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 INTRODUCTION  

In finance literatures, the 

contention is that investors are basically 

risk averse. Risk is an unattractive 

aspect to investors, other things equal, 

investors prefer less risk to more risk 

(Archer et al 1983, 7). This implies that 

investors expect compensation for 

bearing risk and without such 

compensation they will reject risky 

investment. (Ahn and Shrestha 2009, 

34). Various measures of risk are used in 

investment literatures. This uncertainty 

makes the actual return to differ from 

expected return. Other definitions of risk 

include the uncertainty of future 

outcomes, the probability of adverse 

outcomes (Reilly and Brown 2006, 202). 

Return variability is also called volatility 

(Reilly and Brown 2006, 285). 

The concept of high risk high 

return should be operationalized by letting 

the security return be partly determined by 

its risk (Brooks, 2014, 445). Damodoran 

(2020, 7) notes 4 such models as the Capital 

Asset Pricing Model (CAPM), Arbitrage 

Pricing theory or Model (APT or APM), 

Multifactor model, and Proxy model. In 

CAPM, the risk is measured with a beta 

then multiplied by equity risk premium 

produces total risk premium. These models 

are regression based that rely on the 

assumption that the variances are 

homoscedastic. Earlier, stock market 

volatility was assumed to be constant or 

homoscedastic but now, it is well accepted 

that stock market volatility varies over time 

(Ali 2019, 96). In financial data there is a 

tendency for volatility clustering 

(Bollerslev et al 1992, 8). 

Since financial time series exhibit 

non-constant variance(heteroskedasticity), 

Heteroskedasticity exists when the 

variance of error term depends on the size 
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of previous errors. To accomodate non 

constant variance for empirical study, 

Engle (1982,) introduced  Auto-

Regressive Conditional 

Heteroskedasticity (ARCH) model to 

deal with time varying variance. In 

ARCH. Bollerslev(1986) proposed a 

Generalised Auto-Regressive 

Conditional Heteroskedasticity or 

GARCH model. Then, Engle, Lilien, dan 

Robins (1987) introduced a model called  

GARCH-in-Mean or GARCH-M. 

Many studies on the relationship 

between return and its volatility as a 

proxy for risk have been conducted 

using GARCH-M model; however, the 

results are mixed. For example, Yakob 

and Delpachitra (2016) investigate risk-

return relationship taking stock indices 

in several countries (i,e, Australia, 

China, Hong Kong, India, Indonesia, 

Japan, Malaysia, Singapore, South 

Korea and Taiwan) as a sample. They 

find that only stock index in China and 

Malaysia show a positive risk and return 

relation. For Indonesia they found  a 

negative sign and insignificant. Nyber 

(2010) used monthly data from stock 

index of NYSE, AMEX and NASDAQ 

from 1960 to 2009. Nyber found a 

positive risk-return relation and the 

relation did not depend on the condition 

of economy. Dedi and Yavas (2016) 

examined risk-return relation in 

Germany, Britain, China, Russia, and 

Turkey. This study reveals that risk-

return trade off is observed  only in 

British stock market. Lahmiri (2013) 

investigates trade-off between risk and 

return using stock market data in Jordan, 

Saudi Arabia, Kuwait, and Morocco. His 

study shows that the trade-off of risk and 

return are observed at all the stock 
exchanges in these four countries. 

This study investigates whether a 

positive risk return relationship exists in 

Indonesia Stock market (IDX). As the 

analytical tool, this study uses GARCH-

in-Mean or GARCH-M model for period 

16 years (January 2004 to November 

2020). Specifically, this study will 

investigate  daily and weekly returns data 

of Indonesia Stock Market Index and 5 

individual actively traded stocks. GARCH 

(1,1) model is employed to examine  the 

time varying volatility series of returns. In 

order to examine the consistence of 

results, in addition with daily versus 

weekly data, this study compares the 

results from using AR(1) mean equation 

versus simple regression model in which 

the only regressor is the volatility of 

return. Since the results for aggregate 

represented by stock market index might 

be misleading due to individual stocks 

heterogeneity, this study adds 5 individual 

stocks to be studied. These stocks are 

INTP (Building Material), GGRM 

(Tobacco), UNVR (Household & Personal 

Products), BBRI (Financial Service) and 

ICBP (Packaged Foods). 

 

LITERATURE REVIEW 

The risk-return trade-off or 

relationship is an important part in 

investment  theory. Practitioners can 

make decision on the basis on the risk-

return relationship. The relation of risk 

and return can be   positive or negative. 

The followings are various Risk-return 

Tradeoff models that allow positive 

relation between  risk and return. 

Sharpe (1964) and Lintner 

(1965a,b) introduced this formal 

framework called CAPM to answer the 

question  how investment risk affects its 

expected return. The CAPM is a single 

variable (factor) model, that is, it added 

only one single risk premium to risk free 

rate . According to the CAPM, stock 

returns can be defined using the following 

equation: 

 
Where     is return on investment,  

is risk free rate,   is stock beta, and   is 

average return in the market. This formula 

implies that expected return on a security 
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is related to beta linearly (Ross et al 

2008, 308).  According to Ross et al 

(2008), the term   is presumably 

positive. In this model,   is called 

systematic risk, that is the sensitivity of 

asset return to the return on the market 

portfolio of risky assets  . This CAPM 

predicts a positive influence of 

systematic risk on expected return. In 

CAPM, risk premium varies in direct 

proportion to beta (Brealey et al 2006, 

189). 

Solnik and McLeavey (2004,153) 

extended the CAPM to International 

CAPM that adds foreign currency risk 

premium into the model. Hence the 

expected return on asset determined by 

market risk premium and various foreign 

currency risk premium. 

 

 

Here,  is domestic risk free rate,  

represents the world market risk 

premium,  are risk premium on foreign 

currencies 1 to k.  represent the 

sensitivities of asset   domestic currency 

return to the exchange rate on currencies 

1 to k. 

APT developed by Ross in the 

early 1970 and published in 1976 (Reilly 

and Brown, 1997, 223). While CAPM 

added only one risk premium, APT 

added more than one risk premium to the 

risk free rate. The APM model is also 

called multi-factor model and may be 

written mathematically as. 

 

 

Where    is the actual return on 

asset   during a specified time period,    is 

expected return if all the factors have zero 

change,   is reaction in asset i’s return to 

movements in a common risk factor k,   is 
a set of common factors that influence the 

return on all assets, and   is a random 

error.  

APT model starts by assuming that 

return depends on macroeconomic factors 

and noise. This can  be written as follows 

(Brealey et al 2006, 199) 

 

 

 In this formula, a is constant and b 

is factor sensitivity. Arbitrage Pricing 

Theory states that the risk premium is 

affected only by factors or macroeconomic 

risks not by unique risk, that is: 

  

 

 Risk Premiums for individual  

(unspecified) market risk factors = factor 

sensitivity*factor risk premium. Since 

many factors can be included in the right-

hand side of equation, the expected return 

can be more accurate than CAPM. 

Nevertheless APT model does not 

determine which factors are the appropriate 

factors (Ross et al 2008, 333   Reilly and 

Brown 1997 323, Brealey et al 2006, 199). 

Burmeister, Roll and Ross (1994) proposed 

five factors that include Confidence factor, 

Time horizon factor, Inflation factors, 

Business-cycle factors, and Market timing 

factors. Fama and French (1993) include 

company-specific attributes as factors that 

affect stock retun. These factors include 

market factors, size factors and book to 

market factor. 

 Composite or Melded models, In 

this model, more risk premium is added to 

the CAPM expected return. For instance, 

for valuing small company,the melded 

model adds small cap premium to the 

CAPM expected return. Here, 

  

 

 Rath (2014) called this model as 

expanded CAPM. 

Proxy or Empirical Models, 

According to Damodoran (2017 ), the 

proxies are firm characteristics such as 
market capitalization, price to book ratios 

or return momentum, etc. The proxy model 

for risk return relationship is as follows: 

 

The coefficients on  proxies reflect 

risk preferences. Ross et al (2008, 334) 
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explain a model called empirical model 

that is similar to proxy model. According 

to Ross et al (2008, 334), while CAPM 

and APT model are risk-based model and 

have a strong basis in theory, the 

empirical models are based less on theory 

and more on the relations in the history of 

market data. 

Model With Heteroskedastic 

Variance, In regression model, it is 

assumed that the variance for times series 

of financial returns is constant.  

Accomodating a non constant variance ,  

Engle (1982) introduced the 

Autoregressive Conditional 

Heteroscedasticity (ARCH) models. This 

heteroscedastic variance model is obtained 

from the following regression equation 

called the mean equation as follows. 

 

 Here   is investment return,    is 

constant,    is a set of factors affecting 

return,   is regression coefficient and   is 

error term. An ARCH is a variance model 

representing non constant or time varying 

variance. The variance is denoted by    

that is dependent or conditional  on the 

previous variances or the lagged  values of 

the square of  , that is: 

 
In this model q is the order of 

ARCH terms. This model shows that the 

conditional variance    is not constant from 

time to time  but it is time varying. It 

should be noted that the variance 

represented by this  ARCH model has no 

error term in it (Franses 2000 p. 157). An 

alternative model  of time-varying 

variance  is the model called the 

generalized autoregressive conditional 

heteroscedasticity (GARCH) introduced 

by Bollerslev (1986). The GARCH model 

assumes that the conditional variance   not 

only depends on  lagged values of 

previous conditional variances but also 

depend on  lagged values of squared 

residuals.  The GARCH ( , ) model can be 

represented by the followings: 

 

 

 Where  p is the order of GARCH 

terms and q is the order of ARCH terms. In 

this model,  2

1t  is the ARCH term and   

2

1t   is the GARCH term. Actually an 

ARCH model is a special form of GARCH 

model in which p = 0. Like in ARCH 

model, applying GARCH model involves 

two equations, that are the mean equation 

and the variance equation. Either for the 

ARCH model or the  GARCH model, the 

residuals  t   is obtained from the mean 

equation. The simple model of GARCH is 

when p = q = 1 or called GARCH (1,1,). 

The GARCH(1,1) model is a popular model 

used in research. Bollerslev et al.  (1992) 

found, the GARCH(1,1) model is sufficient 

to describe the volatility evolution of the 

stock return series. The GARCH(1,1) can 

be expressed  as 

 
 Equation (11) represents the model 

of conditional variance called GARCH 

(1,1). In this equation   is a constant and 

  is the coefficient of lagged squared error 

(also called ARCH term) generated from 

the mean equation.  The   is the 

coefficient of previous conditional variance 

(also called GARCH term). The significant 

value of   implies that past value of 

squared error influences current volatility 

whereas significant value of  suggests that 

current volatility is influenced by past 

volatility. Because investors need 

compensation for taking risk, the risk 

premium is presumably positive (Ross et al, 

2008 p 307). To ensure that  th  is non-

negative or positive, the sufficient 

conditions are that the parameters of the 

model satisfy the followings:    > 0,  0 < 

  < 1,   0 <   < 1,  and   )(    < 1. 

Non-explosiveness condition is represented 

by )(    < 1. Dedi and Yavas  (2016) 

define   as the coefficient that measures 

the extent to which a volatility shock today 
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feeds through the next period volatility, 

while )(     as a measure of 

persistence of volatility shock and it 

measures the rate at which this effect dies 

over time. 

 GARCH-in-Mean  or GARCH-M 

Model, The GARCH-M model was 

introduced by Engle, Lilien, dan Robins 

(1987). This is an extension of the 

GARCH framework in  which the 

conditional mean is to depend on its 

conditional variance. Specifically, in 

GARCH-M model, the variance    is 

included as a regressor of the mean 

equation.  The simplest GARCH-M 

model, that is GARCH(1,1) is given by 

  

 

 

 Where    and    are constants. 

tR  is investment return,  is the 

coefficient of the GARCH component,   

is the coefficient of ARCH or lagged 

squared residual component. To satisfy 

the stationary condition, 1)(   . 

This model can be used to operationalise  

the financial market theory that a financial 

asset with high risk is expected to 

generate higher  return  than that with 

lower risk.  If  tR  represents investment 

return then the impact of the uncertainty 

of return is shown by the parameter  on 

the  mean equation (Hamilton, 1994). It is 

expected that the value of    is  positive.  

The mean equation in this GARCH-M 

model can also be given by a simple 

regression form in which the only 

regressor in the mean equation is 1th   

(Brooks, 2014 p. 445) or th   (Brooks 

2014, 445 and Tsay 2010, 142). The 

conditional variance wil vary over time or 

time varying as a result of the linear 

dependence on the behavior of past value 

of 2
1t   and it’s own that is 1th   (Hossein 

et al 2011, 4). The inclusion of th   in the 

mean equation (1) is called a “volatility 

feedback” effect (Nyberg, 2010). A positive 

coefficient of     means that risk-averse 

investors require a higher expected return (a 

higher risk premium) when the risk is 

higher. The coefficient   is also called the 

risk premium parameter (Ahmed and 

Suliman 2011). The sum of the ARCH and 

GARCH effects, that is )(    is a 

measure of volatility persistence. If that 

sum is closer to one, it means that effects of 

shocks fade away very slowly. The lower 

the values of GARCH & ARCH effects, the 

faster the effects fade away. 

 

METHOD 

Data used were consist of daily 

and weekly returns on Jakarta Composite 

Index or in Indonesian language called 

Indeks Harga Saham Gabungan (IHSG). 

Other data used are daily and weekly 

returns on 5 individual stocks that 

actively traded in Indonesia stock 

Exchange formerly named Jakarta Stock 

Exchange. Data are available at yahoo 

finance in the internet. There were IHSG 

Market Index, INTP (Building Materials), 

GGRM (Tobacco), UNVR (Household & 

Personal Products), BBRI (Banks-

Regional) and ICBP (Packaged Foods). 

The data, daily and weekly index or stock 

rises, were collected during January 2004 

to November 2020. 

This study used Augmented Dickey 

Fuller (ADF test) for stationary. The ADF 

test is formulated as follows: 

Model without intercept and trend 

 

 

Model with intercept and no trend 

 
Model with intercept and trend 

 
Testing unit root test with ADF test 

has the following hipotheses  , the series 

has a root or not stationary with an 

alternative hipothesis of   that is the series 

has no unit root or has been stationary. Ho 
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is rejected if absolute value of ADF test 

statistic is greater than its critical value at  

alpha 5 percent. 

GARCH-in-the-Mean or GARCH-

M Model developed by Engle, Lilien and 

Robins (1987) is applied to examine the 

risk-return trade-off. By this model, the 

significance of volatility effect on stock 

returns  can be examined. The GARCH-M 

models consists of two equations namely 

the mean equation and variance equation.  

In order to obtain consistent results, this 

study investigate results from daily return 

versus weekly return data as  well. This 

study also investigate the results from 

AR(1) model in mean equation versus 

simple regression model in mean 

equation.  For variance equation this study 

uses a popular GARCH(1,1) model. The 

analytical models are presented in the 

following table. 

 

 

 

 

 

 

The first mean equation is an 

AR(1) model with GARCH in it. The use 

of AR(1) model for the mean equation is 

based on the fact that the period of time 

between one observation to other 

observation is very close; therefore, it is 

reasonable to assume that current return is 

correlated to previous return. Chiang and 

Li (2012) also used this AR(1) model with 

adding other control variables. The second 

mean equation is a simple regression 

model. For variance equation, this study 

will use GARCH(1,1). The GARCH (1,1) 

is represented by  2

1t

2

1t

2

t    . 

In this study this GARCH(1,1) is 

expressed by the following notations:   

1t

2

1tt hh      where th  represents 

.2

t  
 

RESULT AND DISCUSSION 

  The descriptive statistics for the 

daily and weekly return on Stock Index 

and 5 individual stocks are presented in 

Table 2. 

 
  Table 2 shows that the mean returns 

in individual stocks are higher than that in 

composite or market index denoted by 

IHSG, with GGRM stock as the exception. 

The mean return in stock index was 0.0591 

% while the mean returns in individual 

stocks are higher except for GGRM. The 

maximum returns in individual stocks with 

no exception are also higher than that in 

composite index. The maximum return in 

stock index was 10.1907 %. The range of 

maximum return in individual stocks is 

from 18.4211 %  to 23.3871 %. 

   

 

 

 

 

  The statistics on weekly return are 

presented in Table 3. Similar to daily 

return, the figures for weekly returns also 

show that the mean rate of returns in all 

individual stocks are higher than that in 

composite index. This study covers  as 

many as 881 weeks from January 2004 to 

November 2020 

  The returns series are tested for 

stationarity or unit root using the ADF test  

for Daily Returns as well as  Weekly 

Returns. The result of  the test were 

Stationary. (The table could not be shown 

due to limited of space). 

  This paper will examine whether 

daily and weekly return frequencies 

guarantee a positive risk return relation. 

Two models for mean equation are 

examined, the first is a simple regression 

and the second is an AR(1) regression. 

a.Using Simple Regresion Model for Mean 

Equation 
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  The empirical results using daily 

returns with simple regression for mean 

equation are reported in Table 4. 

   

 

 

 

 

 

 

Table 4 shows that daily returns 

are characterized by the existence of time 

varying variance or heteroscedasticity in 

the residuals. The variance equations of 

stock Index and 5 stocks all have 

significant coefficients for 2
1t  and  1th   

. The parameters in variance equations,  

 and,  of GARCH(1,1) model are 

all positive and  significant at 1% level. 

The significant value of ARCH term (  ) 

implies that previous error affects current 

volatility whereas significant GARCH 

parameter (  ) suggests that current 

volatility is affected by previous volatility. 

The non-negativity conditions for  th  are 

met. In this case the parameters :    > 0,  

0 <   < 1,   0 <   < 1. Non-

explosiveness condition is represented by 

)(    < 1. 

For the mean equations, the risk 

premium parameter  with positive sign in 

the mean equation describes the risk-

return relationship. Table 4 shows that 

positive risk-return relatioships are 

observed for Stock Index IHSG, INTP 

stock, and GGRM stock at 5% significant 

level while UNVR Stock is at 10 percent 

significant level. A significant coefficient 

with positive sign indicate that investors 

are rewarded for assuming greater risk. 

Then, BBRI stock has a negative and 

significant coefficient while ICBP stock 

has a negative coefficient but 

insignificant. The empirical results show 

that volatility on daily returns for stock 

index and individual stocks follow the 

GARCH(1,1) process. For daily return 

data, the variance parameters, that are the 

coefficients of  2
1t  and  1th   for stock 

market index and all the 5 stock returns are 

significant at 1% alpha with a positive sign. 

This supports the time varying volatility in 

stock market index and 5 stock returns. The 

volatility is aslo persistence since for each 

variance equation )(    < 1.  

The empirical results for daily 

return using AR(1) model for the mean 

equation are presented  in Table 5. 

 

 

 

 

 

 

 

 

Table 5 presents the results of mean 

equation using AR(1) model and return 

volatility as the  independent variable. The 

column on the right hand side presents 

variance equation. Table 5 shows that daily 

stock returns are characterized by the 

existence of time varying variance or 

heteroscedasticity in the residuals. The 

variance equations of stock Index and 5 

stocks all have significant coefficients for   

and    . The table shows that positive risk-

return relatioships are observed at 5 percent 

significant level for Stock Index IHSG, 

INTP stock, GGRM stock while the 

coefficient  for UNVR Stock is significant 

at 10 percent. A significant and positive 

relationship indicates that investors are 

compensated for assuming greater risk 

 Empirical Results Using Weekly 

Returns with Simple Regression for Mean 

Equation are presented in Table 6. 
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The column on the right-hand side 

of Table 6 presents the estimate of 

variance equations for stock market index 

(IHSG) and for 5 stock returns. The non-

negativity conditions are also met. The 

non-negativity conditions for  th  are met. 

In this case the parameters :    > 0,  0 < 

  < 1,   0 <   < 1. This supports the time 

varying volatility in stock market index 

and 5 stock returns. The volatility is also 

persistence since for each variance 

equation 1)(   . Table 8 shows that 

the existence of positive risk-return 

relationship is found at market index, 

INTP stock and GGRM stock all with 

10% significant levels. This significant 

and positive relationship indicate that 

investors are rewarded for assuming 

greater risk. BBRI stock has a negative 

and significant coefficient. A negative 

relationship indicates that investors react 

to factor(s) other than the standard 

deviation of return (Abonongo et al 2016). 

Two stocks, UNVR and ICBP stocks have 

positive but insignificant coefficient. 

Empirical Results Using Weekly 

Returns with AR(1) Model for Mean 

Equation are presented in Table 7. 

 

 

 

 

 

 

 

 

 

The empirical results for mean 

equation with AR(1) process from weekly 

data are reported in Table 7. include the 

variance equation on the right hand 

column. For weekly return data, the 

variance parameters, that are the 

coefficients of 2
1t  and  1th   for stock 

market index and 5 stock individual 

returns are  significant with a positive 

sign. This supports the time varying 

volatility in stock market index and 5 

individual stocks. The volatility is also 

persistence since for each variance equation 

1)(   . Table 10 shows the existence 

of positive risk-return relationship is found 

at market index at 10% alpha, INTP stock 

and GGRM stock both at 5% significant 

levels. A significant  and positive 

relationship indicates that investors are 

rewarded for assuming greater risk. BBRI 

stock has a negative and significant 

coefficient. This  negative relationship 

indicates that investors react to factor(s) 

other than the standard deviation of return 

while UNVR and ICBP stocks have 

positive but insignificant coefficient. 

 

CONCLUSIONS  

(2009), Estimation of Market Risk 

Premium for Japan, Enterprise 

Risk Management, , Vol. 1, No. 1. 

E3  pp 33-43 

Archer, Stephen H; Choate, G Marc and 

Racette, George (1979), Financial 

Management, John Wiley & Sons. 

Bollerslev, T. (1986), Generalized 

Autoregressive Conditional 

Heteroscedasticity; Journal of 

Econometrics 31, pp. 307-327. 
Brealey, Richard A., Myers, Stewart C., 

and Allen, Franklin (2006), 

This study found the stock market 

index show a positive risk-return 

relationship.This positive risk-return 

relationship in stock market index was 

observed both in daily and weekly data. 

Thus from these empirical results, the first 

conclusion is that in Indonesia stock market 

both in stock index and in individual stocks, 

the volatilities of return are time varying. 

The second conclusion is that in Indonesia 

stock market the risk-return relationship as 

postulated by investment theory exists in 

stock market index. The third conclusion is 

that such risk-return relationship as a 

postulated by investment theory does not 

exist in all stocks. 
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