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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Six-factor plus intellectual capital in the capital 
asset pricing model and excess stock return: 
Empirical evidence in emerging stock markets
Astrid Maharani1,2 and I Made Narsa1*

Abstract:  This study expands previous research by adding intellectual capital to the 
capital asset pricing model and deepening the measurement of intellectual capital using 
more comprehensive proxies. This study is novel in that it is related to evaluation 
according to market developments using tests on potential factors in the asset pricing 
model by adding intellectual capital variables. Intangible assets have the explanatory 
and predictive power of size and value strategies in predicting returns. This study uses 
a sample of all industries from all companies listed on the Indonesia Stock Exchange 
during 2012–2022; the sample totals 5767 firm-years. The results show a significant 
relationship between the six-factor capital asset pricing model, intellectual capital, and 
excess stock returns. The robustness test supports these findings, suggesting that intel-
lectual capital performs better financially as an intangible asset. This study contributes to 
the literature regarding the role of intellectual capital in the capital asset pricing model, 
which can be helpful when making investment decisions in emerging stock markets.

Subjects: Investment & Securities; Financial Accounting 

Keywords: capital asset pricing model; emerging stock market; excess stock return; 
intellectual capital; six-factor
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1. Introduction
This current study develops previous studies on the capital asset pricing model (CAPM) conducted 
by Fama and French (2018) as well as Foye and Valentinčič (2020). They estimate the CAPM using 
market premium, market capitalization factor (SMB), book-to-market factor ratio (HML), operating 
profitability, investment, and momentum. This current research expands the previous studies by 
adding intellectual capital to the capital asset pricing model. The interesting issue of this current 
study lies in the previous research’s findings on additional intellectual capital variables in the 
CAPM. The addition of intangible assets has the explanatory and predictive power of size and value 
strategies to predict returns (Roy & Shijin, 2018a). However, this current study is different from the 
previous studies because it adds intellectual capital to the six-factor capital asset pricing model. 
The research gap of this study is based on the fact that previous studies on CAPM obtained mixed 
results. Several studies show that the six-factor model can explain market returns (Cakici et al.,  
2013; Foye & Valentinčič, 2020). On the other hand, another study confirms that the six-factor 
cannot explain market returns (Ayub et al., 2020). The results of the earlier studies are contra-
dictory so that this current study is inspired to investigate how the six-factor plus intellectual 
capital model could affect the CAPM. This study answers the research gap by including additional 
intellectual capital as one of the factors in CAPM with the intellectual capital to deduce the 
relationship model. Intellectual capital is based on the resource-based view theory stating that 
companies with many intangible assets have better financial performance and intellectual capital 
is related to investment decision-making (Farooq et al., 2022; Widiatmoko et al., 2020).

Furthermore, this study adds an explanation of intellectual capital measurement by implement-
ing a comprehensive proxy. Referring to the research by Lin et al. (2014), this current study 
adopted more detailed data on intellectual capital, such as human capital, customer capital, 
innovation capital, and procedure capital, to estimate the influence of each component of intel-
lectual capital news on a firm’s stock returns and to examine different reactions to each compo-
nent of intellectual capital. The measurement of intellectual capital in the CAPM employed by this 
study is the modified value added-intellectual coefficient (M-VAIC) proxy. Calculations with M-VAIC 
can indicate the ability of intellectual capital to create corporate values (Laing et al., 2010; Ulum 
et al., 2017). The novelty of this study is related to market development-based evaluation using 
tests on potential factors in the asset pricing model that adds intellectual capital variables as 
intangible assets. These variables have the explanatory and predictive power of size and value 
strategies to predict returns.

Market-based accounting research (MBAR) continues to evolve and adapt to current issues related 
to capital market phenomena as a result of the developments from various expansion phenomena in 
the previous research (Beaver, 1982; Lev & Ohlson, 1982). Furthermore, investment in the capital 
market is an interesting phenomenon to study. MBAR is relevant to studies of capital markets, the 
capital asset pricing model, capital market information, and capital market regulations (Lev & Ohlson,  
1982). Investors can use the CAPM method to estimate stock portfolios (Ayub et al., 2020). 
Importantly, the CAPM model should be continuously evaluated according to market developments 
by using tests on potential factors in the asset pricing model (Harvey & Liu, 2021). CAPM has identified 
several potential factors in the asset pricing model carried out by various researchers.

The development of asset pricing has been conducted by Sharpe (1964)who define CAPM. 
Furthermore, Fama and French (1993) criticize that market beta cannot explain market returns, 
and they introduce a three-factor model, which constitutes a multi-factor model developed to 
respond to anomalies found when testing the CAPM. These anomalies include a market premium, 
market capitalization factor (SMB), and book-to-market ratio factor (HML). Fama and French (2015) 
add operating profitability and investment factors to the five-factor model. This addition is based 
on two reasons. First, operating profitability reflects the tendency of stocks with high profitability to 
be superior to stocks with low profitability. Second, the investment factor reflects the tendency of 
stocks with low investment to be superior to stocks with high investment.
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Study about the CAPM factor is still carried out with anomaly and international testing of the 
five-factor model to more significantly explain anomalies and improve the description of interna-
tional stock market returns (Fama & French, 2016, 2017). Moreover, testing to find the best 
investor portfolio estimate continues to conduct. Fama and French (2018) add a momentum factor 
to the five-factor model from the CAPM as an additional factor. Several previous studies have 
found that the weakness of the five-factor model with the additional momentum factor from the 
CAPM is its inability to explain excess returns (Azimli, 2020; Belimam et al., 2018; Fama & French,  
2015, 2017; Khudoykulov & McMillan, 2020; Mosoeu & Kodongo, 2020; Sembiring, 2018). This 
condition occurs because the main problem with the model cannot capture the low average 
returns on small stocks whose returns behave like heavily invested firms despite low profitability. 
As a result, the model’s performance is not sensitive to the way its factors are defined.

The selection of intellectual capital as an explanation for CAPM is based on factors, such as 
human capital emerging in measuring the CAPM, developed in several previous studies (Barras,  
2019; Park et al., 2021; Roy & Shijin, 2018b, 2019). Human capital is considered a valuable standard 
portfolio referred to by investors. In fact, CAPM’s human capital is a major concern for investors 
(Barras, 2019). One of the updates of this study is the addition of the intellectual capital variable. 
This is the reason why human capital is one component of intellectual capital. Therefore, intellec-
tual capital is a comprehensive variable to describe human capital, which is an important resource 
for creating corporate values (Sardo & Serrasqueiro, 2017). This current study adds other variables 
by referring to previous research, which aims to measure variation in return predictability; return 
predictability is a primary concern for investors (Barras, 2019; Park et al., 2021; Roy, 2021; Roy & 
Shijin, 2018b, 2019). The motivation of this study is based on the need to expand factors that 
affect the CAPM so that investors can calculate non-diversifiable risks in a portfolio and compare 
the risks with the predicted rate of return.

Characteristics of the capital market in Indonesia is a weak form (Worthington & Higgs, 2006; 
Yang & Pangastuti, 2016). It is interesting to analyze how the six-factor plus human capital CAPM 
analysis and excess stock returns in Indonesia provide an overview of the capital market, which 
reflects emerging markets. This current study contributes to expanding the research conducted by 
Fama and French (2018) as well as Foye and Valentinčič (2020). This current study adds intellec-
tual capital to the CAPM and deepens the measurement of intellectual capital by using a more 
comprehensive proxy in the capital market with a weak form. This study successfully shows that 
the six-factor CAPM plus intellectual capital is more relevant to understand the relationship 
between risk and return in asset predictability. This study contributes to trigger investors’ attention 
to intangible asset factors when making investment decisions.

These empirical results can assist financial advisors to determine risks in the market. Investors 
can comprehensively consider the six-factor in the CAPM and intellectual capital before investing. 
The M-VAIC proxy for intellectual capital measurement can estimate the influence of intellectual 
capital components, estimate the influence of each component of intellectual capital news on 
a firm’s stock returns, and examine different reactions to each component of intellectual capital. 
The global recession phenomenon predicted by experts has encouraged the Financial Services 
Authority (OJK) to make 35 policies to develop the economy, including the capital market sector. 
However, in reality, the regulator has not passed a policy on providing literacy of CAPM for 
investors. The results of this study can provide recommendations for regulators so that investors 
can be more aware of the CAPM calculation by using factors that influence investment decision- 
making. The massive literacy of CAPM about the investment climate in Indonesia is expected to 
improve investors’ good understanding of investment in the capital market.

The rest of the workflow is as follows. Section 1 presents a literature review of the theory and 
development of the multi-factor CAPM. Section 2 specifics the developed hypotheses. Section 3 
presents the research design of variables, data, and methods. Section 4 reports the empirical 
results and discussion. Finally, Section 6 summarizes and concludes the study.
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2. Literature review
This study refers to the prospect theory proposed by Kahneman et al. (1979), who assert that 
several risks must be considered when making investments; for example, determining how pro-
spects are perceived, determining how the valuation principle governing the evaluation of advan-
tages and disadvantages, and assessing uncertain outcomes. The capital asset pricing model 
(CAPM) has been a dominant paradigm in financial markets for pricing risky assets since the 
early days of prospect theory. According to the prospect theory, four factors influence investor 
behavior: reference dependence, loss aversion, diminishing sensitivity, and probability weighting 
(Gregoriou et al., 2019). The most important aspect of this theory is how investors perceive risk in 
their investments. Based on this, investors can use the six-factor plus intellectual capital calcula-
tion in the capital markets.

Many previous studies have discussed the development of the capital asset pricing model and 
defined the CAPM (Sharpe, 1964; Litner, 1965; Moosin, 1969). In contrast, Fama and French (1993) 
criticize that market beta cannot explain market returns, and they introduce a three-factor model, 
which is a multi-factor model developed to respond to anomalies found when testing the CAPM; these 
anomalies are a market premium, market capitalization factor (SMB), and book-to-market ratio factor 
(HML). Fama and French (2015) also add operating profitability and investment factor to the five- 
factor model. This addition is based on two reasons. First, operating profitability reflects the tendency 
of stocks with high profitability to be superior to stocks with low profitability. Second, the investment 
factor reflects the tendency of stocks with low investment to be superior to stocks with high 
investment. Research on the CAPM factor continues to conduct anomaly and international testing 
of the five-factor model to more significantly explain anomalies and improve the description of 
international stock market returns (Fama & French, 2016, 2017). Testing to find the best investor 
portfolio estimate continues to be carried out by considering investors’ preferences (Jin & Sui, 2022). 
Fama and French (2018) added a momentum factor to the six-factor model from CAPM.

Several previous studies have tested the five-factor CAPM model in Indonesia and proven that 
the five-factor CAPM model can explain market returns (Foye & Valentinčič, 2020; Wijaya et al.,  
2018). Several previous studies still use the five-factor model in their testing. Meanwhile, other 
studies used multi-factor spanning tests (Azimli, 2020; Fama & French, 2018; Foye & Valentinčič,  
2020; Roy, 2021), multiple linear regression (Wijaya et al., 2018), Gibbons-Ross-Shanken or GRS test 
(Harvey & Liu, 2021; Mosoeu & Kodongo, 2020), and the generalized method of moments (GMM) 
(Belimam et al., 2018; Cakici et al., 2013; Mosoeu & Kodongo, 2020; Racicot & Rentz, 2016; Roy,  
2021) to test multi-factor on CAPM. Fama and French (2018) analyze various versions of the 
performance of the six-factor model, and they add momentum to the six-factor model. The factors 
that include the regression show that the momentum factor adds explanatory power to the six- 
factor model. The previous studies on CAPM have obtained mixed results. Several studies show 
that the six-factor model can explain market returns (Cakici et al., 2013; Foye & Valentinčič, 2020). 
On the other hand, other studies confirm that the six-factor cannot explain market returns (Ayub 
et al., 2020). Such a condition motivates the researchers to conduct this investigation to help 
investors calculate the non-diversifiable risks in a portfolio and compare the risks with the 
predicted rate of return.

This study shows that the six-factor model performs well. Foye and Valentinčič (2020) investi-
gate the Indonesian stock market in the period of December 1996-May 2017. This current study 
adopted the methodology of Fama and French (2015). However, this current study is different from 
the previous studies because it includes the momentum factor in the analysis but does not build 
a set of momentum-ordered portfolios. This current study evaluates and compares 16 models, 
ranging from the CAPM with the addition of SMB to the six-factor model. In addition, the three- 
factor and five-factor models produce large interceptions for all portfolio sets, and the five-factor 
model does not improve the three-factor model. Foye and Valentinčič (2020) argue that Indonesia 
has properties, such as a privileged financial reporting environment and low quality of earnings, 
which contribute to research results. Cakici et al. (2013) suggest that the size, value, and influence 
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of momentum on 18 emerging markets are divided into three regions (Asia, Eastern Europe, and 
Latin America) in monthly stock data and in the period of January 1990-December 2011. 
Meanwhile, research by Cakici et al. (2013) employed GMM-based test statistics to evaluate and 
rank the performance of different models. The generalized method of moments (GMM) is employed 
to serially test abnormal and autocorrelated error terms. The GMM results show that the level of 
statistical significance of GRS is strong for local factors, and most of the results use the US and 
global factors. Various previous studies have investigated ways to understand the key factors of 
CAPM so that investors can identify mistakes when investing and creating an investment portfolio 
(Chen et al., 2019).

Research related to the multi-factor CAPM continues. Roy and Shijin (2018a) suggest that the 
risk of an asset is measured by the covariance of return on assets with returns on the aggregate 
market and human capital. Intertemporal and consumption-based CAPM with an extended 
version of the CAPM framework examines excess returns on Fama and France portfolios sorted 
by BE/ME-size and momentum across economies. Price factors frequently used in anomalous 
literature include Fama and French factors, momentum, dividend yields, bond market factors, 
thrift, aggregate market, and human capital. This study employed panel data from developing 
and developed countries, panel regression, IV-GMM with random effects, and PCA. This study has 
found that the aggregate market and human capital are the strongest predictors of return on 
assets across economies. In addition, the aggregate market, human capital, and savings are 
strong predictors of return on assets in developing countries while the aggregate market and 
human capital are the best predictors of return on assets in developed countries. Interestingly, 
human capital degrades the predictive ability of the Fama and French factors and becomes 
redundant along with momentum, dividend yield, and bond market factors. Research on the 
inclusion of human capital helps investors and academics of CAPM (Khan et al., 2022) estimate 
returns more accurately.

Several previous studies have tested the five-factor CAPM model in Indonesia and have revealed 
that the five-factor CAPM model can explain market returns with mixed results (Foye & Valentinčič,  
2020; Wijaya et al., 2018). This study will test the six-factor CAPM model plus intellectual capital 
and employ multiple regressions with a robustness test using GMM to overcome the weaknesses of 
previous research.

3. Hypothesis development
Financial economics calculations are used to estimate the expected return on individual stocks. 
CAPM provides a straightforward and intuitive relationship between systematic risks and returns. 
In this case, the importance of CAPM components in explaining excess stock returns is required. 
The hypotheses of this study are developed by referring to the prospect theory proposed by 
Kahneman et al. (1979), who argue that risks must be considered when making investments; for 
example determining how prospects are perceived, determining how the valuation principle 
governing the evaluation of advantages and disadvantages, and weighting uncertain outcomes. 
Gregoriou et al. (2019) postulate that the capital asset pricing model (CAPM) has been a dominant 
paradigm in financial markets for pricing risky assets.

According to CAPM, the natural explanatory variable is the market premium (Fama & French,  
2018), which can communicate the return. Moreover, the factor of market premiums strongly 
influences excess stock returns (Fama & French, 2017). 

H1: Market premium has a significant effect on excess stock returns.
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Market capitalization is one of the components used in portfolio management to determine the size of 
a portfolio (Fama & French, 2017; Khudoykulov & McMillan, 2020). The previous study shows that 
market capitalization has a significant effect on a stock’s expected return (Fama & French, 2017). 

H2: Market capitalization has a significant effect on excess stock returns.

Previous research denotes that book-to-market has a significant impact on investment decision- 
making (Cakici et al., 2013; Khudoykulov & McMillan, 2020). This shows the importance of book-to- 
market as a component that can significantly impact excess stock returns. 

H3: Book-to-market has a significant effect on excess stock returns.

Operating profitability is a CAPM component and has been studied. Previous research has shown 
that operating profitability is an important factor in explaining average return (Fama & French,  
2015, 2017; Foye & Valentinčič, 2020). 

H4: Operating profitability has a significant effect on excess stock returns.

Previous research has found that investment plays a role in explaining average return (Fama & 
French, 2017; Foye & Valentinčič, 2020). With the addition of investment factors, the CAPM’s value 
factor becomes redundant to describe average returns in the sample’s examination (Fama & 
French, 2015). 

H5: Investment has a significant effect on excess stock returns.

The momentum effect has an impact on the progress of the equity market (Cakici et al., 2013). As 
a result, momentum is an important CAPM component. Previous research has shown that momentum 
has a significant impact on explaining portfolio returns (Cakici et al., 2013; Fama & French, 2015). 

H6: Momentum has a significant effect on excess stock returns.

The results of previous research also show that the six-factor model on the CAPM has 
a significant effect on excess stock returns (Fama & French, 2018; Roy, 2021; Roy & Shijin,  
2018b, 2019). Since the 1990s, the development of intellectual capital in several countries 
has caused the economy driven by innovation; such a condition has provided the momentum 
for intellectual capital to create competitive advantages (Do et al., 2022). It is predicted that 
the addition of intellectual capital to this research model enables companies with many 
intangible assets to have better financial performance and create a relationship between 
intellectual capital and investment decision-making (Farooq et al., 2022). This study adds 
intellectual capital by referring to the resource-based view theory. This theory postulates that 
companies with many intangible assets have better financial performance and can create 
a relationship between intellectual capital and investment decision-making (Farooq et al.,  
2022; Widiatmoko et al., 2020). This statement is proven by previous research, which has 
revealed a significant influence between investors’ intellectual capital and investment deci-
sion-making.
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H7: Intellectual capital has a significant effect on excess stock returns. 

Figure 1 shows the empirical model in this study. There are 7 factors (market premium, market 
capitalization, book-to-market, operating profitability, investment, momentum, and intellectual 
capital) as independent variables with excess stock returns as the dependent variable.

4. Research design

4.1. Data
The analysis utilizes a sample of companies listed on the Indonesia Stock Exchange during the period 
from 2012 to 2022. The total number of companies included in this study amounted to 5767 firm- 
years. The sampling was conducted by subtracting from the total population of 5862 firm- 
years (show in Table 1).

Market premium (Mkt)

Market capitalization (SMB)

Book-to-market (HML)

Operating profitability (RMW)

Investment (CMA)

Momentum (UMD)

Intellectual capital (IC)

Excess stock return (Ri-F)

Figure 1. Empirical Model.

Table 1. Information sample Companies

Year
Listed 

Companies

Minus

Sample 
Companies

Delisting 
Companies

Companies with 
Incomplete 

Financial Data
2012 450 (4) (7) 439

2013 472 (7) (6) 459

2014 494 (2) (7) 485

2015 514 (3) (3) 508

2016 533 (4) (2) 527

2017 559 (8) (1) 550

2018 619 (4) (4) 611

2019 688 (6) (2) 680

2020 713 (6) (2) 705

2021 820 (14) (3) 803

Total 5862 (58) (37) 5767
Notes: This table reports information chosen companies of the study. 
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The data of this study were collected from the OSIRIS and Bloomberg databases. Panel model 
regression was used to conduct the analysis. The regression model was estimated using the 
generalized least squares (GLS) panel method. It replaces the ordinary least squares (OLS), 
which suffer from two distinct issues: heteroscedasticity and autocorrelation. The STATA statistical 
tool was utilized to investigate the GLS panel estimation equations to resolve this issue. The 
robustness test used in this study employed the generalized method of moments (GMM). GMM 
can rank and evaluate the performance of various models as well as evaluate the economic and 
statistical performance of asset pricing models (Cakici et al., 2013; Roy, 2021).

Descriptive statistics, such as mean, median, maximum, minimum, and standard deviation of 
the research data, were calculated for this study. Descriptive statistic data were calculated to find 
out the condition of the data from the research variables. The results of the descriptive statistical 
calculations are in the form of nominal data, which are explained descriptively and based on the 
processed data.

4.2. Variable definition and measurement

4.2.1. Dependent variables
4.2.1.1. Excess stock return (Rit-Ft). In this study, excess stock returns (Rit-Ft) refer to Fama and 
French (2018) as well as Harvey and Liu (2021). Excess stock returns are measured by reducing the 
monthly return portfolio with one month’s risk-free return. The formula of this calculation is as 
follows. 

4.2.2. Independent variables
4.2.2.1. Market premium (Mkt). This study employed return on market to measure the market 
premium (Cakici et al., 2013; Foye & Valentinčič, 2020).

4.2.2.2. Market capitalization (SMB). In this study, market capitalization refers to the theory of 
Fama and French (2018) and the theory of small minus big (SMB) that explains differences in the 
returns on portfolios of large and small stocks. These theories were employed to measure the size 
factor. Tests were conducted at SBM to classify companies based on the size of their share 
capitalization values. When companies were grouped, they were initially calculated based on the 
formula. Afterward, they were sorted, starting from companies with large capitalization (large 
market capitalization values) to companies with small capitalization values (Fama & French, 2015).

4.2.2.3. Book-to-market (HML). This study refers to the theory of Fama and French (2018). This 
theory uses the high minus low book-to-market equity (HML), which explains differences in returns 
from high and low B/M stock portfolios. This theory was employed to measure value factors. 
Meanwhile, B/M was calculated by comparing the book value with the company’s market value 
in the capital market. After that, companies that have high B/M were grouped with companies that 
have high and low B/M values (Fama & French, 2015).

4.2.2.4. Operating profitability (RMW). This study refers to the theory of Fama and French (2018). 
This theory uses the robust minus weak (RMW) to measure the profitability factor. The mechanism 
calculates the difference between returns on diversified stock portfolios with strong profitability 
and those with weak profitability for the t-period.
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4.2.2.5. Investment (CMA). This study uses CMA (conservative minus aggressive) in measuring the 
investment factor. First, the difference from asset growth is calculated (Azimli, 2020; Fama & 
French, 2015; Foye & Valentinčič, 2020). 

Afterward, the difference in diversified portfolio returns on stocks of low and high-investment 
companies, called conservative and aggressive investments, for the t-period was calculated.

4.2.2.6. Momentum (UMD). This study refers to Fama and French (2018) and Carhart (1997) using 
UMD (up minus down) in measuring the momentum factor. The calculation is an average of 12 
months stock return (Ayub et al., 2020).

4.2.2.7. Intellectual capital (IC). This study it refers to Laing et al. (2010) and Ulum et al. (2017) 
using MVAIC to measure intellectual capital factors. This calculation is as follows. 

Human capital efficiency was calculated using the ratio of value-added and human capital. The 
calculation of human capital was from total salaries and wages. 

Structural capital efficiency was calculated using the ratio of structural capital and value-added. 
The structural capital calculation was calculated by deducting value-added and human capital. 

Relational capital efficiency was calculated by the ratio of relational capital and value-added. The 
relational capital was calculated with the company’s marketing costs data using the following 
formula. 

Capital employed efficiency was calculated by value-added and capital employed. capital 
employed was calculated with the book value of total assets.

The full MVAIC formula is as follows. 

Based on the conceptual framework and hypotheses in this study, the model specifications are as 
follows (description of variables see Table 2). 
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4.2.3. Control variable
4.2.3.1. Earnings per share (EPS). This study employed earnings per share, which functions as 
a control variable. The use of earnings per share as a variable control is justified because the 
EPS is a component of firm-specific information (Loang & Ahmad, 2022).

4.2.3.2. Net profit margin (NPM). This study employed the net profit margin (NPM) as a control 
variable. NPM is determined by fundamental factors and used as a control variable (Astuty, 2017). 

5. Empirical results and discussion

5.1. Empirical results
The mean, standard deviation, minimum, and maximum values for each of the model variables are 
presented in Table 2–3. This study employed unbalanced panel data using the generalized least 
square (GLS) in testing. This study employed the random effect as the estimation method. The 
results of this study in Table 2–3 denote that all results are intersecting with excess stock returns. 
Table 2–3 shows that excess stock return (Rit-Ft), market premium, market capitalization (SBM), 
book-to-market (HML), operating profitability (RMW), and investment (CMA) have positive 
averages. In contrast, momentum (UMD) and intellectual capital (IC) have negative averages. All 
of the observation data indicate that they vary greatly. Operating profitability data (RMW) have the 
highest distribution, as evidenced by the highest standard deviation value.

The Pearson correlation results of this study are presented in Table 4. The results show no 
endogeneity problem in variables and no multicollinearity problem in the model. These Pearson 
correlation results are presented in the coefficient numbers as follows.

Table 5 shows the results of regression testing with three models. Model 1 is the outcome of 
a six-factor analysis, model 2 is the outcome of a six-factor plus intellectual capital analysis, model 
3 is the outcome about a six-factor plus intellectual capital with the control variable analysis. 
Table 5 shows that the test was conducted from the results of the estimation method of the 
random effect model. From Table 5 in model 1 shows that market premium (Mkt), market 
capitalization (SBM), book-to-market (HML), operating profitability (RMW), investment (CMA), and 
momentum (UMD) have a significant effect on excess stock return (Rit-Ft). Overall, model 1 has 
a high goodness of fit (F = 862.22; p = 0.000). In addition, the variance of the excess stock return 
can be explained by a six-factor of 47.26%. These results are consistent with those of previous 

Table 2. Description of variables
Information Description
Rit � Ft excess stock return

αi , βi; si; hi , ri, ci , mi , li regression coefficient

Mktt market premium

SMBt market capitalization

HMLt book to-market

RMWt operating profitability

CMAt investment

UMDt momentum

ICt intellectual capital

εit error term
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studies indicating that the six-factor model is a factor that comprehensively explains the capital 
asset pricing model (Fama & French, 2018; Roy, 2021).

Meanwhile, model 2 shows that market premium (Mkt), market capitalization (SBM), book-to- 
market (HML), operating profitability (RMW), investment (CMA), momentum (UMD), and intellectual 
capital (IC) have a significant effect on excess stock return (Rit-Ft). Model 2 has high goodness of fit 
(F = 769.60, p = 0.000). In addition, the variance of the excess stock return can be explained by 
a six-factor plus intellectual capital of 48.27%.

Model 2 is the core model of this study. This model shows that the market premium has 
a significant effect on excess stock returns with a p-value of 0.000 (H1 is accepted). These results 
are supported by Fama and French (2017), who have found that the factor market premium is 
strongly associated with a significant effect on excess stock returns. The findings of this study 
show that market capitalization has a significant effect on excess stock returns with a p-value of 
0.000 (H2 is accepted). These findings are consistent with those of previous research, which show 
that market capitalization has a significant effect on the calculation of expected returns of stocks 
(Fama & French, 2017; Khudoykulov & McMillan, 2020). This study has proven that book-to-market 
has a significant effect on excess stock returns with a p-value of 0.000 (H3 is accepted). This result 
is in line with previous research, which explains that book-to-market has a significant effect on 
decision-making investment (Cakici et al., 2013; Khudoykulov & McMillan, 2020). This study has 
proven that operating profitability has a significant effect on excess stock returns, with a p-value of 
0.051 (H4 is accepted). This finding agrees with those of previous research, which shows that 
operating profitability is a factor that contributes to the explanation of average return (Fama & 
French, 2015, 2017; Foye & Valentinčič, 2020). This research has discovered a p-value of 0.025, 
indicating that investment has a significant effect on excess stock returns (H5 is accepted). This 
finding supports previous research by demonstrating that investment is a factor that contributes to 

Table 3. Descriptive statistics
Statistic RitFt Mkt SBM HML RMW CMA UMD IC
Mean 0.007 0.015 21.475 0.038 3.981 0.059 −0.192 −0.021

Maximum 0.378 0.178 27.704 0.1 49.8 0.499 1 6.955

Minimum −0.499 −0.145 16.047 −0.01 −49.91 −0.396 −1 −7.628

Std. Deviation 0.822 0.081 1.951 0.025 12.955 0.139 0.446 1.906

Observations 5767 5767 5767 5767 5767 5767 5767 5767

Source: The Processed Secondary Data (2023). 

Table 4. Pearson correlations
Variables (1) (2) (3) (4) (5) (6) (7) (8)
(1) RitFt 1.000

(2) Mkt 0.667 1.000

(3) SBM 0.274 0.253 1.000

(4) HML 0.316 0.283 0.134 1.000

(5) RMW 0.098 0.107 0.247 0.040 1.000

(6) CMA −0.025 −0.019 0.077 0.033 0.318 1.000

(7) UMD −0.101 −0.127 0.046 −0.072 0.053 0.054 1.000

(8) IC 0.333 0.302 0.324 0.176 0.069 −0.042 −0.039 1.000

Source: The Processed Secondary Data (2023). 
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Table 5. Regression results
Independent 
Variable Model 1 Model 2 Model 3
Constant 0.111 

(12.17)***
0.084 

(8.87)***
0.053 

(9.42)***

Mkt 0.602 
(57.78)***

0.579 
(54.87)***

0.426 
(66.61)***

SBM 0.004 
(10.24)***

0.003 
(7.17)***

0.001 
(7.15)***

HML 0.419 
(13.17)***

0.390 
(12.35)***

0.251 
(13.44)***

RMW 0.0001 
(1.22)*

0.0001 
(1.25)*

0.0001 
(2.00)**

CMA 0.017 
(2.88)***

0.013 
(2.25)**

0.007 
(2.11)**

UMD 0.003 
(2.07)**

0.003 
(1.91)*

0.003 
(3.41)***

IC 0.004 
(10.64)***

0.003 
(13.65)***

EPS 0.319 
(0.263)***

NPM 0.520 
(20.74)***

N 5767 5767 5767

R2 0.4732 0.4833 0.5816

Adj. R2 0.4726 0.4827 0.5813

F 862.22 769.60 705.05

Notes : *** significance at the level of 1%, ** significance at the level of 5%, *significance at the level of 10%. 
Source: The Processed Secondary Data (2023). 

Table 6. Results of GMM Regression
Independent Variable GMM
Constant 0.052 

(9.930)***

Mkt 0.426 
(44.81)***

SBM 0.001 
(7.581)***

HML 0.251 
(13.95)***

RMW 7.697 
(2.079)**

CMA 0.007 
(2.206)**

UMD 0.003 
(3.557)***

IC 0.0035

(12.95)***

N 5767

Notes : *** significance at the level of 1%, ** significance at the level of 5%, *significance at the level of 10%. 
Source: The Processed Secondary Data (2023). 
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the explanation of average return (Fama & French, 2017; Foye & Valentinčič, 2020). The result of 
the study shows that momentum has a significant effect on excess stock returns with a p-value of 
0.056 (H6 is accepted). This result is supported by previous research, which proves that momentum 
has a significant effect on explaining portfolio returns to investors (Cakici et al., 2013; Fama & 
French, 2015). This study has revealed that intellectual capital has a statistically significant effect 
on excess stock returns with a p-value of 0.000 (H7 is accepted). This result is consistent with that 
of previous research showing that the six-factor model on the CAPM has a significant effect on 
excess stock returns (Fama & French, 2018; Roy, 2021; Roy & Shijin, 2018b, 2019). Since the 1990s, 
the development of intellectual capital in several countries has caused the economy driven by 
innovation; such a condition has provided the momentum for intellectual capital to create com-
petitive advantages (Do et al., 2022). It is predicted that the addition of intellectual capital to this 
research model enables companies with many intangible assets to have better financial perfor-
mance and create a relationship between intellectual capital and investment decision-making 
(Farooq et al., 2022).

Model 3 shows that market premium (Mkt), market capitalization (SBM), book-to-market (HML), 
operating profitability (RMW), investment (CMA), momentum (UMD), and intellectual capital (IC) 
with a control variable of EPS has a significant effect on excess stock return (Rit-Ft). However, the 
control variable of EPS has no significant effect on excess stock return (Rit-Ft). Model 3 has 
a goodness of fit (F = 705.05, p = 0.000). In addition, the variation in excess stock return can be 
explained by a six-factor plus intellectual capital and the control variable of 58.13%.

The constant term in the regression in Table 5 is still statistically significant. This indicates that 
the factors are not fully capable of capturing the movement in returns. It is suggested that to 
address this issue, further research should be able to predict other factors that influence CAPM 
from the perspective of local or country-specific factors for better results. However, the overall 
results of model 1 and model 2 show that with the inclusion of the intellectual capital variable, 
there is an increase in adjusted R-squared by 0.0101, and with the inclusion of both the intellectual 
capital and control variables, there is an increase in adjusted R-squared by 0.0987. This suggests 
that in model 1, model 2, and model 3, all variables are significant, with the adjusted R-squared 
value increasing further due to the presence of the intellectual capital and control variables. 

6. Discussion
This study has discovered that intellectual capital in the capital asset pricing model has 
a significant effect on excess stock returns of companies listed on the Indonesia Stock 
Exchange. Intellectual capital has a direct impact and is in line with the empirical theory, which 
emphasizes that aggregate wealth, both financial and human wealth, drives the pattern of stock 
returns (Roy, 2021). The results of statistical tests show that intellectual capital is considered in the 
risk and return relationship to predict excess stock returns. This result agrees with the prospect 
theory that investors can use financial information to make decisions. The results of this study 
prove that the six-factor plus intellectual capital in capital asset pricing is more relevant to 
understand the relationship between risk and return and to predict asset returns. These empirical 
results can assist financial advisors to determine risks in the market. Investors can comprehen-
sively consider the six-factor in the CAPM and intellectual capital before investing.

The statistical results of the robustness test support the main test results of this study. The results 
indicate that variable of intellectual capital is robust and convincing as an explanatory variable for six 
factors plus intellectual capital in the capital asset pricing model. This result agrees with the results of 
research on six factors. The six-factor plus intellectual capital test has revealed that intellectual 
capital, an intangible asset, is related to investment decision-making based on the resource-based 
view theory (Farooq et al., 2022; Widiatmoko et al., 2020). The relationship between human capital, 
a part of intellectual capital, is in line with the empirical theory, which emphasizes that aggregate 
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wealth, both financial and human wealth, drives the pattern of stock returns (Roy, 2021). This also 
indicates that intellectual capital is a company’s effort to increase its competitive advantage.

The results of this study prove that the six-factor plus intellectual capital in the capital asset 
pricing model is more relevant to understand the relationship between risk and return and to 
predict asset returns. These empirical results can assist financial advisors to determine risk in the 
market. Investors can comprehensively consider the six-factor in the CAPM and intellectual capital 
before investing. This study contributes to the literature on the role of intellectual capital in the 
CAPM, which is applicable when making investment decisions in emerging stock markets.

The M-VAIC measurement confirms that intellectual capital can estimate the influence of 
intellectual capital components, estimate the influence of each component of intellectual capital 
news on a firm’s stock returns, and examine different reactions to each component of intellectual 
capital (Lin et al., 2014). In this study, the intellectual capital in the CAPM was measured using the 
modified value-added intellectual coefficient (M-VAIC) proxy. The M-VAIC calculation can indicate 
the ability of intellectual capital to create corporate value (Laing et al., 2010; Ulum et al., 2017).

This study contributes to trigger investors’ attention to intangible asset factors when making 
investment decisions. Investors can use the right model to evaluate the performance of portfolio 
managers when making investment decisions (Azimli, 2020; Wijaya et al., 2021; Yuniningsih et al.,  
2020). In this study, an understanding of intellectual capital is emphasized as an important 
addition to the other six factors in the CAPM pricing model so that investors can get the best 
model for their investments. It is proven that intellectual capital has a direct impact on investors’ 
decisions.

This study has also discovered that the use of non-financial information, such as intellectual 
capital, in the emerging stock market, especially in Indonesia, integrates into the investment 
decision-making process. This integration occurs because the characteristics of emerging stock 
markets prioritize the sustainability of the company’s non-financial matters.

6.1. Robustness test
This study employed the generalized method of moments (GMM) for the robustness test. This study 
also employed a robustness test to see the consistency of the research results. A previous study by 
Cakici et al. (2013) employed GMM used to evaluate and rank the performance of different models. 
GMM is also used to evaluate the economic and statistical performance of asset pricing models 
(Roy, 2021).

The robustness test was conducted using a sample of 5767 companies listed on the Indonesia 
Stock Exchange during the period of 2012–2022. In the GMM test, the T-1 period was employed in 
the data from the sample period. The data in this study were collected from the OSIRIS and 
Bloomberg databases. Meanwhile, the panel model regression was employed to conduct the 
analysis. 

The results of the robustness test are presented in Table 6. 

The GMM test results support the main result of this study. The results show that market premium 
(Mkt), market capitalization (SBM), book-to-market (HML), operating profitability (RMW), investment 
(CMA), momentum (UMD), and intellectual capital (IC) have a significant effect on excess stock 
returns (Rit-Ft). The GMM test results on the six factors also support these significant results. This 
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proves that the six factors in the emerging stock market have a significant effect (Roy & Shijin, 2019). 
Moreover, the addition of intellectual capital has a significant influence on the result.

7. Summary and conclusion
The results show that the six-factor plus intellectual capital test in the capital asset pricing model 
has a significant impact on excess stock returns in Indonesia. This result confirms that the novelty 
of this study is related to market development-based evaluation using tests on potential factors in 
the asset pricing model that adds intellectual capital variables, as intangible assets. These vari-
ables were selected because they have the explanatory and predictive power of size and value 
strategies to predict returns. This indicates that as an intangible asset, intellectual capital has 
better financial performance. This study contributes to the literature on the role of intellectual 
capital in the capital asset pricing model, which can be used to make investment decisions in 
emerging stock markets. The results of this study can provide recommendations for regulators so 
that investors can be more aware of the CAPM calculation by using factors that influence invest-
ment decision-making. The massive literacy of CAPM about the investment climate in Indonesia is 
expected to improve investors’ good understanding of investment in the capital market.

This study aims to expand research conducted by Fama and French (2018) as well as Foye and 
Valentinčič (2020) by adding the intellectual capital in CAPM. Moreover, this study aims to deepen 
the measurement of intellectual capital by using more comprehensive proxies. The novelty of this 
study is related to the market development-based evaluation using tests on potential factors of 
the asset pricing model that adds intellectual capital variables as the intangible asset. These 
variables were selected because they have the explanatory and predictive power of size and 
value strategies to predict returns. The sample of this research was 5767 companies listed on 
the Indonesia Stock Exchange during the period of 2012–2022. The data were collected from the 
OSIRIS and Bloomberg statistical testing in the main test using Generalized Least Square (GLS). 
Meanwhile, the robustness test employed the generalized method of moments (GMM) with the use 
of the estimation method of the random effect.

This study has some limitations that become an avenue for future research. First, this study is 
related to the unfair results of research when generalizing to other markets because the character-
istics of each market in other countries vary. Further research can re-examine the use of six factors 
plus intellectual capital in the capital asset pricing model by using measurements suitable to the 
characteristics of each country. Moreover, further research can use additional regional factors related 
to specific regions. Second, this study employs proxies that refer to previous research. Future research 
can create a new proxy that can comprehensively describe financial and non-financial CAPM.
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