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ABSTRACT 

This paper investigates the equity risk premium puzzle in the stock markets of Indonesia and 

Sri Lanka with the purpose of identifying the relationship between the volatility of excess 

returns and equity risk premium. Asymmetric impact of negative shocks on the equity risk 

premium is also examined using Threshold and Exponential GARCH-M models. We analyse 

the excess returns data of Indonesian and Sri Lankan stock markets from 2004 to 2013 in this 

study and we find that the impact of the conditional volatility of excess returns on risk 

premium is not significant in both countries.  Instead, we find an impact from negative return 

shocks on the equity risk premium only in Sri Lanka. Therefore, we conclude that investors 

are not rewarded for the conditional volatility of excess returns in these two markets while Sri 

Lankan investors are compensated for the risk due to negative shocks.  
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1. INTRODUCTION 

Stock market volatility has become a focal point of many research studies since “volatility 

itself is a puzzle” as mentioned by Wang and Ma (2013). Estimating volatility and analysing 

its relationship with equity risk premium (ERP) have become research areas in Finance. 

Capital Asset Pricing Models (CAPM) in Sharpe (1964), Lintner (1965) and Black (1976) 

suggest a positive liner relationship between the risk or the volatility  and expected returns of 

securities.  

ERP has attracted the attention in asset pricing literature over a long period of time since 

its significance in determining the expected return of investments. Mehra and Prescott (1985) 

provide evidence for the ERP by introducing the ERP puzzle. They have proved that the 

historical ERP is an order of magnitude greater than that can be rationalized using the USA 

data gathered for the period from 1889 to 1978. However, studies carried out using relatively 

recent data of the USA market find contradictory results to the above-mentioned ERP puzzle 

(Turner, Startz, and Nelson 1989; Glosten, Jagannathan, and Runkle 1993; and Nelson 1991; 

Kim, Morley, and Nelson 2004; Bekaert and Wu 2000). In contrast, a negative relationship or 

insignificant relationship between expected return and volatility has been evident.  

ERP puzzle becomes further complicated since recent ERP does not compensate 

adequately for the risk due to the volatility of excess returns. Moreover, it is difficult to 

rationalize higher equity premiums in developed markets where the volatility is less than that 

of the emerging and frontier markets (Michelfelder and Pandya 2005). Damodaran (2003) 

points out that investors who invest in emerging markets require an additional risk premium 

called Country Risk Premium (CPR) because of higher volatility of those markets.  
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Volatility of the emerging and frontier markets is further deepened by the leverage 

effect or negative shocks. Black (1976) finds that there is a leverage impact on the equity 

return series of the USA market, suggesting that a negative return would create more 

volatility than a positive return with the same magnitude, i.e., a negative information surprise 

may have a different impact than a positive information surprise. This has been explained by 

Glosten, Jagannathan, and Runkle (1993); Zakoian and Rabemananjara (1993) by introducing 

the GJR-GARCH and TGARCH models respectively. Studies carried out in India, 

Bangladesh, Sri Lanka and China using EGARCH and TGARCH models have revealed that 

there is a leverage effect on volatility (Banumathy and Azhagaiah 2015; Basher, Hassan, and 

Islam 2007; Jegajeevan 2010; Chen 2015).  

Backus and Gregory (1993)  document that the relationship between ERP and  

conditional volatility could be postive, negative or zero. A Sri Lankan study conducted by 

Kumara, Upananda, and Rajib (2014) also reveals an insignifiant relationship between 

volatility and ERP. 

1.1.Objectives of the Study 

The evidences produced above suggest that the relationship between equity premium and 

volatility has not been consistent over the time even in the same market as well as across 

different markets. Also, the relationship is not similar for positive and negative information 

shocks. Therefore, this study investigates the relationship between ERP and volatility of 

excess returns in stock markets of Indonesia (emerging) and Sri Lanka (frontier). This study 

also examines the impact of negative shocks on the ERP. Accordingly, the specific objectives 

of the study are;   

1. to test whether there is a relationship between volatility of excess returns and the 

ERP in Indonesia and Sri Lanka and  
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2. to analyse whether the impact of volatility on ERP is affected by the negative 

shocks differently.  

 

 

We use GARCH-M models to analyse daily Sri Lankan and Indonesian stock market 

data. We find there is no significant positive relationship between volatility (measured by 

conditional volatility) and the ERP in both markets which is not consistent with the rational 

asset pricing models, but consistent with Kumara, Upananda, and Rajib (2014). When the 

negative shocks of the markets are considered we find mixed relationships between risk and 

equity premium. 

Although there are many studies which focus on volatility of the stock returns there is a 

dearth of research which tries to focus on the risk premiums in emerging markets. 

Furthermore, we introduce negative innovations to the mean equation to test whether the 

downside risk is compensated in the emerging markets. Thus, this study is novel and 

important in examining the volatility and the risk premium of emerging markets and frontier 

markets to understand contrasting features in those two markets which leads better decision 

making of investors. Overall this study opens a new line of research to investigate the 

volatility and risk premium of emerging markets vs. frontier markets.  

The remainder of the paper proceeds as follows. Section Two describes the model that 

is used to analyse the relationship between risk and risk premium in Indonesian and Sri 

Lankan markets. Section Three discusses our empirical results and Section Four concludes.  

2. DATA AND METHODOLOGY 

2.1.Sample and Data 
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We collect data including ten years of daily Sri Lankan and Indonesian stock returns from 

2004 to 2013. The daily data employed in this study is drawn from the weighted equity 

market indices of two markets: namely, All Share Price Index of Sri Lanka and Indonesian 

Stock Index (Jakarta Composite Index). Sri Lanka Stock Exchange had 289 listed companies 

with a market capitalization of 20 billion US dollars at the end of 2013 and Indonesia Stock 

Exchange had 489 listed companies as of the first quarter 2014 with a combined market 

capitalization of around 360 billion US dollars. Daily risk-free rates are calculated converting 

the twelve months annual treasury bill rates to daily rates. Those daily treasury bill rates are 

deducted from the daily stock index returns in order to arrive at the daily excess returns from 

2004 to 2013. The Sri Lankan stock market is selected as the frontier market, particularly due 

to the recent developments taking place to uplift the market conditions. Then, for the purpose 

of fare comparison, there should be a country from emerging markets.  

According to the road map of Central Bank of Sri Lanka, country’s per capita GDP will 

reach $4000. At present, there are several countries that are closer to the per capita $4,000. 

Indonesia is one of such countries which indicates capital market contribution to GDP as 50% 

approximately. Sri Lanka also targets a 50% contribution when the per capita income reaches 

$4000 according to the Colombo Stock Exchange (CSE) roadmap 2013. Thus, Indonesia is 

desirable to be compared with Sri Lanka for the purpose of this study. Moreover, Indonesia is 

an emerging market according to the Bloomberg ranking. It is also within the top five 

emerging markets of Asia Pacific region.  

2.2. Research Model 

We mainly use GARCH-in-mean (GARCH-M) of Engle, Lilien and Robins (1987) 

which incorporates conditional volatility into the mean equation as illustrated in (1). This 

approach is widely used (see, e.g., Chan, Karolyi, and Stulz [1992]; Baillie and DeGennaro, 
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[1990]; Bekaert and Wu [2000] among others) to analyse the time variant risk premium and 

the behaviour of return volatility in stock markets.   

R
it 

=β
0
 + β

1
R

it-n
+δ

1
Ƞ

it 
                                                      (1)  

Here, R
it
 is the daily risk premium1 and Ƞit is the conditional standard deviation of 

R
it
for ith market at time t. R

it-n 
is the nth lag term of the Rit. Also,     is the random shock at 

time t corresponding to the ith market. Furthermore, we incorporate the impact of past 

negative shocks on the risk premium in our mean equation to investigate the asymmetric 

effect of negative shocks on the risk premium as in equation (2) and (3).  

R
it
= 𝛽    𝛽 𝑅     𝛿 𝑗  |𝑅    |             (2) 

R
it
= 𝛽    𝛽 𝑅     𝛿 𝑗  𝜂

  
           (3) 

Here, jit=1 if 𝑅    < 0, and 0 otherwise. Since the risk is represented by the market 

conditional volatility, η
  

and treated as an independent variable in equations (1), the 

underlying coefficient, δ  acts as the risk aversion parameter. The mean equation in (2) 

directly captures the impact of negative shocks on the risk premium by δ . Moreover, δ  in 

equation (3) indicates how the impact of the conditional volatility on the risk premium is 

affected when a negative shock is present.  

We model the underlying conditional variance of the risk premium using Threshold-

GARCH model (TGARCH) proposed by Zakoian (1994) in equation (4) and EGARCH 

model proposed by Nelson (1991) in equation (5) in order to select the most appropriate 

                                                            
1Risk premium of the ith market at time t (Rit) is calculated using 𝑅   [

[              ]

        
]         where,      is 

the stockprice index at time t for the ith market    is the daily adjusted annual Treasury bill rate as a proxy for the 
risk free rate.  
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specification in the presence of the asymmetric behaviour of conditional volatility due to 

negative shocks.  

   
   = α0 + α1     

  + ø1      
 +γ      It-1                          (4) 

      
  = ω0 + ω1    𝜂    

  +    
     

√     
 + ω2 [

|     |

√     
 √

  

 
]              (5) 

Here, It-1 = 1 if     < 0 and  It-1 = 0 otherwise.  

 

2.3. Research Hypotheses   

In line with the objectives in this study, we test a series of hypotheses as follows. First, we 

examine the impact of the conditional volatility on the ERP using the model in equation (1). 

Thus, the risk aversion parameter, δ1 is tested as in hypothesis (1).  

H10: δ1  0 vs. H11: δ1           (1) 

Here, under the alternative hypothesis, H11 an investor is expected to be compensated 

for the risk arises due to the conditional volatility.   

Hypothesis (2) tests whether the risk premium is affected by negative shocks occurred 

in the previous time period while hypothesis (3) tests the impact from the conditional 

volatility on the risk premium when a negative shock is present. 

H20: 𝛿  0 vs. H21: 𝛿           (2) 

H30: 𝛿  0 vs. H31: 𝛿           (3) 

In H21, it is expected that an investor is compensated due to a negative shock that 

happened in the previous time period while H31expects a high compensation against the 

volatility risk when a negative shock is present.    
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 Indonesia Sri Lanka 
 Mean 0.07% 0.05% 
 Median 0.14% 0.02% 
 Maximum 7.90% 7.55% 
 Minimum -10.41% -10.56% 
 Std. Dev. 1.49% 1.13% 
 Skewedness -0.50 -0.54 
 Kurtosis 8.90 14.50 
 Observations 2409 2409 
 Jarque-Bera 3596 *** 13380*** 
ADF test statistic -43.985*** -40.195*** 
ARCH LM test F-stat 86.008*** 14.065*** 

 

 

 

3. RESULTS AND DISCUSSION 

Table 1 illustrates descriptive statistics of calculated risk premiums for Indonesian and Sri 

Lankan markets. Results corresponding to Jarque-Bera test for normality are also presented in 

Table 1.  

Table 1: Descriptive Statistics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: *** significant at 1% level 

 

The average daily risk premiums are positive in both Sri Lanka (0.046%) and 

Indonesia (0.066%). Indonesian risk premium indicates relatively greater unconditional 

volatility than the Sri Lankan stock market according to the standard deviations. Both 

markets indicate negative skewedness and leptokurtosis during the sample period indicating 

deviations from the normal distribution. Jarque-Bera test also justifies the non-normality in 

risk premiums. The large kurtosis coefficients indicate leptokurtic risk premiums in both 

markets. Each risk premium series indicates stationarity according to the ADF test results in 

Table 1. Moreover, ARCH LM test indicates significant presence of Heteroscedasticity in 

both risk premium series and thus, time varying conditional volatility exists. 
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 Table 2 illustrates results of the basic model in equation (1) with GARCH (1,1) 

variance specification which corresponds to a GARCH (1,1)-M model. 

 

Table 2: Results for GARCH (1,1)-M Model 

Model: GARCH (1,1)-M 

R
it
=               δ η   

   
  = α

0
 + α

1
     
 + ø

1 
     
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note: *** Significant at 1% level, ** Significant at 5% level 
a One-tail p-value is computed 
 

According to the results in Table 2, the null hypothesis (1) which implies that “There 

is no positive relationship between risk premium and the volatility” is tested. Insignificant 

𝛿 in both countries does not justify the compensation for investors due to the market 

volatility either in Indonesia or Sri Lanka. However, the autoregressive coefficient in 

equation (1) and GARCH (1,1) coefficients in equation (4) are significant for both countries. 

Moreover, Durbin Watson test statistics are close to two (1.90, 2.04) and Q statistics are 

insignificant for the models suggesting that serial correlations are absent2. 

The seminal paper of Black (1976) discusses the leverage impact on stock markets 

has an asymmetric effect on volatility. He explains that a negative shock would create more 

                                                            
2 These results are not reported here to conserve the space but available upon request. 
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volatility than a postivie shock. The second objective of this study focuses on this 

phenomenon. If the volatility increases due to the negative shocks, investors need additional 

return for such excess volatility. Therefore, it is interesting to examine the impact from 

negative shocks on the excess returns.  

Table 3 illustrates corresponding results using GARCH (1, 1) variance model. It 

should be noted that, only the coefficient estimate of the asymmetric effect is presented in 

Table 3 as GARCH (1,1) coefficients are already significant as illustrated in Table 2.   

Table 3: Asymmetric of negative shocks on volatility and Risk Premium 

Model: 
Rit =𝛽   𝛽 𝑅     𝛿 𝜂   

EGARCH- (1, 1) Variance Equation  

      
  = ω0 + ω1   𝜂    

  +  
     

√     
 + ω2 [

|     |

√     
 √

  

 
] 

TGARCH (1, 1) Variance Equation  
   
   = α0 + α1     

  + ø1      
 +γ       It-1  Where It-1 = 1   if      < 0and = 0 otherwise 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: *** Significant at 1% level, ** Significant at 5% level 
aOne-tail p-value is computed 

It is evident from Table 3 that both EGARCH-M and TGARCH-M models confirm 

the fact that a leverage effect exists in both markets suggesting that the negative shock to risk 
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premium is likely to cause the volatility to rise by more than that of a positive shock of the 

same magnitude in consistent with the explanation in Black (1976). However, both 

EGARCH-M and TGARCH-M do not provide significant results to support the positive 

relationship between volatility and the risk premium which is similar to the results in Table 2. 

Serial correlation is absent 3in these asymmetric models and better fit compared to GARCH-

M model. Next, we account asymmetric effects of the negative shocks on the risk premium 

(𝛿 ) and the impact of negative shocks on the relationship between volatility and the risk 

premium (𝛿 ) as in equation (2). We incorporate both TGARCH and EGARCH specifications 

to represent variance equations and corresponding results are illustrated in Table 4. It should 

be noted that, we do not present GARCH (1,1) coefficients in Table 4 as they are similarly 

significant to Table 2.    

Table 4 provides evidence for the absence of both asymmetric effects tested by 

hypotheses (2) and (3) for the Indonesian market. However, the Sri Lankan stock market 

exhibits a significant impact from the negative shocks that happened in the previous time 

period on the risk premium by rejecting the null hypothesis in (2). 

Table 4: Impact from Negative Shocks on Equity Risk Premium 

Model: R
it
= 𝛽    𝛽 𝑅     𝛿 𝑗  |𝑅    |     ; Rit

= 𝛽    𝛽 𝑅     𝛿 𝑗  𝜂
  
     

   
  = α

0
 + α

1
     
 + ø

1 
     
  Where    = 1   if 𝑅    < 0and    = 0 otherwise 

 
 
 
  
 

 
 
Note: ** Significant at 5% level 
a One-tail p-value is computed 

                                                            
3 Corresponding results are available upon request. 
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It is also evident that δ2 is positive (0.214) and significant in the Sri Lankan market 

indicating a positive impact from the negative shock on the following period’s risk premium. 

In contrast, δ3 becomes negative (-0.120) and significant in the Sri Lankan market indicating 

that the magnitude of the relationship between conditional volatility and the risk premium 

drops due to a negative shock during the previous time period. Consistent with our finding, 

negative significant risk premiums against market volatilities in Malaysia and Taiwan are 

also evident in Michelfelder and Pandya (2005). 

Moreover, there are some conflicting empirical findings. For example, French, Schwert, 

and Stambaugh (1987); Campbell and Hentschel (1992); Bollerslev, Engle, and Wooldrige 

(1988); Harvey (1989) and Veronesi (1999) find that the relationship between volatility and 

expected return is positive. Kim, Morley, and Nelson (2004) conclude that there is a 

significant positive relationship between stock market volatility and the equity premium. 

However, Turner, Startz, and Nelson (1989); Glosten, Jagannathan, and Runkle (1993), and 

Nelson (1991) find that the relationship is negative.  Bekaert and Wu (2000) also confirm the 

same negative relationship.  

Michelfelder and Pandya (2005) state that the evidence in Koutmos, Lee, and 

Theodossiou (1994) is mixed (negative, positive, significant, not significant for ten non-

emerging markets). Furthermore, risk premium estimations in their study do not provide any 

evidence of a consistent and significant risk premium for emerging or mature markets. This is 

consistent with the emerging markets results of Choudhry (1996) and the mature markets 

results of Koutmos, Lee, and Theodossiou (1994) as given by Michelfelder and Pandya 

(2005). We stress that irrespective of the market type as matured, emerging or frontier, the 

relationship between volatility and expected equity risk premium is not persuasive and 

conclusive.  As such, Indonesia and Sri Lanka do not provide evidences infavour of ERP 

puzzle of Mehra and Prescott (1985) and Capial Asset Pricing Model of Sharpe (1964).  



13 
 

We firmly believe that rational expectation is difficult to prove under these conditions. 

Evidences from Indonesia and Sri Lanka allow behavioral asset pricing theories since ERP is 

not a significant function of market volatility as explained by rational asset pricing theories.  

4. CONCLUSION 

This paper attempts 1) to test whether there is a positive impact from the conditional 

volatility of excess returns on the risk premium in Indonesia and Sri Lanka and 2) to analyse 

whether there is a different impact of volatility on risk premium when the negative shocks are 

present. Using daily returns of the Sri Lankan stock market and the Indonesian stock market 

from 2004 to 2013 we find that there is no relationship between the equity risk premium and 

conditional volatility in Indonesian and Sri Lankan stock markets. We employ both 

symmetric and asymmetric GARCH-M models to incorporate the asymmetric effect of 

negative shocks on the risk premium and conditional volatility. Although a direct relationship 

from the conditional volatility to the risk premium does not exists, the Sri Lankan stock 

market exhibits that a negative shock on the previous day tends to increase the premium on 

the following day. However, the same shock causes to reduce the strength of the relationship 

between conditional volatility and risk premium. The Indonesian market does not show such 

significant relationships. In contrast, leverage effects exist in both Indonesian and Sri Lankan 

markets which cause to increase market volatility due to negative shocks than positive 

shocks.  

The classical Equity Risk Premum puzzle of Mehra and Prescott (1985)says that larger 

ERP can not be explained by a rational theoritical framwork. However, the problem here is a 

negative or a zero relationship between ERP and the conditional volatility suggesting that risk 

premium is not sufficient to compensate for the market volatility. Furthermore, ERP is not an 

increasing function of volatility or risk as asset pricing theories explain. Therefore ERP 
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puzzle takes a new dimention in the selected markets as ERP is not sufficent to componsate 

for the market volatilty.  
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