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ABSTRACT

Objective — A previous study conducted by the same authors found that the conditions of market overreaction occurred
in Indonesia and the market factor in CAPM, or a single beta, is able to explain the portfolio returns. As a continuation
of that study, we now use the concept of conditional CAPM, or a dual beta, to test whether the performance of the dual
beta can outperform the single beta.

Methodology/Technique — The research uses the stocks of non-financial sector company on the Indonesian Stock
Exchange during the period between July 2005 and December 2015, which have been divided into two portfolios; the
winner and the loser. The conditional CAPM is applied by separating the market into upstream markets and downstream
markets, so the dual beta model can be formulated.

Findings — The results are consistent with the findings of Pettengill et al. (1995). The results of a single beta test do not
comply with the conditions required in the CAPM model and this can be corrected through conditional beta testing that
includes the testing on the up beta, down beta, and the dual beta.

Novelty — The dual beta model can explain the returns of the portfolio in accordance with the expected results in CAPM
testing. The explanation by using the dual beta model is more accurate and more successful than the single beta model.
Type of Paper: Empirical.

Keywords: Conditional CAPM, Dual Beta, Loser Portfolio, Winner Portfolio.
JEL Classification: J11, G31.

1. Introduction

The Capital Asset Pricing Model (CAPM) is an estimation model of returns that states which market factors
are the determinants of stock returns or portfolios in an equilibrium market. In this market condition, the
investors are not able to earn abnormal returns, however empirical studies have resulted in opposite findings.
This might be caused by anomalies in the market in which the investors can apply an active investment strategy
to obtain abnormal returns. One such strategy is a contrarian investment strategy that can be applied in
conditions of market overreactions.
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Many studies have been conducted to determine whether the market factor in the CAPM can explain the
returns on a portfolio formed in market overreaction conditions. The previous study by the same authors found
that overreaction conditions occurred on the Indonesian stock market during the period between 2005 and 2015
with indications of a return reversal on stocks. In this situation, the stocks winners turn into losers and the
losers stocks turn into winners. The results also prove that, by applying a contrarian investment strategy, market
factors in the CAPM model have a positive affect while the beta of winners is greater than losers but produces
a lower return (Sembiring, et al., 2016). As a continuation of that study, and also as the aim of the current
study, we will test conditional CAPM in order to determine whether the model can explain the returns of
winners and losers more effectively.

Pettengill, et al., (1995) estimates that beta operates separately in different conditions of risk. Specifically,
it is posited that the value of risk premium is significantly different from zero (positive in a high market, and
negative in low market). When CAPM is tested separately in these conditions, the relationship between beta
and portfolio returns become more powerful and significant. The methodology, hereinafter known as the dual
beta model, is supported by Fletcher (2000) for the scope of international stock markets, and Charteris (2014)
for the South African stock market.

Many studies using a dual beta model have been conducted but only a few of those studies have tested
portfolios of market winners and losers that have been formed in market overreaction conditions. Therefore,
this study will empirically test whether a dual beta model can outperform a single beta model in explaining the
portfolio returns of markt winners and losers.

Sharpe (1964), Lintner (1965), and Mossin (1969) were the first researchers to propose the Capital Asset
Pricing Model (CAPM). The test intends to prove that: (a) the relationship between risk and returns is linear
and positive, (b) The intercept is equal to the level of risk-free assets (zero), and (c) The only measurement of
relevant risk is beta. However, Lintner (1965) found that the intercept in the CAPM model is greater than the
monthly returns of US Treasury Bills as a level of risk-free assets.

Black, et al. (1972) conducted a cross-sectional regression between the average excess returns of the
portfolio and the estimated beta. The results of that study indicate that a portfolio with low beta has a positive
alpha, while a portfolio with high beta has a negative alpha. This proves that intercept is not equal to zero.
Furthermore, Fama and Macbeth (1973) propose several methodologies to test the CAPM model and study the
hypothesized existence of a positive relationship between the beta and average expected returns. Their findings
show that: (a) non-beta factors, or idiosyncratic risk, is different from zero but not significant, (b) there is a
linear relationship between risk and returns, (c) there is a significant positive relationship between risk and
returns, and (d) the alpha value as a intercept is not equal to zero but is positive and significant. In his study,
Reinganum (1981) then attempted to select stocks based on beta. The findings of that test show that a portfolio
with a high beta does not have a higher return than a portfolio with a low beta.

Conditional CAPM in the form of conditional beta or a dual beta was first introduced by Fabozzi and
Francis (1977) when testing beta instability based on the condition of the business cycle of bullish and bearish
markets. Bhardwaj and Brook (1993) also used a dual model of beta to test the effect of size on beta in bullish
and bearish markets. They found that the behaviour of beta is significant in both types of markets which are
classified when the market returns are greater (smaller) than the median return.

The conditional beta assumption is on the differences in market conditions and market timings. The market
will be segmented into an up market and a down market. The down market will generate a down beta that
depicts lower systematic risk, so that investors' required rate of return will be lower as a result of the low level
of risk assumed. In contrary, an up market will generate an up beta reflective of the high systematic risk
assumed. The investors' required rate of return will therefore be higher.

For the development of research related to testing the validity of CAPM, Pettengill, et al. (1995) uses the
methodology of the conditional relationship between beta and returns, known as conditional CAPM. Pettengill,
et al. (1995) found a significant and systematic relationship between risk and returns in both the up market and
the down market. When the excess return of the market is positive, the CAPM predicts a positive relationship
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between beta and returns. However, when the excess return of the market is negative, the CAPM model
predicts a negative relationship.

Based on the above description, the hypotheses of the study are as follows:

Hi: Slope SML portfolio winners in an up market is positive.

H>: Slope SML portfolio winners in a down market is negative.

Ha: Slope SML portfolio losers in an up market is positive.

Ha: Slope SML portfolio losers in a down market is negative.

Hs: Dual beta has a positive effect on the return of winner portfolios.
He: Dual beta has a positive effect on the return of loser portfolios.

1. Methods

The respondents in this research are all active non-financial stocks on the Indonesian Stock Exchange (BEI)
for the period between July 2005 and December 2015. These stocks have been classified into portfolios of
winners and losers based on the reversal of returns that occurs in market overreaction conditions. There are 20
portfolios for winners and 20 portfolios for losers.

The stages of data analysis design are as follows:

1) Operate time series regression based CAPM to estimate the single beta.

(Ro—Re) =0ap+Pp(Rm—Ry) +&i 1)

2) Operate time series regression based CAPM to estimate the dual beta.
Rit: Yo + Bupi Rmts + Bdwi Rmt (1 - 8) + € (2)

0 =1 is an up market condition, where (Rm— Ryf) > 0
d =0 is a down market condition, where (Rm— Rf) <0

E(Ylszl);éit = ’Y0+,Bupi1§mt+ei (3)
E(Y | 6=0) ; Rit = Yo+ Pawi Rmt + €i (4)

3) Operate cross section regression to estimate the single beta and the dual beta.
Ri= yo+ Mﬁupiﬁ + X2 fawi (1 — é) + e (5)
E (Y [3=1) ; Ri= yo+ ki fui Rmi+ € (6)
E (Y |8=0) ; Ri= Yo+ A2favi Rmt+ & ()

4) Estimate the relationship between the dual beta and the portfolio returns.
Ri=ao+ a1, P +er (8)

5) The operating procedure of the t-test and f-test uses the EViews program for testing the proposed
hypothesis.

2. Results and Discussion

Table 1 shows the results of the previous study conducted by the authors (Sembiring, et al., 2006):
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Table 1: The Abnormal Return of Portfolio in Period July 2005 - December 2015

Abnormal Return Abnormal Return
Description _ Loser . . Winner _ Differepce
Formation Testing Formation Testing Loser-Winner
Period Period Period Period

Mean -0.120645 0.179905 0.070545 -0.046955 0.225625
Maximum -0.045400 0.479900 0.175400 -0.008000 0.487900
Minimum -0.296800 0.038300 0.023700 -0.158700 0.081200
Standard Deviation 0.069285 0.104159 0.042867 0.036564 0.096110

Observation 20 20 20 20 20

The current study will test conditional CAPM, or dual beta, determining whether the performance of the
dual beta is able to outperform a single beta. The single beta will be tested first, followed by the dual beta.
Table 2 shows the results of the cross section regression for the single beta.

Table 2: A Testing Result of Single Beta in Period January 2006-December 2015

(Rp—Rf)z)bO"‘)blBi + 6
Portfolio Ao M F-stat
Winner 0.0109***) 0.0078 1.6860
Loser 0.0312***) -0.0145**) 3.6864**)

**%) significant at o = 1%
**) significant at o = 5%

Table 2 shows inconsistency in the results with the required conditions in testing the CAPM, where the
slope of SML for winners is positive but not significant, while the slope of SML for the loser is significant but
negative. The next step is to test the dual beta and compare the results with the results of the single beta testing.
The use of a single beta will lead to a mutual off-set between slopes SML of an up market and a down market,
so that the average beta will be close to zero. The implication is that the beta gives virtually no explanation for
the returns of the portfolio.

Related with the dual beta model, investors who consider market timing will determine the structure of the
portfolio with a high beta, if the market is estimated to have a higher return than the risk-free rate. On the other
hand, investors will determine the structure of the portfolio with a low beta, if the market is expected to have
a lower return than the risk-free rate. This strategy is based on the idea that, during the up market, a portfolio
with a high beta would have expected returns larger than a portfolio with low beta, and vice versa.

However, if an investor does not make an accurate prediction of the direction of the market, then the
expectation of the returns of the portfolios with a high beta (low) may be lower (higher) than the expected
return of the portfolio with low beta (high). This will cause a loss or loss of potential gain for investors. If the
movement of the market tends to go down, there will be a greater loss on the portfolio with a beta that is higher
when compared with the portfolio with low beta.

In the process of testing a dual beta, of the 120 months observed, there were 76 periods of up market conditions
and 44 periods of down market conditions. After testing the hypotheses, the following results were generated:
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Table 3: A Testing Result of the Winners and Losers Beta in Up Market and Down Market for Period
January 2006 - December 2015

Up Market Down Market
Description (Rp — R)i = Ao + A1 Bupi + € (Rp — R)i = Ao + A1 Bawi + €
Xo M Ao M
Winner 0.0335**%) 0.0141**) -0.0215***) -0.0147*%)
F-stat 3.1200**) 3.5599**)
Loser 0.0493***) -0.0018 -0.0155***) -0.0178**)
F-stat 0.1492 3.2751*%)

***) significant at o = 1%
**) significant at a = 5%

The results of the dual beta testing as shown in Table 3 demonstrate that in an up market, the slope of SML
for winners is positive while in the down market, the slope is negative. These results are consistent with
Pettengill, et al. (1995), and therefore confirm the hypotheses. However, the SML slope is found negative in
the down-market conditions, but has no effect in the up market. These results therefore do not support the
hypothesis that the SML slope in the up-market conditions are positive.

The use of a single beta provides virtually no explanation for the returns on a portfolio. However, as is seen
in Table 3, the use of a dual beta can potentially generate an explanation for variations in returns more
accurately.

The dual beta coefficient in winner portfolios shows that, when the market is segmented, beta can explain
the portfolio returns in accordance with the required conditions in the CAPM model. While the single beta
coefficient on the losers’ portfolio shows a significant negative slope, when the market is segmented so that a
dual beta is formed, the negative value becomes insignificant. These results are not in accordance with the
condition that is required in the CAPM model but is supported by some empirical findings (De Bont and
Thaler, 1987; Chopra, et al., 1992) which states that beta does not affect the return on a portfolio that is formed
in conditions of market overreaction.

From all of the descriptions relating to testing the CAPM model, it can be concluded that the conditional
CAPM model, or dual beta model, can be used to explain the variation of returns in a portfolio more efficiently
than the standard CAPM model or a single beta model. These results are consistent with Pettengill, et al.
(2002).

Furthermore, in completing the CAPM test results, the classical assumptions test is used to prove that the
estimation model is accurate.

Table 4: A Testing Result of Classical Assumptions Conditional CAPM in Period January 2006-December 2015

Market Timing Autocorrelation Heteroscedasticity Normality
Portfolio (Durbin-Watson stat.) (White test) (Jarque-Bera-JB test)
Winner Up market 2.1662 2.0085 1.2170
Down Market 2.3268 1.8000 0.5023
Loser Up market 1.6265 1.7464 0.2425
Down Market 1.8291 0.4245 1.5019

Based on the test results as summarized in Table 4, it can be concluded that the estimation model is impartial
because all assumptions of the BLUE (best linear unbiased estimator) have been met. These results also
reinforce the conclusions derived from the results of the hypothesis testing, particularly in relation to the
winners’ portfolio (up market and down market) and for the losers (down market), which is consistent with
the conditions required in the CAPM model.
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After estimating the slope of SML, the estimation process is carried out on the relationship between the
dual beta and the returns portfolio to obtain the consistency of the test results as required in the CAPM model.
Estimates of these relationships are shown in Table 5.

Table 5: A Testing Result of Dual Beta in Period January 2006 - December 2015

b ; _R| = 0Op +0£1,E+ €
arameter
Winner Loser
0o -0.0550**) -0.0170
o1 0.0954***) 0.0458***)
F-stat 6.3848***) 3.475663**)

**%) significant at o = 1%
**) significant at a = 5%

The results in Table 5 show that dual beta has a positive and significant impact on portfolio returns of both
winners and losers. These results are consistent with the conditions required in the CAPM model and they
support the hypotheses of this study.

3. Conclusion

The purpose of this study is to test whether the model of conditional beta or dual beta model is able to
explain the variation in portfolio returns more efficiently than the single beta model. The portfolio which is
the object of this research is a portfolio of stocks that have been classified into winner and loser groups, based
on their return reversal. This return reversal is an indicator of market overreaction conditions.

The test results indicate that portfolio returns can be explained better by the conditional beta model or a
dual beta which separates the market into an up market and a down market. This is consistent with the findings
of Pettengill et al. (1995). The results of a single beta test do not comply with the conditions required in the
CAPM model and this can be corrected through conditional beta testing that includes the testing on the up
beta, down beta, and the dual beta. Indeed, there are results from testing the conditional CAPM model that do
not fit this theory, particularly in the loser portfolio, however the results are supported by several empirical
studies related to conditions of market overreaction, such as the findings of De Bont and Thaler (1987).

This study has limitations related with the robust testing of CAPM model, as it only uses market factors as
a determinant of returns. This study also fails to consider and explain the economic conditions that may affect
returns. Further research may therefore attempt to test particular conditions referred to as the structural break
analysis.

Further research may also add other factors which may affect returns, as proposed in multifactor models.
By using statistic or econometric methods, we can test whether, if compared with the other factors, market
factors are the most dominant factor influencing returns.
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