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ABSTRACT 

 
Due to the dynamic nature of stock market risk and return measurement, financial practitioners and 
academics are continuously concerned with the development of asset pricing studies.  Moreover, validity 
of the existing theories in the recent Asian financial crises years stimulates additional challenges to the 
discipline.  This paper investigates the ability of Capital Asset Pricing Model (CAPM) and Arbitrage 
Pricing Theory (APT) in explaining excess returns of portfolios of stocks traded on the Jakarta Stock 
Exchange (JKSE).  The study assesses the theories using data from 3 different periods: the pre-crisis 
period (1992-1997), the crisis period (1997-2001), and the post-crisis period (2001-2007).  Our finding 
show that Beta does not single handedly explain portfolio excess returns.  The, APT is able to explain the 
portfolio excess returns in the observation periods were excess return averages are found to be 
consistently negative.  We also find that spread between the central bank rate and commercial bank rate 
is a constantly significant variable, while risk-premiums vary over the observation periods. 
 
JEL: G12 
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INTRODUCTION 
 

he transformation in financial science and practice has engendered significant advancement in 
asset pricing approaches. This progress has been proven to be much influenced by the dynamic 
phenomena of macroeconomic indicators. Since most of the invented asset pricing models are 

constructed and re-examined using financial and macroeconomic data of developed economies, which is 
more stable and predictable than that of developing economies, performance of the models using 
developing economies’ data remains questionable. To be more specific, the recent, unanticipated 
destructive Asian financial crisis has provided more tough challenges to the validity of the models in 
emerging markets.   
 
Two popular asset-pricing models, namely the Capital Asset Pricing Model (CAPM) and Arbitrage 
Pricing Theory (APT), had been well accepted by financial practitioners and academics in emerging 
economies prior to the Asian financial crises.  Both models certainly show some strengths and 
weaknesses.  Nevertheless, the models and the associated assumptions have been theoretically and 
empirically proven to be highly accurate and are generally accepted.  This acceptance occurs because of 
the models’ ability to identify dominant factors in asset pricing.  
 
In this study, we examine how valid the two models are in three different periods based on Indonesian 
economic performance.  In particular, the study is aimed at revealing the validity of CAPM and APT 
before, during, and after the Asian crisis affected the Indonesian economy. In this study, we conduct tests 
using Indonesian macroeconomic data, as well as data of stocks traded on the Jakarta Stock Exchange 
(JKSE). The observation periods include a before-crisis period (1992-1997), during-crisis period (1997-

T 
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2001), and after-crisis period (2001–2007).  The total number of observations used for each period of 
ranges between 40,159 and 67,012.  In this research, we investigate whether there are linear and positive 
relationships between Beta of economic factors and the expected excess return, and whether APT is 
effective in pricing assets in the three different periods. Indonesia is chosen as the subject of the study as 
its economy was the most affected by the crises.  The more important reason is that Indonesian stock 
market development has been influenced by banking industry circumstances and regulation change, 
which were widely believed to be the main mechanism for the contagious crisis.  
 
The remainder of the paper is organized as follows. In session 2, we briefly summarize the CAPM and 
APT principles, and reveal some relevant studies conducted in Asian markets. In session 3, we explain the 
division of data and periods of observation, as well as the research methodology. We use rolling period 
mechanism to overcome some obstacles from the transaction data. In session 4, we explain the empirical 
results and findings. We describe validation of CAPM and APT in the three different periods. At the end, 
we conclude with a brief discussion. 

 
LITERATURE REVIEW 
 
Sharpe (1961) proposed the Capital Asset Pricing Model (CAPM) and revised his theory in 1964. This 
model was supported by Lintner (1965). The basic tenet of the model is in line with a theory proposed by 
Markowitz, in which covariance of an asset related to market index is defined as beta. Following the 
invention, some academics and practitioners tried to empirically test the model, such as Roll (1977, 1978) 
who criticizeded the model, and Merton (1973) who offered an alternative concept (i.e. Inter-temporal 
CAPM). Another asset-pricing model was introduced by Ross (1976), namely Arbitrage Pricing Theory 
(APT).  
 
In the CAPM theory, the market model is used to estimate beta. The market model of Fama (1976: 132) is 
formulated as itmtiiit eRbaR ~~.~~~

++=  , where t=1,2,3,…,T. When the joint distribution of itR~  and mtR~  is 

Bivariate Normal then )~~( mtit RRE  is a linear function of: mtiimtit RRRE .)
~

( βα += , where iα  and iβ  is 
constant; ai and bi are random variables as they are unobserved determined from a probability distribution.  
If itR~  and mtR~  are a known sample then we move from the estimator arena to the estimation arena, where 
all Tilde signs are removed, and ai and bi are estimators of iα , iβ and ite~ (residual). 
 
In the CAPM tests, two pass regressions are conducted, i.e. Time Series Regression (First Pass), and 
Cross Sectional Regression (Second Pass).  In the first pass, the calculation is aimed at estimating beta, 
resulting from regression between actual returns of stock I and market return, as well as at investigating 
the suitability between the data and the model through examination of the excess returns (μj – rf and μm – 
rf). In the second pass, the calculation involves average excess returns of each asset and estimation beta 
obtained from the first pass. The objective is to estimate the Security Market Line (SML). To estimate the 
line, the following regression equation is employed: 
 
ri   =  γ0  +  γ1  βj  +  ηj                     (1) 
 
where j = 1,2,3,...n, γ0 is the excess return that can be expected from a zero beta portofolio and γ1 is the 
excess return that can be expected from a market portofolio less the excess return expected from zero beta 
portofolio.   
 
Alternatively, we can utilize the  Fama and Machbeth (1973) equation: 
 
Rit  =  γit +  γ2t  βim  +  ηit                               (2) 
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where  j = 1,2,3,...n, γit is the intercept of a standard zero-beta portfolio[E(Rom)] return with conditions of: 
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equation would be:  
 
Rpt  =  γit +  γ2t  βpm, t -1  +  ηpt                                                                                        (3) 
 
where  j = 1,2,3,...n 

 
The APT was initiated by Ross (1976, 1977). This approach is used to assess the equilibrium relationship 
between risk and expected return. In the middle of his critique on the CAPM, Roll (1977, 1978), Ross 
(1976) developed APT as an alternative that can explain problems in the CAPM.  In contrast to Sharpe 
(1963) that introduced a Single Index Model (SIM), through APT, Ross (1976, 1977) suggested a Multi 
Factor Model for measuring systematic risk. Multiple Factor Models indicate a linear relationship 
between return of asset I and N influencing specific factors, through the following formula:  
 
Ri          = bi0+ bi1 I1 + bi2 I2 + …+ bij Ij +…biF IF + ei                                                                                               (4) 
 
Where Ij is a factor from I to F,  bi0 is an unsystematic predictable constant component, ei is a component 
of unpredictable unsystematic return that is normally distributed with zero average and constant variance. 
The value of bij is the beta of asset I on factor j, I = 1,2,3,…and N is the number of assets.  In APT 
calculations, it is necessary to consider variables of time-series observation, such as interest, yield spread, 
inflation, and other economic variables that influence asset returns. Therefore, APT reveals the effects of 
combination of all possible risk factors. 
      
Among several popular studies on CAPM, Fama and French (1992) find that the relationship between beta 
and portfolio return is flat, and that size effects exist. Result of a study done by Jaganathan and Wang 
(1993) contradict that of Fama and French (1992), as they find that the relationship is positive and 
significant, as long as beta is allowed to be non-constant due to the business cycle. Meanwhile, on the APT 
side, Chen Roll and Ross (1986), testing APT, using unpredictable macroeconomic variables, find that 
some of the respective variables are significantly negatively or positively correlated with portfolio returns. 
However, there has been debatable whether CAPM or APT is better in explaining expected returns. 
Bower and Logue (1984), using 1971-1979 data on utility stocks, find that the APT outperforms the 
CAPM. In contrast, Husnan (1990), who compares performances of the two models on the Jakarta Stock 
Exchange, find that CAPM outperforms the APT and summarizes seven factors influencing returns.  
 
Similar studies using data from stock markets in some Asian countries show varied conclusions. A study 
done in China shows that beta exists, and idiosyncratic variance variable and firm size have no effect on 
the returns.  Meanwhile, similar studies in Taiwan and Singapore show that the size effect and book to 
market value are correlated with portfolio returns. In the Philippines, beta is found to explain stock 
returns.  Hossari (1994), employing Kuala Lumpur Stock Exchange’s 1989-1990 data, finds that the APT 
fails to explain stock returns.  
 
 DATA AND METHODOLOGY OF THE STUDY 
 
Data employed in this study includes monthly data of closing price, outstanding number, and dividend of 
stocks traded on the Jakarta Stock Exchange during the period of 1992:7 – 2007:6. We extraxt the 
necessary data from the JSX’s monthly publication and annual report of the Indonesian Capital Market 
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Supervisory Agency. We also gather relevant information regarding the stocks, such as stock split, 
delisted stocks, and suspended stocks from the same sources.  Only actively traded stocks are selected for 
analysis, so that thin trading and non-synchronous trading effects are minimized.  Such effects may result 
in autocorrelation in stock returns.  We also employ a rolling period mechanism, due to limited number of 
transactions and large number of inactively traded stocks.  The authors utilize some macroeconomic 
variables (risk factors) in the analysis.  The time-series variables, include unpredictable factors of 
inflation, indexew, production index, exchange rate, and spread (balance between 1-month deposit rate and 
1-month central bank rate/SBI). The spread is the only variable that has never been used in previous 
studies.  
 
The calculated stock returns are divided into 2 categories. In the first category, stock returns are used to 
estimate pre-beta (up-dated in 3-year periods).  Stock returns in the second category are calculated using a 
portfolio formation formula (up-dated in 1-year periods).  To observe the consistency level of the models, 
we separate the observation time frame into some rolling periods, by which we up-date the data to the 
following 1-month period.  This process produces rolling period 1 (1992:07 - 1997:06), period 2 (1997:07 
- 2001:06), and period 3 (2001:07 - 2007:06).  In this study, we conduct beta estimation three times in 
searching for an estimated portfolio beta.  By doing so, we expect that we can reduce bias from estimated 
individual stock betas.  In testing the two asset pricing models, we utilize approaches that have been used 
by earlier studies, such as approaches used by Sharpe and Lintner (SL, 1965), Black Jensen and Scholes 
(BJS, 1972), Fama and Macbeth (FM, 1973), Fama and French (FM, 1992), as well as Chen, Roll and 
Ross (CRR, 1986).  
 
In this study, we also consider market capitalization value to assess the existence of a size effect in both 
CAPM and APT validation tests.  To check for a surprise factor in the macroeconomic variables, we 
employ Auto-regressive Integrated Moving Average (ARIMA) model.  Through the model, we check the 
white noise residual (autocorrelation-free residual).  The analysis is started from descriptive analysis.  
Next we use an F-test, t-test, as well as the classical assumption tests (multicollinearity, heteroscedasticity 
and autocorrelation).  In addition to that, we estimate ordinary least square (OLS) and generalized least 
square (GLS) in our regression to reduce autocorrelation that frequently occurs in pooling data. 
 
EMPIRICAL RESULTS AND FINDINGS 
 
We identify several anomalies taking place in Indonesian economy, particularly in JKSE.  From the 
observed rolling periods, only 65% of the samples satisfy the criterion of being actively traded, meaning 
that the other 35% of the stocks are not active (not traded at least once a month).  We observe portfolios 
that are constructed based on rolling periods of data.  
 
In size effect context, another anomaly is revealed. The average beta of stocks with large capitalization is 
higher than that with small capitalization.  This finding stands out against findings of previous studies 
carried out both in Indonesia and overseas.  In those studies, stocks with large capitalization are found to 
have less average beta than that of stocks with small capitalization, since the latter stocks are mostly less 
liquid.  Thus, we can infer that during our study observation period, largely capitalized stocks in JKSE are 
less liquid.  The rationale behind this finding is that during the Asian crisis, USD-denominated debts of 
the largely capitalized listed companies ballooned without appropriate hedging.  This finding further 
suggests that the long accepted theory of high risk for high return did not hold.  In this case, during the 
crisis, investors realized a poor return on their high-risk stock investment.  Another important finding is 
that stock price movement was quite sensitive to interest rate (spread variable) changes during the crisis.  
We find that portfolio excess return is less than the market risk premium, which is also negative, 
demonstrating that portfolio excess return (ERP) is not always greater than market excess return (ERM), 
violating the CAPM principle (ERP>ERM).  
 

88



The International Journal of Business and Finance Research ♦ Volume 4 ♦ Number 1 ♦ 2010 

 

Table 1: Results Cross Sectional Regression Test on CAPM Using Data in 3 Different Periods (FF 1992a) 
 

Fama and French Model 𝑬𝑬(𝒓𝒓𝒑𝒑𝒑𝒑)− 𝒓𝒓𝒇𝒇 =  𝒚𝒚 𝟎𝟎 + 𝒚𝒚𝟏𝟏𝜷𝜷�𝒑𝒑𝒑𝒑 + 𝒏𝒏𝒑𝒑𝒑𝒑𝒑𝒑 
 

 Y0 Y1  R2 Obs*R2 Prob 
PERIOD - 1       
OLS -0.089*** 0.054****  0.293   
 (-7.635) (-4.710)     
White Test     9.501 0.009 
LM Test     46.631 0.000 
GLS  - AR(2) -0.154 0.008  0.916   
 (-1.982) -1.436     
White Test     0.872 0.647 
LM-Test     2.049 0.163 
PERIOD  -  2 
OLS -0.135*** 0.067***  0.584   
White Test (-11.87) -8.053   23.731 0.010 
LM Test       
GLS  - AR(2) -0.064 0.01  0.812   
 (-1.924) (-1.562)     
White Test     0.342 0.843 
LM Test     2.640 0.267 
 PERIOD  -  3 
OLS -0.096*** 0.050***  0.586   
White Test (-5.781) -5.772   0.578 0.749 
LM Test     10.185 0.001 
GLS  - AR(1) -0.113 0.013**  0.940   
 (-1.180) (2..213)     
White Test     8.772 0.012 
LM Test     0.337 0.712 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and Autocorrelation at 
significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  One period = 100 Portfolios. 
 
Table 2: Results Cross Sectional Regression Test on CAPM Using Data in 3 Different Periods (FF 1992b) 
 

Fama and French Model   𝑬𝑬(𝒓𝒓𝒑𝒑𝒑𝒑)− 𝒓𝒓𝒇𝒇 =  𝒚𝒚 𝟎𝟎 + 𝒚𝒚𝟏𝟏𝜷𝜷�𝒑𝒑 +  𝒚𝒚𝟐𝟐𝑴𝑴𝑽𝑽𝒑𝒑 + 𝜹𝜹𝒑𝒑 
 Y0 Y1 Y2 R2 Obs*R2 Prob 

PERIOD - 1       
OLS -0.086*** 0.036**** -7.10E-17 0.268    (-7.635) (-4.910) (-0.125)    White Test     16.859 0.001 
LM Test     48.597 0.000 
GLS  - AR(2) -0.0662 0.0082 6.33E-15     (-0.677) (-1.591) (-0.301)    White Test     7.542 0.110 
LM-Test     2.260 0.152 
PERIOD  -  2 
OLS -0.161*** 0.060*** 2.19E-14     (-6.405) (-5.096) (-1.086)    White Test       LM Test       GLS  - AR(2) -0.006 0.008 -6.65E-15 0.897    (-0.215) (-1.036) (-0.530)    White Test     12.675 0.167 
LM Test     3.689 0.159 
PERIOD  -  3 
OLS -0.113 0.069*** -4.79E-14 0.595    (-0.265) (-5.758) (-1.572)    White Test       LM Test       GLS  - AR(1) 0.05 0.043 -2.93E-14** 0.932    (-1.878) (-0.340) (-2.268)    White Test     9.305 0.128 
LM Test     1.767 0.515 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and Autocorrelation at 
significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  One period = 100 Portfolios. 
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In addition, the market return is less than the risk-free rate, represented by the 1-month Indonesian central 
bank rate (BI rate).  On average, returns on individual stocks were also less than the BI rate, which was 
much higher than interest rates in most of other economies at the time.  When the BI rate showed down 
trend, market return was consistently below the BI rate, implying a negative market risk premium.  The 
reward required by investors should be higher when an economic downturn occurs, so the risk premium 
should have been positive (RM > Rf).  The rationale is that investment in Indonesian stock markets was not 
as attractive as investment in banking services.  Meanwhile, investors’ high dependence on banking in 
accessing capital in Indonesia has been demonstrated to be the main factor to induce the crisis.  Therefore, 
this finding may suggest the urgent need for more progressive stock market development in Indonesia, to 
avoid the reoccurrence of the crisis. 

 
Table 3: Results Cross Sectional Regression Test on CAPM Using Data in 3 Different Periods (FM 
1973) 
 

Fama and Macbeth Model 
PERIOD -1 Y0t Y1t Y2t Y3t R2-Adj Obs*R2 Prob 
OLS -0.0152 -0.008 0.014 -4.265** 0.362   
 (-0.563) (-0.322) (-1.776) (-2.747)    
White Test      9.349 0.096 
LM Test      44.973 0.000 
GLS  - AR(2) -0.056 0.009 0.000 -0.051    
 (-1.756) (-0.823) (-0.083) (-0.034)    
White Test      10.580 0.060 
LM-Test      2.156 0.340 
PERIOD  -  2 
OLS -0.155 0.122 -0.017 -2.295 0.636   
 (-4.536) (-3.744) (-1.940) (-1.716)    
White Test      9.113 0.105 
LM Test      20.550 0.000 
GLS  - AR(2) -0.073 0.016 -0.002 0.533 0.797   
 (-1.784) (-0.942)        (-0.388) (-0.285)    
White Test      12.758 0.026 
LM Test      2.808 0.256 
PERIOD  -  3 
OLS -0183*** -0.087*** -0.015**        14.241*** 0.85   
 (-8.477) (-3.972) (-2.711) (-5.254)    
White Test      6.246 0.657 
LM Test      1.567 0.443 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and Autocorrelation at 
significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  One period = 100 Portfolios. 

 
In this study, we also clarify factors that are related to the portfolio excess return through the CAPM and 
APT tests.  Validation process of CAPM and APT are carried out through two stages, i.e. time series 
regression and cross sectional regression.  The former is aimed at assessing the relationship among 
variables in one period.  The latter is intended to see the relationship in multiple periods.  Results gained 
from the models of SL 1965, BJS 1972 and FM 1973 are not adequate, as can be seen in  Tables 1, 2, and 
3. Therefore, this study is focused on models of FF 1992 and CRR 1986, whose results are explained in 
this section. 
 
The results show that the CAPM is not effective when JKSE data and Indonesian macroeconomic 
indicators are used, since beta is not the only factor that explains portfolio excess return.  Meanwhile, the 
finding shows the existence of a size effect, meaning that market capitalization is significant variable 
(please see Table 2 and 3).  The findings also show that the residual variable (variance) in a model, which 
is positively and significantly correlated with portfolio excess return and the CAPM formula, is not linear.  
This is indicated by a negative and significant regression coefficient. However, in predicting potential 
risk, the CAPM is able to explain portfolio excess return in all different rolling periods.  In these different 
economic circumstances, the CAPM model results in  R2-adj ranging from 42.82% to 94.00% (see Table 
1, 2, and 3), where almost all regression coefficients of beta (risk premium) are positive.   

( ) tieptpttpttftp SrrE ,,3
2

,2,,1,0, ˆˆˆˆˆˆ ηγβγβγγ +++=−
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Table 4: Results Cross Sectional Regression Test on APT Using Data in 3 Different Periods (CRR 1986a) 

 
Chen, Roll and Ross Model  
 
 

 
    

 

 

 
  

Prob 

PERIOD - 1 
          

OLS -0.096*** 0.001 0.073*** -0.023** -0.009 
0.002**
* 0.574 0.523 

  
 

(-5.225) (-1.699) (-5.788)  (-2.587) (-1.036) (-3.735) 
    White Test 

        
6.178 0.822*** 

LM Test 
        

16.134 0.000 
GLS  - 
AR(2) -0.056** 0.001 0.010 -0.016 -0.0227 0.003* 0.926 0.902 

  
 

(-1.657) (-0.433) (-1.422) (-1.862) (-0.724) (-1.876) 
    PERIOD - 2 

          OLS -0.084** 0.001 0.060 -0.021 0.016 0.015 0.592 0.479 
  

 
(-2.343) (-0.907) (-2.126) (-1.045) (-1.073) (-2.302) 

    GLS  - 
AR(1) -0.092** 0.001 0.035 -0.023 0.02 0.014** 0.755 0.671 

  
 

(-2.374) (-0.962) (-1.400) (-0.959) (-0.634) (-2.588) 
    White-Test 

        
14.849 0.138*** 

LM-Test 
        

5.508 0.064 
PERIOD - 3 

          
OLS -0.040* 0.002 0.0186** -0.040** -0.059*** 

0.027**
* 0.790 0.722 

  
 

(-1.597) (-0.767) (-2.271) (-2.512) (-5.132) (-4.813) 
  

9.930 0.043*** 
White Test                 0.176 0.675*** 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and Autocorrelation at 
significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  1 period = 100 Portfolios 
 
In order to get the cross sectional APT test result, we include five different variables that are not 
anticipated. The result only shows higher risk or vice versa when a lesser period is anticipated. Most 
significant variables associated with the excess returns of portfolio would be the production index and 
spread. During the assessment of the risk premium variables or portfolio beta, the overall regression 
coefficient are significant with a positive sign, which means that the beta variables still exist even though 
all the variables are included in the APT model. Iew and spread variables (see Table 4, 5, and 6) are still 
significant and associated positively.  From the above statements, it can be inferred that the three variables 
mentioned could be used to predict the excess returns of the portfolio.  When we add a market value 
variable to the model (see Table 8), our calculation result shows that the variable is positively correlated 
and significant in the three different periods.  Similar procedures were applied to the spread variable and 
exchange rate with the finding that the two variables are also significant and consistent in the three 
different periods.  The exchange rate variable forms the highest risk in the third period.  However, the risk 
would decrease proportionately  with the time duration. In this case, Indonesia needs a more stable 
exchange rate rather than lower exchange rates.  
 
The changes in the exchange rates would be better at a safe range, since almost all manufacturing 
industries still rely on USD-denominated, imported raw materials. High volatility of exchange rates lead 
to production uncertainty and weakens the overall performance of the industries, which in turn ruins their 
stocks performance.  Furthermore, the matter would affect the JKSE listed companies whose debts are in 
USD but revenues are in IDR.  Nevertheless, the employment of these six variables with the exclusion of 
the market risk premium variable shows that all independent variables are significant, and the residual is 
very small and not correlated with the portfolio excess return.  This is shown by the results of several 
cross sectional tests in three different periods. 
  

adjR −2
0λ UIλ UIEWλ UIPλ UKλ URSλ 2R 2* RObs

( ) ptttttttfpt bpbpbpbpbprRE ελλλλλλ ++++++=− 55443322110
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Table 5: Results Cross Sectional Regression Test on APT Using Data in 3 Different Periods (CRR 1986b) 
 

Chen, Roll and Ross Model 

 
𝜆𝜆0 
 

𝜆𝜆𝑃𝑃𝑃𝑃  
 

𝜆𝜆𝑢𝑢𝑢𝑢  
 

𝜆𝜆𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢  
 

𝜆𝜆𝑢𝑢𝑢𝑢𝑢𝑢  
 

𝜆𝜆𝑘𝑘  
 

𝜆𝜆𝑢𝑢𝑢𝑢𝑢𝑢  
 R2 R2 - adj Obs*R2 Prob 

PERIOD -1            
OLS -0.122 0.026*** 0.001** 0.064*** -0.039 -0.004 0.012*** 0.763 0.738   
 (-9.627) (-9.633) (-1.754) (-8.227) (-0.592) (-0.723) (-4.382)     
White Test          10.897 0.54*** 
LM Test          3.575 0.06* 
PERIOD - 2            
OLS -0.145*** 0.064** 0.001 0.057* 0.006 0.001 0.018*** 0.708 0.605   
 (-5.125) (-2.625) (-0.681) (-2.536) (-0.415) (-0.082) (-3.260)     
White Test          18.403 0.10*** 
LM Test          0.428 0.51*** 
PERIOD - 3            
OLS -0.045* 0.031* -0.002 0.033** -0.013 -0.033*** 0.016*** 0.842 0.786   
 (-1.792) (-2.140) (-0.498) (-2.995) (-1.214) (-4.132) (-3.554)     
White Test          8.172 0.77*** 
LM Test                   0.271 0.61*** 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and Autocorrelation at 
significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  1 period = 100 Portfolios 

 
Spread variables or the spread factor is the only variable that is consistently significant in all periods of 
observations (as can be seen on Table 4, 5, 6, 7, and 8). The balance of 1-month deposit rate and BI 
certificate rate is a variable that has not been tested in Indonesia.  Both rates mature in 1 month.  The 
balance of both rates has had a dominating influence on investors’ preference changes in Indonesia. 
Theoretically, assuming the risk-free rate is constant; the increase in deposit rates would inevitably lead to 
a mass investment transfer from the stock market to banks, and vice versa.  However, in Indonesia, our 
study shows that an increase in deposit rates leading to larger spread is also followed by an increase in 
portfolio excess return.  This phenomenon is possible when most investors in the two markets are the 
same players.  In this case, the negative correlation between interest rate and stock excess return only 
holds temporarily.  The rise in deposit interest rates stimulates some of the investors to sell their stocks 
and transfer to bank deposits, which puts more pressures on stock prices.  Stock prices fall at the 
beginning until speculators and scalpers take advantage on the lower stock prices.  As the speculation 
grows, the prices rebound to a particular level that is enough to provide higher excess return.  
 
The APT is found to be valid in JKSE, which is indicated by the finding that all regression coefficients 
are significant in the third period (see Table 6) and the residual variable is not correlated with the 
expected portfolio return.  There are two interesting points in this finding.  Firstly, when the risk 
premium, which is also the beta in the CAPM, is excluded, the APT becomes the valid model in JKSE. 
Secondly, the cross sectional regression test on the CAPM shows that the regression coefficient of 
residual (variance) is 14.24 and significant (see Table 3).  This implies that there are unknown variables 
that are positively correlated with the portfolio excess returns.  This is by some means in line with the 
results of the APT cross sectional regression in the third period.  The unknown variables in CAPM test 
are identified by the results of the APT cross sectional regression, which show that the five regression 
coefficients are positively associated with the portfolio excess return (see Table 6).  The APT model can 
explain the level of excess returns in the three different observation periods with R2-adj ranging from 
48.63% to 90.07% (see Table 4, 5, 6, 7, and 8).  It is worth noting that, in this study, the longer the time 
interval used in risk estimation, the better the APT model explains the portfolio excess return. 
 
Finding of this study shows that APT model is more effective in explaining portfolio excess return in 
JKSE than is CAPM.  R2-adj maximum of APT model test is 94%, which is higher than that of CAPM 
(90.07%).  
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Table 6: Results of Cross Sectional Regression Test on APT Using Data in 3 Different Periods (CRR 
1986c) 
 

Chen, Roll and Ross Model 

 
𝜆𝜆0 
 

𝜆𝜆𝑢𝑢𝑢𝑢  
 

𝜆𝜆𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢  
 

𝜆𝜆𝑢𝑢𝑢𝑢𝑢𝑢  
 

𝜆𝜆𝑢𝑢𝑢𝑢  
 

𝜆𝜆𝑈𝑈𝑈𝑈𝑈𝑈  
 R2 R2 - adj Obs*R2 Prob 

 
 PERIOD-1 

          

           
OLS -0.024* -0.002** 0.009 -0.025** 0.008 0.005 0.227 0.135   
 (-1.859) (-2.057) (-0.944) (-2.257) (-0.782) (-1.064)     

           

White Test        
 

25.227 0.003 
LM Test        

 
33.813 0.000 

GLS  - AR(2) -0.002 0.000 0.003 -0.003 0.002 0.003* 0.925 0.9121   
 (-0.399) (-0.924) (-0.613) (-0.342) (-0.539) (-1.860)  

   White Test        
 

20.542 0.124*** 
LM Test        

 
1.780 0.183*** 

 
PERIOD - 2 

       

   OLS -0.095*** -0.001** 0.000 0.012 0.023** 0.021*** 0.598 0.475 
 

 
 (-3.875) (-1.591) (-0.054) (-0.873) (-2.125) (-3.203)     
White Test         10.659 0.487*** 
LM Test         0.953 0.329*** 
 
PERIOD - 3 

          

OLS 0.005 -0.003** 0.018* -0.039** -0.042*** 0.020*** 0.802 0.756   
 (-0.535) (-2.292) (-1.981) (-2.675) (-5.880) (-4.355)     
White Test         10.365 0.409*** 
LM Test                 0.227 0.635*** 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and Autocorrelation at 
significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  1 period = 100 Portfolios 
  
Table 7:Results Cross Sectional Regression Test on APT Using Data in 3 Different Periods (CRR 1986d) 
 

Chen, Roll and Ross Model 
 

 𝜆𝜆0 𝜆𝜆𝑃𝑃𝑃𝑃  𝜆𝜆𝑈𝑈𝑈𝑈  𝜆𝜆𝑈𝑈𝑈𝑈𝑈𝑈  𝜆𝜆𝑈𝑈𝑈𝑈  𝜆𝜆𝑈𝑈𝑈𝑈𝑈𝑈  R2 R2-ADJ Obs*R2 Prob 
Period-1           
OLS -0.625*** 0.028*** -0.001 -0.015 -0.002 0.004 0.374 0.299   
 (-3.781) -3.329 (-1.086)  (-1.439) (-0.217) (-1.008)     
White Test         20.684 0.023* 
LM Test         26.603 0.322*** 
GLS  - AR(2) -0.053 0.002 -0.000 -0.001 -0.004 0.001 0.907 0.890   
 (-1.350) (-0.465) (-0.234) (-0.186) (-0.797) (-0.291)     
White –Test         17.958 0.056* 
LM-Test         2.265 0.322*** 
PERIOD - 2           
OLS -0.100*** 0.004 -0.001 0.023 0.03 0.021*** 0.606 0.496   
 (-3.923) (-0.055) (-0.487) (-0.885) (-1.345) (-3.165)     
White Test         12.373 0.262*** 
LM Test         0.482 0.497*** 
PERIOD - 3           
OLS -0.001 0.008 -0.002 -0.027* -

0.054*** 
0.019*** 0.762 0.691   

 (-0.048) (-0.484) (-0.960) (-1.899) (-5.515) (-3.699)     
White Test         6.404 0.780** 
LM Test                 0.084 0.772*** 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and 
Autocorrelation at significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  1 period = 
100 Portfolios 
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Table 8: Results Cross Sectional Regression Test on APT Using Data in 3 Different Periods 
              (CRR 1986e) 
 

Chen, Roll and Ross Model 
 
 𝜆𝜆0 𝜆𝜆𝑃𝑃𝑃𝑃  𝜆𝜆𝑈𝑈𝑈𝑈  𝜆𝜆𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈  𝜆𝜆𝑈𝑈𝑈𝑈𝑈𝑈  𝜆𝜆𝑈𝑈𝑈𝑈   𝜆𝜆𝑈𝑈𝑈𝑈𝑈𝑈  𝜆𝜆𝜆𝜆𝜆𝜆 R2 R2-

adj 
Obs x R Prob 

OLS -0.18*** 0.062*** 0.001 0.052*** -0.001 -0.007 0.014*** 0.00** 0.796 0.762   
 (-6.84) (-7.32) (-1.43) (-5.95) (-0.19) (-0.1) (-5.21) (-2.55)     
White            19.354 0.15*** 
LM            3.068 0.09** 
P - 2             
OLS -0.40*** 0.016 0.001 -0.008 0.029* 0.03* 0.024*** 0.00*** 0.857 0.761   
 (-5.54) (-0.66) (-1.12) (-0.34) (-0.75) (-2.39) (-5.33) (-3.82)     
White            16.313 0.31*** 
LM            0.083 0.77*** 
P - 3             
OLS -0.09 0.02 -0.0007 0.045* -0.032 -0.04*** 0.021** 0.00*** 0.791 0.741   
 (-1.74) (-1.25) (-0.57) (-2.31) (-1.39) (-4.22) (-3.13) (-0.96)     
White            6.992 0.95*** 
LM                      0.764 0.40*** 

The resulting regression coefficients show that the model passes assumption tests of Multicollinearity, Heteroskedasticity and Autocorrelation at 
significance level of 10% (*), 5 %(**) and 1 %(***).  The asterix signs show the associated t-statistics.  1 period = 100 Portfolios. P-1, P-2, and 
P-3 are period-1, period-2, and period-3 respectively. White and LM are tests 
 
However, the models’ ability to explain portfolio excess return depends on particular characteristic of the 
macroeconomic circumstances. The CAPM is more useful during the economic downturn, indicated by 
the fall of JKSE index.  The APT is also useful during the economic crisis, if the crisis is defined by the 
poor performance of macroeconomic indicators (e.g., high inflation and interest rate, and highly volatile 
exchange rate).  
 
If we face a situation, in which all the four macroeconomic indicators (JKSE index, inflation rate, interest 
rate, and exchange rate) are poor, then it is more appropriate to test whether the CAPM is more competent 
in estimating future risk level than the APT. The accuracy of the CAPM’s prediction also depends on the 
chosen market index proxy.  For instance, a study may choose JKSE index, or Surabaya Stock Exchange 
(SSE), or new index based on the equally weighted portfolio of the two markets as the proxy for the 
Indonesian case.  However, it would be more difficult, if not impossible, for an Indonesian case study if 
the study should follow the CAPM’s perfect assumption that the  Indonesian market index should be a 
representation of all Indonesian wealth anywhere.  In this case, adoption of the  relevant assumption is 
more appropriate.  Meanwhile, application of APT highly relies on the ability to determine factors 
influencing portfolio/stock excess return the most.  
 
CONCLUSION 
 
This paper is aimed at examining the ability of the CAPM and APT in explaining excess returns of a 
portfolio of stocks traded in an emerging market, i.e. Jakarta Stock Exchange (JSX).  We test validation 
of the theories using data from 3 different periods around the Asian crisis, i.e. pre-crisis period (1992-
1997), crisis period (1997-2001), and post-crisis period (2001-2007).  From the tests, we find that overall 
the APT is a better model of  trading behavior and process in the Indonesian stock market.  The CAPM has 
been less effective in the Indonesian stock market.  While the APT is able to explain the returns in the 
three different research periods, beta is not the variable in the estimation activities. We also notice that 
two variables, i.e. exchange rate, and spread between the central bank rate and the commercial bank rate, 
are consistently significant in all APT test results.  Investors in the JSX should pay careful attention to 
these two variables, since they consistently influence variability of returns of JSX stocks. 
 
In conducting the CAPM model test, there are usually limitations emerging from several assumption 
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requirements.  One of ways to overcome the obstacles is to employ historical data for the model, instead 
of expected data.  The market portfolio proposed by CAPM includes all wealth in the universe, which is 
impossible to calculate.  Thus, this study assumes that the CAPM portfolio is the one consisting of all 
stocks consistently in the market.  In addition to that, most risk premiums calculated in this study are 
negative in all periods of observation, especially during the crisis. This is because the rate of Bank 
Indonesia exceeds most rates of returns for JSX stocks. The number of not-actively traded stocks during 
the observation period is quite large, i.e. approximately 30% of all listed stocks.  Largely capitalized 
stocks dominantly influence the market index, while their number is quite small, i.e. around 11%. All 
these characteristics of JSX may not be found in other emerging markets in Asia, which were also hit by 
the Asian crisis.  Thus, similar studies conducted in other emerging markets in Asia may result in 
different findings and implications. We suggest the use of more frequent stock data (e.g., daily or weekly 
data) and the maximum likelihood estimation (MLE) to enhance accuracy of the parameter estimation.  

 
REFERENCES 
 
Black, Fisher (1993) “Beta and Return,” Journal of Portfolio Management, vol. 20(1), Fall, p. 8-19  
Black, Fisher and Michael, C. Jensen & Myron, Scholes (1972) “The Capital Asset Pricing Model: Some 
Empirical Tests,” In Studies in the Theory of Capital Markets, ed. Michael Jensen, p. 79-121, New York: 
Preager. 
 
Breen, William J. & Korajczyk, Robert A. (1993) “On Selection Biases in Book-to-Market Based Tests of 
Asset Pricing models,” Working Papers 167, Northwestern University.  
 
Brennan Michael J., Jr, (1960) “Preface to Econometrics,” South-Western Publishing Company, United 
States of America. 
 
Brigham F. Eugene, Louis C. Gapenski, (1997) “Financial Management Theory and Practice,” Eighth 
edition, The Dryden press, Florida. 
 
Campbell John Y., Andrew W. Lo, A. Craig MacKinlay, (1997) “The Econometrics of Financial 
Markets,” Princeton University Press, United States of America. 
 
Chen, Nai-Fu & Richard, Roll & Stephen, A Ross (1986) “Economics Forces and the Stock Market,” 
Journal of Business, vol. 59(3) p. 383-403 
 
Daves, Philip R. & Michael, C. Ehrhardt, & Robert, A. Kunkel (2000) “Estimating Systematic Risk: The 
Choice of Return Interval and Estimation Period,” Journal of Financial and Strategic Decisions, vol. 
13(1), Spring, p. 7-13 
 
Diebold Francis X, (2001) “Elements of Forecasting,” Second Edition, South-Western, A division of 
Thomson Learning, United States of America. 
 
Dobss, Ian M. (1999) “The Anomaly of Size: Does it Really Matter?”, International Journal of Finance 
& Economics, 4(2), April, p. 179-192  
 
Eatwell, John, Murray, Milgate & Peter Newman (1989) “Finance: The New Palgrave,” First American 
Edition, The Macmillan Press Limited, and London. 
 
Fama, Eugene F. & James, D. Macbeth (1973) “Risk, Return and Equilibrium: Empirical Tests”, Journal 
of Political Economy, 81(3), May-June, p. 607-636.  
 

95



E. Febrian, A. Herwany   The International Journal of Business and Finance Research  ♦ Vol. 4 ♦ No. 1 ♦ 2010 

 

 

Fama, Eugene F. and Kenneth, R. French (1992) “The Cross-Section of Expected Stock Returns,” 
Journal of Finance, 47(2), June, p. 427-465.  
 
Fama Eugene F and Kenneth R. French (1995), “Size and Book-to-Market Factors in Earning and 
Returns,” Journal of Finance, 50(1), March, p. 131-155. 
 
Fama, Eugene F and Kenneth, R. French (1996) “The CAPM is Wanted, Dead or Alive,” Journal of 
Finance 51(5), December, p. 1947-1958.  
 
Fama, Eugene F. (1976) “Foundations of Finance,” Basic Books, Inc., New York. 
 
Fama, Eugene F. (1991) “Efficient Capital Market II,” Journal of Finance, vol. 46(5), December, p. 
1575-1616  
 
Fang, Hsing & Tsong Yue Lai (1997) “Co-Kurtosis and Capital Asset Pricing,” The Financial Review, 
Vol. 32(2), May, p. 293-307 
Greene William H., (2000) “Econometric Analysis,” International Edition, United States of America, 
Prentice Hall, 
 
Gujarati Damodar N., (2003) “Basic Econometrics,” Fourth Edition, Singapore, McGraw-Hill/Irwin, 
 
Hanke John E. and Arthur G. Reitsch (1998) “Business Forecasting,“Sixth Edition, New Jersey, Prentice-
Hall. 
 
He, Jia & Lilian, K. Ng (1994), “Economic Forces, Fundamental Variables, and Equity Returns,” The 
Journal of Business vol. 67(4), October, p. 599  
 
Herwany, Aldrin (2004) “Validation of Capital Asset Pricing Model (CAPM) and Arbitrage Pricing 
Theory (APT) by using Three Different Time Period,” Magister of Management, October University of 
Padjadjaran Bandung. 
 
Ingersoll, Jonathan E. Jr, (1987), Theory of Financial Decision Making, Rowman & Littlefield publishers, 
Inc, United States of America. 
 
Jagannathan, Ravi & Ellen, R. McGrattan, (1995) “The CAPM Debate,” Quarterly Review, Vol. 19(4), 
Fall, p. 2-17 
 
Jagannathan, Ravi & Zhenyu, Wang (1993),  The CAPM is Alive and Well, The Fourth Annual 
Conference on Financial Economics and Accounting, Washington University, St. Louis. October 1-2  
 
Mei, Jianping (1993) “Explaining the Cross-Section of Returns via a Multi-Factor APT Model,” Journal 
of Financial and Quantitative Analysis, September, vol. 28(3), p. 331-345 
 
Parvez, Ahmed & Larry J. Lockwood, (1998) “Changes in Factor Betas and Risk Premium over Varying 
Market Conditions,” The Financial Review 33(3), August, p. 149-168  
 
Reilly K, Frank & Keith C, Brown, 1997, Investment Analysis and Portfolio Management, fifth edition, 
The Dryden Press, Florida.  
 
Robotti Cesare (2002) “Asset Return and Economic Risk,” Economic Review – Federal Reserve Bank of 
Atlanta, vol. 87(2), Second Quarter, p. 13  

96



The International Journal of Business and Finance Research ♦ Volume 4 ♦ Number 1 ♦ 2010 

 

 
Roll, Richard & Stephen, A. Ross (1980) “An Empirical Investigation of the Arbitrage Pricing Theory”, 
Journal of Finance, Vol. XXXV (5) p. 1073-1103. 
 
Roll, Richard & Stephen, A. Ross, (1994) “On the Cross-Sectional Relation between Expected Returns 
and Betas”, Journal of Finance, vol. XLIX(1), p. 101-121. 
 
Roll, Richard (1995) “An Empirical Survey of Indonesian Equities 1985-1992”, Pacific-Basin Finance 
Journal vol. 3, p. 159-192 
 
Ross, Stephen A, Randolph, W Westerfield & Braford, D Jordan (1998), Fundamentals of Corporate 
Finance, fourth edition, Mc Graw–Hill, Boston. 
 
Shanken, Jay (1982), “The Arbitrage Pricing Theory: Is It Testable?” The Journal of Finance Vol. 
XXXVII, December, p. 1129-1140. 
 
Sharpe, William F (1964) “Capital Asset prices: A Theory of Market Equilibrium Under Conditions of 
Risk”, Journal of Finance, vol. 19, p. 425-442 
 
Shu, Dongwei, (1999) “Ownership Restrictions and Stock Prices: Evidence from Chinese Markets, “The 
Financial Review, vol.  34, May, p. 37-56 
 
Wiggins, James B. (1992) “Betas in Up and Down Markets, ”The Financial Review, vol. 27(1), February, 
p. 107-118 
 
BIOGRAPHY  
 
Erie Febrian is a Lecturer at the Faculty of Economics, University of Padjadjaran, Bandung, Indonesia. 
He is now conducting a PhD research in Bank Risk Management at the International Islamic University 
Malaysia. Most of his research and papers are in the field of Risk Management and related areas. He can 
be reached through his email addresses: erie_febrian@yahoo.com;  and erie.febrian.fe@unpad.ac.id; 
Office fax # +62 22 2509055. 
 
Aldrin Herwany is the head deputy of Business Research Center at the Faculty of Economics, University 
of Padjadjaran, Bandung, Indonesia. He is a PhD Candidate at the International Islamic University, Kuala 
Lumpur, Malaysia. His research areas are Asset Pricing and Capital Market, as well as the associated 
areas. He can be contacted through herwany@yahoo.com; and aldrin.herwany.fe@unpad.ac.id; Office 
fax# +62 22 4239954. 
 
 

97




