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ABSTRACT 
BRICM (Brazil, Russia, India, China, and Mexico) economies are the largest developing countries which provide the profitable opportunities to the investors in the 

future. Mexican economy is also considered in the same line. The present study is an attempt to know the risk and return relationship and nature of stock market 

volatility of these countries’ stock market by applying GARCH, GARCH-M, and EGARCH models over a period of January 1999 to May 2010. The study found a 

significant asymmetry effect in all the selected countries but no significant relationship was found between expected return and conditional variance. Recent 

news and historical volatility plays a significant role in explaining the current volatility. 

 

KEYWORDS 
BRICM, GARCH, GARCH-M, EGARCH, Conditional Variance. 

 

INTRODUCTION 
odelling and forecasting financial markets volatility has received considerable attention from academic researchers, policy makers and practitioners 

during the past 25 years and since the appearance of the seminal paper of Engle (1982). The main reason for this enormous interest is because volatility 

is used as a measure of risk and different participants of the financial markets need this measure for various purposes. For instance, volatility is needed 

as an input in portfolio management by portfolio managers and investors. It is needed in the pricing of derivatives securities (pricing of options in particular). The 

well-known option pricing formula of Black-Scholes (1973) requires a measure of stock price volatility. Financial regulators and financial institutions require 

quantifying the financial risk. The principal difficulty is that volatility is not constant over time and that financial market Volatility exhibits certain characteristics 

that are specific to financial time series (Bollerslev, 1986 and 1990). Therefore, practitioners and financial econometricians have developed a variety of time-

varying volatility models that takes into account these characteristics. However, investments in these economies are looking quite lucrative still one should 

understand the basic nature of the underlying countries’ stock markets. The present study is an attempt in the same direction as it examines the relationship 

between time varying return and volatility in these five markets named Brazil, Russia, India, China and Mexico.  

 

LITERATURE REVIEW 
Extensive empirical research has been carried out to investigate the stock market volatility in different countries. French et al (1987) examined the relation 

between stock return and stock market volatility by using GARCH-in-mean model of Engle et al and found positive relation between expected risk premium and 

volatility. Akgiray (1989) presented new evidence about the time series behavior of stock market returns by applying some new time series model to daily return 

series. Geyer (1994) analyzed the properties of volatility estimates based on traditional methods and GARCH models. Nicholls and Tonuri (1995) presented an 

overview of the GARCH family of variance models examined the behavior of Australian aggregate stock market volatility over the period 1988-91 using the 

GARCH framework. Koutmos (1999) and Koutmos and Saidi (1995) found that the conditional variance of Asian stock markets is an asymmetric function of past 

innovations. Positive past returns are on average 1.4 times more persistent than negative past returns of an equal magnitude. Aggarwal, Inclan, and Leal (1999) 

explored the stock market volatility of 10 largest emerging markets in Asia and Latin America. They found that shifts in volatility of considered emerging markets 

is related to important country-specific political, social, and economic events. Moreover, the time- varying stock market volatility is modelled by GARCH models. 

Researchers have empirically demonstrated (e.g., Harvey, 2001; Li et al., 2003) that the relationship between return and volatility depends on the specification 

of conditional volatility. Guojun Wu (2001) developed an asymmetric volatility model where dividend growth and dividend volatility are the two state variables 

of the economy. The model allows the asymmetric effect and the volatility feedback effect, the two popular explanations of asymmetry. he found that both the 

asymmetric effect and volatility feedback are important determinants of asymmetric volatility, and volatility feedback is significant both statistically and 

economically.In particular, using a parametric GARCH-M model, Li et al. (2003) found that a positive but statistically insignificant relationship exists for all the 12 

major developed markets. By contrast, using a flexible semiparametric GARCH-M model, they document that a negative relationship prevails in most cases and is 

significant in 6 out of the 12 markets. Xuejing Xing (2004) found that the education level of investors plays a significant role in explaining cross-country market 

volatility differences. Jaeun Shin, (2005) Both parametric and semi parametric GARCH in mean estimations found a positive but  insignificant relationship 

between expected stock returns and volatility in emerging stock markets. The 1997–1998 global emerging market crises seem to induce changes in GARCH 

parameters. Hui Guo and Christopher J. Neely (2006) analyzed the risk-return relation using the component GARCH model and international daily MSCI stock 

market data, concluded that that the relation is positive in almost all markets and often statistically significant. Charlie X. Cai, Robert W. Faff, David J. Hillier and 

Michael D. McKenzie (2006) empirically investigated the exposure of country-level conditional stock return volatilities to conditional global stock return 

volatility. It provides evidence that conditional stock market return volatilities have a contemporaneous association with global return volatilities. Rajni Mala and 

Mahendra Reddy (2007) used the Autoregressive Conditional Heteroskedasticity (ARCH) models and its extension, the Generalized ARCH model was used to find 

out the presence of the stock market volatility on Fiji’s stock market and it was found out that seven out of the sixteen firms listed on Fiji’s stock market is 

volatile. Christos Floros (2008) examined the use of GARCH-type models for modelling volatility and explaining financial market risk. He used daily data from 

Egypt (CMA General index) and Israel (TASE-100 index). Various time series methods were employed, including the simple GARCH model, as well as exponential 

GARCH, threshold GARCH, asymmetric component GARCH, the component GARCH and the power GARCH model and concluded that increased risk will not 

necessarily lead to a rise in the returns. Hung-Chun Liu, Yen-Hsien Lee and Ming-Chih Lee(2009) found that GARCH-SGED model is superior to the GARCH-N 

model in forecasting China stock market’s volatility. Sabur Mollah and Asma Mobarek(2009) investigated the time-varying risk return relationship and the 

persistence of shocks to volatility within GARCH framework both in developed and emerging markets. Found that there is a long-term persistence shock in 

emerging markets compared to developed markets. Amir Rafique and Kashif-Ur-Rehman(2011) compared the variance structure of high (daily) and low (weekly, 

monthly) frequencies of data. By employing ARCH (1) and GARCH (1, 1) models and found that the variance structure of high-frequency data were dissimilar 

from the low frequencies of data. 

M
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In Indian financial markets ARCH/GARCH models have been used by Thomas (1995, 1998), Pattanaik and Chatterjee (2000) and Kaur (2002) to model volatility. 

Shenbagaraman (2003) examined the impact of introduction of index futures and options on the volatility of underlying stock index using a GARCH model. 

Kumar and Mukhopadhyay (2002) applied the GARCH models to examine the co-movement and volatility transmission between the US and Indian stock 

markets. Hojatallah Goudarzi (2011) studied the effects of good and bad news on volatility in the Indian stock markets using asymmetric ARCH models and 

concluded that, bad news in the Indian stock market increases volatility more than good news. 

Compared to a large empirical literature on developed markets, only a few studies have been conducted on emerging markets, including Choudhry (1996) on 6 

emerging markets, De Santis and Imrohoroglu (1997) on 14 emerging markets, and Lee et al. (2001) on China’s stock markets. All these studies report positive 

but not statistically significant relationships between stock market returns and conditional variance in most of the emerging stock markets under investigation.  

The main contribution of this study is to present more reliable evidence on their relationship between stock returns and volatility, and asymmetry effect in 

emerging stock markets. 

 

DATA AND METHODOLOGY 
According to the Goldman Sachs report (2003) Brazil, Russia, China and India (BRIC) are the most emerging markets over the world. Goldman Sachs argues that 

the economic potential of Brazil, Russia, India, and China is such that they could become among the four most dominant economies by the year 2050. In its 

revised report in 2005 Goldman reported the Mexico is also a potential country which can join BRIC on the economic growth ground. So these five most 

emerging markets have been taken as sample for the study.  

SENSEX has been taken as a proxy to its market. Actually, SENSEX is a representative index of Indian stock market, which comprises thirty most liquid individual 

stocks at Bombay Stock Exchange Ltd. (BSE). It is also considered as an indicator of the performance of whole economy. RTSI has been used as a proxy of the 

Russian Trading System Stock exchange for Russia. Shanghai Stock Exchange (SSE) for China, Brazil BOVESPA Index for Brazil, IPC of Mexican Stock Exchange 

(BMV:BOLSA) for Mexico .Accordingly, the daily closing prices of all indices were collected from moneycontrol.com for the period January 1999 to May 2010.  

Daily stock prices have been converted to daily returns. The present study uses the logarithmic difference of prices of two successive periods for the calculation 

of rate of return. Time series data are often assumed to be non-stationary. It is thus necessary to perform a pre-test to ensure that a stationary relationship 

existed among the variables. This would avoid problems of spurious regressions. To test for the presence of unit roots, the standard Augmented Dickey-Fuller 

(ADF) and Philips-Perron (PP) tests are employed in the study. Econometrics analysis package EView has been used to test the return and volatility data for 

various statistical properties and to estimate GARCH/GARCH-M/EGARCH/models. 

 

MODEL SPECIFICATION 
This study is based on four model specification-Standard GARCH model, GARCH-M model  and EGARCH model. One of the primary restrictions of GARCH models 

is that they enforce a symmetric response of volatility to positive and negative shocks. This arises since the conditional variance in GARCH model is function of 

the magnitudes of the lagged residuals and not their signs (in other words, by squaring the lagged error in GARCH, the sign is lost). However, it has been argued 

that a negative shock to financial time series is likely to cause volatility to rise by more than a positive shock of the same magnitude. In the case of equity 

returns, such asymmetries are typically attributed to asymmetric effects, whereby a fall in the value of a firm's stock causes the firm's debt to equity ratio, to 

rise. This leads shareholders, who bear the residual risk of the firm, to perceive their future cash flow stream as being relatively more risky (Brooks, 2002). To 

model this phenomenon in this study we applied the model that allow for asymmetric shocks to volatility, the Exponential GARCH (EGARCH) model proposed by 

Nelson (1991). 

 

GARCH MODEL 
The basic and most widespread model GARCH (1, 1) was used in this study. The GARCH (1, 1) model is based on the assumption that forecasts of time varying 

variance depend on the lagged variance of the asset. An unexpected increase or decrease in returns at time t will generate an increase in the expected variability 

in the next period. The specification of the GARCH (1,1) model: 

Rt = c+ ρRt-1+ εt               ……………..1(a) 

εt / εt-1 ~N(0, )               ……………..1(b) 

= ω + α  +β                                                                                   ……………..1(c) 

Rt  is the stock market return and εt stand for a Gaussian innovation with zero mean. 

 is known as conditional variance since it is a one period ahead estimate for the variance calculated based on any past information thought relevant. α is 

the information about volatility during the previous period and β  is shows the fitted variance from the model during the previous period. 

 

GARCH-M MODEL 
GARCH in mean or GARCH-M Model was originally proposed by Engle, Lilien and Robins (1987). In this model conditional mean is specified as a linear function of 

conditional variance. This study uses the following GARCH-M (1, 1) Model: 

Rt = c+ ρRt-1+ γ  +εt      ……………..2(a) 

εt / εt-1 ~N(0, )            ……………..2(b) 

= ω + α  +β                                                                                 ……………..2(c) 

Rt  is the stock market return and εt stand for a Gaussian innovation with zero mean. Among the parameters to be estimated, the most relevant one for this study 

is the parameter γ because both the sign and significance of this parameter directly shed light on the nature of relationship between stock market return and 

volatility. More precisely a significant positive estimate of γ implies that investors who trade stocks are compensated with higher returns for bearing higher level 

of risk. A significant negative estimates indicates that investors are penalized for bearing higher level of risk. 

 is known as conditional variance since it is a one period ahead estimate for the variance calculated based on any past information thought relevant. α is 

the information about volatility during the previous period and β  is shows the fitted variance from the model during the previous period. 

 

EGARCH MODEL 

This model was proposed by Nelson (1991). EGARCH Model is based on log transformation of conditional variance  then even if the parameters are 

negative,  will be positive.. Thus there is no need to artificially impose non negativity constraints on model parameters. Therefore this Exponential GARCH 

Model is most popular among the asymmetric GARCH Models.  
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Where ht=log . Note that when εt-i is positive or there is “good news” , the total effect of  εt-i is (1+ γi) | εt - i | ; in contrast, when εt-i is negative or there is “bad 

news”,  the total effect of  εt-i is  

(1- γi) | εt-i |. Bad news can have a large impact on volatility and the value of γi would be expressed to negative. 

This study uses the following EGARCH (1, 1) model: 

Rt       =    c   +    ρRt-1    +    εt                                                                                                                ……………..4(a) 

 
       ……………..3(a) 

To accept the Null Hypothesis of no asymmetric effect in EGARCH model, the γ coefficient must not be negative otherwise alternative hypothesis will be 

accepted. In other words, if the γ coefficient is negative there is evidence of asymmetric effects in the series. 

    

EMPIRICAL FINDINGS 
First of all comparative analysis of different markets have been done on the basis of various descriptive statistics measures and the results of the same are given 

in Table 1.  

 

TABLE 1: DESCRIPTIVE STATISTICS OF THE RETURN SERIES OF VARIOUS STOCK MARKETS’ RETURN FOR THE PERIOD JANUARY 1999 TO MAY 2010 

 Statistics BRAZIL MEXICO RUSSIA INDIA CHINA 

 Mean 0.001 0.001 0.001 0.001 0.000 

 Median 0.001 0.001 0.002 0.001 0.000 

 Std. Dev. 0.021 0.016 0.026 0.018 0.017 

 Kurtosis 17.847 6.522 10.246 8.497 7.341 

 Skewness 0.800 0.128 -0.316 -0.106 -0.098 

ARCH-LM Statistics 63.906(0.000) 38.3825(0.000) 111.432(0.000) 107.697(0.000) 48.945(0.000) 

K-S Statistics 2.541(0.000) 3.308(0.000) 3.308(0.000) 4.076(0.000) 4.383(0.000) 

 Minimum -0.121 -0.083 -0.212 -0.118 -0.093 

 Maximum 0.288 0.104 0.202 0.160 0.094 

Table1 shows that over the sample period January 1999 to May 2010 highest daily mean return was given by Russian stock market with highest standard 

deviation which conform the thumb rule of higher risk and higher return. Out of all six markets, second rank has been achieved by Brazil with an average daily 

return of .08 per cent and standard deviation of the return series is 2.11 per cent. Mexico stock market gained the third highest return followed by India and 

China respectively. But in case of risk India stock market attained third position with a standard deviation of 1.78 per cent followed by the China and Mexico. In 

each country null hypothesis is of homoskedasticity but by looking at the p value given in above table it can be interpreted that null hypothesis is rejected at 5% 

significance level. It suggests that there is heteroskedasticity in stock returns. 

The time series have self-explaining power. So sometime these normal statistical tests produce misleading results, in order to remove this ambiguity 

econometric tools have been used. For an econometric model it is a pre-condition that the series must be stationary and to check whether these time series are 

stationary or not Augmented Dickey Fuller (ADF) and Phillip Perron test have been applied. Results of the same have been produced in Table 2. Table shows that 

all series are stationary at 5 per cent level of significance. Null hypothesizes for both of the tests that the series have a unit root are rejected as the test statistics 

in all case are higher the critical values given in table.   

 

TABLE 2: RESULTS OF AUGMENTED DICKEY FULLER (ADF) TEST AND PHILLIP PERRRON (PP) TEST 

  Augmented Dickey Fuller Test(ADF) Phillip Perron Test (PP) 

Country With Intercept With Trend & Intercept With Intercept With Trend & Intercept 

Brazil -38.12856* -38.12531* -52.00967* -52.00436* 

Russia -34.95468* -34.99189* -47.52974* -47.56467* 

India -37.69513* -37.68983* -49.39980* -49.39202* 

China -37.11691* -37.10996* -51.38015* -51.37072* 

Mexico -38.10030* -38.09711* -47.97436* -47.96885* 

Critical Values 

1 % level of Significance -3.432483 -3.961305 -3.432479 -3.961299 

5 % level of Significance -2.862367 -3.411402 -2.862366 -3.411402 

10 % level of Significance -2.567255 -3.127552 -2.567254 -3.127552 

Note: * Rejection of null hypothesis at 5 per cent level of significance. 

 

BRAZIL 
Table 3 presents the results of standard GARCH model and GARCH-M model. GARCH-M model shows that coefficient of variance in return equation is positive 

and significant .This result is consistent with ICAPM theory means as risk increase, return also increase.                                                      

The log likelihood value of both models shows that after including the variance term in return equation there is no significant improvement in model 

specification. In variance equation the coefficient of lagged squared residual and lagged conditional variance is positive and highly significant. Sum of both 

coefficients is close to unity which indicates that shock to conditional variance will be highly persistent. Impact of previous volatility on current volatility is more 

in comparison to impact of recent information on current volatility. 
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TABLE 3: RESULTS OF GARCH AND GARCH-M MODELS IN BRAZIL 

PARAMETERS GARCH GARCH – M 

Coefficient Z – Value p – value Coefficient Z – Value p – value 

Return Equation 

Intercept ( c ) 0.0012 3.4016 0.0007 -0.0003 -0.0439 0.9650 

AR ( 1 ) 0.0151 0.7615 0.4463 0.0123 0.5767 0.5641 

Volatility        -            -              - 3.9371 2.6466 0.0081 

Variance Equation 

Intercept (ω) 0.0001 5.8554 0.0000 0.0001 5.9587 0.0000 

Α 0.0731 8.8609 0.0000 0.0953 12.1912 0.0000 

Β 0.8961 81.7093 0.0000 0.8672 74.4304 0.0000 

Diagnostic Statistics 

log likelihood 7212.1510 7204.4750 

Durbin waston statistic 1.9880 1.9862 

Schwarz criterion -5.1045 -5.0963 

Akaike Information criterion -5.1151 -5.1089 

Table 4 shows the results of EGARCH model which presents that coefficient of asymmetry (-0.087930) is negative and highly significant which prove the strong 

presence of asymmetry in volatility, i.e., tendency for volatility to rise more following a large price fall than following a price rise of the same magnitude. 

 

TABLE 4: RESULTS OF EGARCH MODEL IN BRAZIL 

PARAMETERS EGARCH 

Coefficient Z - Value p - value 

Return Equation 

Intercept ( c ) 0.0006 1.8305 0.0672 

AR ( 1 ) 0.0308 1.5071 0.1318 

Variance Equation 

Intercept (ω) -0.3658 -8.4014 0.0000 

Α 0.1321 9.3109 0.0000 

Β 0.9672 207.8423 0.0000 

Asymmetry (γ) -0.0879 -9.3302 0.0000 

Diagnostic Statistics 

log likelihood 7244.9960 

Durbin waston statistic 2.0191 

Schwarz criterion -5.1250 

Akaike Information criterion -5.1377 

RUSSIA 
Table 5 presents the results of GARCH model and GARCH-M model which shows that coefficient of variance in return equation is positive but insignificant which 

is consistent with ICAPM theory log likelihood of both model shows that after including variance term in return equation makes no improvement in model 

specification. 

Coefficient of lagged squared residual and lagged conditional variance is positive and significant in case of both the model. Impact of lagged conditional variance 

on volatility is higher than impact of lagged squared residual. 

 

TABLE 5: RESULTS OF GARCH AND GARCH-M MODELS IN RUSSIA 

PARAMETERS GARCH GARCH – M 

Coefficient Z – Value p - value Coefficient Z – Value p - value 

Return Equation 

Intercept ( c ) 0.0019 5.0807 0.0000 0.0019 3.6683 0.0002 

AR ( 1 ) 0.0975 4.8207 0.0000 0.0978 4.8094 0.0000 

Volatility        -            -              - 0.1763 0.1643 0.8695 

Variance Equation 

Intercept (ω) 0.0001 8.0565 0.0000 0.0001 7.9942 0.0000 

Α 0.1249 12.5593 0.0000 0.1253 12.5073 0.0000 

Β 0.8598 81.4847 0.0000 0.8596 80.8548 0.0000 

Diagnostic Statistics 

log likelihood 6922.0010 6921.5080 

Durbin waston statistic 1.9692 1.9686 

Schwarz criterion -4.8606 -4.8575 

Akaike Information criterion -4.8711 -4.8701 

Table 6 presents results of EGARCH model where coefficient of asymmetry is negative (-0.044375) and highly significant. It means asymmetry effect present in 

volatility of Russian stock market, i.e. tendency for volatility to rise more following a price fall than following a price rise of the same magnitude. 
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TABLE 6: RESULTS OF EGARCH MODEL IN RUSSIA 

PARAMETERS EGARCH 

Coefficient Z – Value p - value 

Return Equation 

Intercept ( c ) 0.0016 4.4191 0.0000 

AR ( 1 ) 0.0985 5.1710 0.0000 

Variance Equation 

Intercept (ω) -0.4289 -11.8162 0.0000 

Α 0.2372 14.9591 0.0000 

Β 0.9676 274.4145 0.0000 

Asymmetry (γ) -0.0444 -5.2320 0.0000 

Diagnostic Statistics 

log likelihood 6913.7760 

Durbin waston statistic 1.9721 

Schwarz criterion -4.8521 

Akaike Information criterion -4.864631 

INDIA 
Table 7 presents the results of GARCH and GARCH-M model. The coefficient of variance in return equation is negative and statistically insignificant for sensex 

index. This result is inconsistent with ICAPM theory .in other words, the market does not seems to price time varying volatility. The log likelihood value of 

GARCH-M model in comparison to GARCH model is not significant. Therefore including variance term in return equation does not make any improvement in 

model specification. 

In both model coefficient of both lagged squared residual and lagged conditional variance term in variance equation are highly statistically significant. Also the 

sum of coefficient of lagged squared residual and lagged conditional variance is very close to unity. This implies that shock to the conditional variance will be 

highly persistent. 

TABLE 7: RESULTS OF GARCH AND GARCH-M MODELS IN INDIA 

PARAMETERS GARCH GARCH – M 

Coefficient Z – Value p – value Coefficient Z – Value p – value 

Return Equation 

Intercept ( c ) 0.0143 5.7342 0.0000 0.0014 3.9674 0.0001 

AR ( 1 ) 0.0789 3.9060 0.0001 0.0791 3.8967 0.0001 

Volatility        -            -              - -0.0581 -0.0353 0.9719 

Variance Equation 

Intercept (ω) 0.0001 7.5898 0.0000 0.0001 7.5875 0.0000 

Α 0.1324 14.3627 0.0000 0.1323 14.3370 0.0000 

Β 0.8500 93.1404 0.0000 0.8501 93.0647 0.0000 

Diagnostic Statistics 

log likelihood 7766.8950 7766.9020 

Durbin waston statistic 2.0044 2.0050 

Schwarz criterion -5.4983 -5.4954 

Akaike Information criterion -5.5088 -5.5081 

Table 8 presents the results of EGARCH model which shows that the coefficient of asymmetry is (-0.109289) negative and highly significant. The results indicates 

a strong presence of the asymmetry effect in volatility i.e., volatility increase disproportionately with negative shock in stock return.  

 

TABLE 8: RESULTS OF EGARCH MODEL IN INDIA 

PARAMETERS EGARCH 

Coefficient Z – Value p – value 

Return Equation 

Intercept ( c ) 0.0007 2.7641 0.0057 

AR ( 1 ) 0.9723 0.0201 0.0000 

Variance Equation 

Intercept (ω) -0.5616 -12.8031 0.0000 

Α 0.2484 16.1216 0.0000 

Β 0.9556 215.1066 0.0000 

Asymmetry (γ) -0.1093 -10.9850 0.0000 

Diagnostic Statistics 

log likelihood 7796.1840 

Durbin waston statistic 2.043183 

Schwarz criterion -5.516219 

Akaike Information criterion -5.528874 

CHINA 
Table 9 shows the results of GARCH and GARCH-M model presents that coefficient of variance in return equation is positive which is consistent with ICAPM 

theory means market price the time varying volatility. The log likelihood value of GARCH-M model in comparison to standard GARCH model is not significant. 

Therefore including variance term in return equation does not make any improvement in model specification. 

In both model coefficient of lagged squared residual and lagged conditional variance is positive and highly significant and sum of both the coefficient is close to 

unity means shock to conditional variance will be persistent and impact of GARCH term on volatility is more than impact of ARCH term. 
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TABLE 9:  RESULTS OF GARCH AND GARCH-M MODELS IN CHINA 

PARAMETERS GARCH GARCH – M 

Coefficient Z – Value p - value Coefficient Z – Value p – value 

Return Equation 

Intercept ( c ) 0.0003 1.3272 0.8440 -0.0007 -0.1862 0.8523 

AR ( 1 ) 0.0132 0.7008 0.4835 0.0134 0.7029 0.4821 

Volatility        -            -              - 2.1834 1.2829 10.1995 

Variance Equation 

Intercept (ω) 0.0000 7.0562 0.0000 0.0000 6.7599 0.0000 

Α 0.0668 8.3594 0.0000 0.0672 17.4172 0.0000 

Β 0.9255 292.1904 0.0000 0.9252 264.5065 0.0000 

Diagnostic Statistics 

log likelihood 7469.3440 7465.8410 

Durbin waston statistic 2.0124 2.0087 

Schwarz criterion -5.5615 -5.5559 

Akaike Information criterion -5.5725 -5.5691 

A table 10 shows result of EGARCH model which presents that coefficient of asymmetry is negative and highly significant. It proves that asymmetry presents in 

volatility means if there is negative news then volatility will be high in comparison to volatility rise as a result of positive news. 

 

TABLE 10: RESULTS OF EGARCH MODEL IN CHINA 

PARAMETERS EGARCH 

Coefficient Z - Value p – value 

Return Equation 

Intercept ( c ) 0.0004 1.6177 0.1057 

AR ( 1 ) 0.0097 0.5421 0.5877 

Variance Equation 

Intercept (ω) -0.1884 -14.2962 0.0000 

Α 0.1243 22.9289 0.0000 

Β 0.9882 619.5284 0.0000 

Asymmetry (γ) -0.0257 -5.7102 0.0000 

Diagnostic Statistics 

log likelihood 7477.0330 

Durbin waston statistic 2.0052 

Schwarz criterion -5.5643 

Akaike Information criterion -5.577479 

MEXICO 
Table 11 shows the results of standard GARCH model and GARCH-M model. The coefficient of volatility in return equation is positive and insignificant means as 

risk increase return also increase. The log likelihood value shows that after including variance term in return equation there is no significant improvement in the 

GARCH-M model in comparison to standard GARCH model. The coefficient of lagged squared residuals and lagged conditional variance is positive and highly 

significant and sum of both the coefficient is close to unity which shows that shock to conditional variance will persist in future volatility. 

 

TABLE 11: RESULTS OF GARCH AND GARCH-M MODELS IN MEXICO 

PARAMETERS GARCH GARCH – M 

Coefficient Z – Value p - value Coefficient Z – Value p – value 

Return Equation 

Intercept ( c ) 0.0120 4.5502 0.0000 0.0008 1.9262 0.0541 

AR ( 1 ) 0.0904 4.4838 0.0000 0.0909 4.4588 0.0000 

Volatility        -            -              - 2.8992 1.4985 0.1340 

Variance Equation 

Intercept (ω) 0.0000 5.6294 0.0000 0.0000 5.6164 0.0000 

Α 0.0739 10.3138 0.0000 0.0770 10.4422 0.0000 

Β 0.9148 126.8353 0.0000 0.9115 123.1356 0.0000 

Diagnostic Statistics 

log likelihood 8188.7050 8187.6520 

Durbin waston statistic 1.9504 1.9482 

Schwarz criterion -5.7145 -5.7109 

Akaike Information criterion -5.7249 -5.7234 

Table 12 indicates result of EGARCH model. The coefficient of asymmetry is negative (-0.102642) and highly significant. It proves that asymmetry effect present 

in volatility of Mexico stock market. 
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TABLE 12: RESULTS OF EGARCH MODEL IN MEXICO 

PARAMETERS EGARCH 

Coefficient Z – Value p – value 

Return Equation 

Intercept ( c ) 0.0007 2.8261 0.0047 

AR ( 1 ) 0.0990 5.0532 0.0000 

Variance Equation 

Intercept (ω) -0.2988 -9.5097 0.0000 

Α 0.1442 9.0446 0.0000 

Β 0.9782 341.2436 0.0000 

Asymmetry (γ) -0.1026 -11.2057 0.0000 

Diagnostic Statistics 

log likelihood 8235.7140 

Durbin waston statistic 1.9679 

Schwarz criterion -5.7446 

Akaike Information criterion -5.757058 

CONCLUSION 
This study investigated and modeled the stock market volatility in five developing stock markets using GARCH class of models; it is found that the sum of the 

GARCH coefficient is close to one in almost all the cases. That implies persistent of the conditional variance in all selected developing countries. The study shows 

positive relationship between expected stock return and conditional volatility prevails in Mexico, Russia and china, while such a relationship is insignificant in all 

the above said countries. This finding of the study is consistent with the literature using GARCH-M model (e.g., French et al, 1987; Choudhary 1996; De Santis, 

1997; Lee et al., 2001; Jaeun shin, 2005). Where the existence of week relationship between risk and return is documented. In Brazil it is found that relationship 

is positive and highly significant which support the literature (Hui Guo and Christopher J.Neely, 2006). India is the only country in selected countries where the 

relationship between risk and return is negative but this relationship is insignificant which support the literature (Christos Floros, 2008). Hence it is possible that 

investor in Brazil, Mexico, Russia and China are compensated for bearing relevant local market risk while investors in India are often penalized by bearing 

irrelevant local market risk.  EGARCH model used in this study shows that a strong asymmetric reaction of conditional volatility in response to the positive and 

negative innovation in conditional returns in all the selected developing countries. This finding is consistent with the literature (Hojatallah Goudarzi, 2011) 
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