the personal time 
preference, 0 1�� � , t jC �  is the investor´s consumption in period t j� , 
and ( )t jU C �  is the period utility of consumption at t j� ��J�
��.� tW  at t  
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 1 , , , ,
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where ,i tw  is the proportion invested in risky asset i  of the total wealth in 
period t , ,i tR  is the return of risky asset i  in period t  and ,f tR  is the return 
of the risk free asset in period t �
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a subset of the available information at t , t
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 , 1 11 ( | )t i t t tR mE � �� 	  (4)

where the stochastic discount factor 1tm �  is equal to the stochastic inter-

temporal rate of substitution 1( ) / ( )t tU C U C� �� � �
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where the return on one period riskless bond is 11 / ( | )f
t t tR E m �� 
  and

f
t tR �	 �

For example, in the case of power utility, 1( ) ( 1) / (1 )t tU C C � ��� � � , 
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where �  is a benchmark´s risk premium, in equilibrium, the market return 
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2. The Mexican and Chilean economies
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2.2 The Chilean economy
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If equation (13) is estimated for each return and the return for the 
risk free rate is subtracted for each of the returns, the following moment 
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Table 1. Mean and standard deviation of the daily market  
index returns in Mexico and Chile

Daily returns.
Source: Own elaboration

 

 Country Chile: IPSA  México: IRT 
 Index

 Year Mean Std. Dev. Mean Std. Dev.

 2007 1.000581 0.012185 1.00062 0.01352

 2008 0.999169 0.01848 0.999252 0.022944

 2009 1.001694 0.010248 1.00166 0.017061

 2010 1.001304 0.007358 1.000819 0.009072

 2011 0.999442 0.013889 0.999994 0.01233

 2012 1.000136 0.005965 1.000741 0.007104

Table 2. Mean and standard deviation of the daily returns in Mexico and Chile

 

 Mexico Chile
 Year Mean Std. Dev. Mean Std. Dev.

 2007 1.001546 0.0220236 1.001008 0.0209549

 2008 0.9989916 0.036032 0.9987378 0.027021

 2009 1.002161 0.0324366 1.002126 0.0274227

 2010 1.001043 0.0196362 1.002244 0.0282331

 2011 1.000147 0.0228024 0.9997626 0.036385

 2012 1.001278 0.0190305 1.000299 0.026818

Based on assets with at least 60 quotes in the year.
Source: Own elaboration
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Table 3. Cue estimator, two parameter model
 

 México Chile

 2007 ret_me -21.82258 -3.62 *** -33.32382 -10.12 ***

  _cons 0.0031768 5.58 *** 0.0031076 12.55 ***

 2008 ret_me -26.54003 -6.38 *** -14.78938 -8.56 ***

  _cons 0.0067242 4.6 *** 0.0014661 4.73 ***

 2009 ret_me 490.553 2.54 ** -470.0749 -3.45 ***

   _cons -0.0825211 -2.46 ** 0.0236357 3.64 ***

 2010 ret_me -73.860 -2.81 *** -60.10842 -3.35 ***

  _cons 0.0042448 3.43 *** 0.0032123 6.57 ***

 2011 ret_me -9.780145 -1.97 ** -28.54276 -8.69 ***

  _cons 0.0007979 1.73 * 0.0024213 6.32 ***

 2012 ret_me -71.010 -2.5 ** -229.3429 -4.87 ***

  _cons 0.00293 3.96 *** 0.003834 4.46 ***

***, **, * statistically significant at the 99%, 95% and 90%.
Source: Own elaboration

Table 4. Hansen overidentification test of all instruments,  
CUE estimator, two parameter model

 

 Mexico  Chile

 Hansen  Chi-sq(1) Hansen J Chi-sq(1) 
 J statistic  P-val  statistic  P-val 

 2007 3.502 0.0613 3.077 0.0794

 2008 1.354 0.2446 3.957 0.0467

 2009 5.412 0.02 11.358 0.0008

 2010 0.039 0.8439 9.199 0.0024

 2011 0.002 0.9683 14.465 0.0001

 2012 1.63 0.2018 0.227 0.6339

Source: Own elaboration
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Figure 1: Stochastic discount factor for Mexico and Chile, 
 one parameter model

Source: Own elaboration

Table 5. Cue estimator, one parameter model

Source: Own elaboration

 

  Mexico  Chile

 ret_me Coef. Z Coef. z

 2007 -27.027 -3.8 *** -36.952 -10.24 ***

 2008 -23.708 -6.66 *** -14.622 -8.66 ***

 2009 99.838 5.96 *** 200.184 7.67 ***

 2010 -263.009 -1.58  -652.440 -3.16 ***

 2011 -9.347 -1.99 ** -26.822 -9 ***

 2012 -82.225 -2.47 ** -229.048 -4.77 ***
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Table 6. Hansen overidentification test of all instruments,  
CUE estimator, one parameter model 

 

 Mexico  Chile 
 Hansen  Chi-sq(1) Hansen  Chi-sq(1) 
 J statistic P-va J statistic  P-va

 2007 2.587 0.1077 2.084 0.1488

 2008 2.78 0.0954 3.55 0.0596

 2009 16.538 0 33.819 0

 2010 0.597 0.4398 8.045 0.0046

 2011 0.006 0.9387 14.865 0.0001

 2012 12.744 0.0004 0.6842 0.6842

Source: Own elaboration

Table 7. Two steps and IGMM estimators for Mexico and Chile,  
one parameter model

 
  México  Chile
 Two steps Coef. Z Coef. z
 2007  -15.446 -1.22  117.514 6.89 ***
 2008  -66.896 -3.37 *** -78.718 -2.24 **
 2009  35.871 2.74 *** 55.959 2.3 **
 2010  -5.584 -0.09  187.067 2.47 **
 2011  -4.412 -0.24  9.572 0.42
 2012  79.108 2.56 ** 106.985 0.83
 Igmm Coef. Z Coef. z
 2007  -15.646 -1.24  116.922 6.91 ***
 2008  -65.927 -3.42 *** -82.058 -2.28 **
 2009  36.088 2.75 *** 60.324 2.42 **
 2010  -42.257 -0.67  194.799 2.52 **
 2011  -5.030 -0.27  13.211 0.59
 2012  78.831 2.55 ** 92.930 0.75

The first three lags of the excess market return were used as instruments.
*,**, *** statistically significant at 90, 95 and 99 percent. 
Source: Own elaboration
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