
INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 10, OCTOBER 2021                       ISSN 2277-8616 

10 
IJSTR©2021 
www.ijstr.org 

An Examination Of The Role Of Intellectual Capital 
In Asset Pricing: An Empirical Study On The 

EGX100 
 

Sarah El Shahawy, Prof. Hayam Wahba 
 
Abstract: The aim of this study is to propose an improvement to the CAPM

1
 by adding the intellectual capital components to the it to help in improving 

the calculation of the excess return. In order to assess the relationship, the quarterly panel data of the 100 firms listed in the EGX 100
2
, for the period 

from December 2013 till September 2018, were used to conduct the test. The author tested whether the intellectual capital components, as measured by 
Pulic (VAIC)

3
, can be used as a factor in measuring the excess return of a stock or not. The results of this paper showed that the excess return is 

cointegrated with all of the independent variables. Moreover, the results of the GLS regression and the Fama-MacBeth regression showed that the 
VAICCAPM

4
 outperformed the FF model. However, they also showed that both models cannot be used to estimate the stock’s return of the companies 

listed in the EGX100. Moreover, the GLS
5
 and the FM

6
 regressions showed that the CAPM model is the only model that can be used to estimate the 

stock’s return of the companies listed in the EGX100. The original CAPM model is the simplest and the most used model to assess the risk and the risk 
premium of a certain investment. However, this model has a lot of criticism because of its simplicity. One of the limitations is that it doesn’t take into 
consideration the performance of the company when calculating the excess return. Even though many authors in the past tried to come up with new 
models to improve the original CAPM model, they all were only interested in the financial factors that affect the company’s performance. This paper is 
one of the first researches done that adds the intellectual capital of the firm to the capital asset pricing model. Moreover, the author then compares this 
model’s performance to the CAPM and the FF

7
 models. 

 
Index Terms: Intellectual capital, CAPM, Fama-French Model, Asset Pricing, Egypt, VAIC, VAICCAPM 

——————————      —————————— 

 

 1. INTRODUCTION  
In finance, investment is one of the most researched fields. 
For decades, many researchers tried to develop methods to 
understand and measure the way investors value their 
investments and assess the risk of their cash flows. 
Researchers tried over the years to estimate the expected 
investments’ return and cost of Equity through the use of 
different economic and financial factors. Investors want to 
correctly assess the expected returns of an investment to be 

able to improve the future performance of an investment. 
Moreover, many researchers tried to explain the way 
investors assess the investment’s risk premium. It is known 
that the investors are risk averse, it is assumed that they 
wanted to maximize an asset’s expected return compared to 
its variance. Jagannathan & Wang [5] stated that the Sharpe-
Lintner-Black Capital Asset Pricing Model (CAPM) is the 
most used model for assessing the risk of the cash flows of 
an investment. The CAPM is considered to be the simplest 
asset pricing model. However, it faces a lot of criticism. Since 
then, many improvements to the model have been proposed.  
The main focus of the CAPM is to measure the excess return 
of an investment relying on the financial indicators of the 

company. However, in the knowledge era this is not sufficient 
enough to provide the investors with a satisfactory 
representative of the investment’s true excess return. The 
intellectual capital plays an important role in measuring the 
company’s performance in the current knowledge era. 
According to [8] the VAIC (Value Added Intellectual 
Coefficient) model, which was developed by Pulic (2000), is a 
robust tool that can be used to measure of the efficient use of 
intellectual capital. This research paper differs from studies 
that have been previously conducted on the asset pricing 
models in several ways. Firstly, it uses a larger dataset. This 
paper uses quarterly data for the period December 2013 to 
September 2018 resulting in using 1019 observations in the 
asset-pricing tests. Secondly, this the only research that adds 
the intellectual capital factors to the asset pricing models. 
Other authors only took into consideration the effect of the 
human capital, but none of them took in to consideration the 
full effect of the intellectual capital. Taking the intellectual 
capital into consideration when choosing an investment is 
important because it helps in calculating the real (market) 
value of the company. As it is the difference between the 
book value and the market value according to most authors. 
Moreover, if the company manages its intellectual capital 
correctly this means that it has a high growth potential, 
making it a good investment 
. 

 2. LITERATURE REVIEW 
 
2.1 International Tests of Asset Pricing Models 
Most of the tests performed on the Asset pricing models, 
specifically the CAPM, is done on the US market. However, 
some authors tried to domestically test the Asset Pricing 
Models. Amongst these authors is [10]. This author 
performed a test on 106 Companies listed in the Sweden 
market (Nasdaq OMX) from 2010 till 2015. [10] obtained the 
data from the AMADEUS data base. The author tested four 
models; the CAM, Fama & French three-factor Model, 
Carhart Four-factor Model, and Fama & French Five-factor 
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Model. The OLS regression analysis was used to compare 
the explanatory power of the four models. The conclusion of 
this study is that in the Swedish market in the period from 
2010 till 2015; the Fama & French three-factor model 
outperformed the CAPM, the Carhart four-factor model 
outperformed the CAPM, and the Carhart four-factor model 
had the highest explanatory power. Demircioglu [3] 
conducted a test on ten companies from two sectors (the 
Cement, and the Power Generation and Distribution Sectors) 
listed in the Turkish Stock Market (Istanbul Tock Exchange) 
from January 2012 till December 2013. To see if the CAPM 
can be used to explain the variation in the excess return in 
these two sectors. The author conducted an OLS regression 
analysis to do so. The conclusion of this research is that the 
CAPM is not appropriate for use in these two sectors in the 
Turkish market. Khan, et al. [6] deduced that the CAPM is not 
suitable for use in the Pakistani Stock Market. To do so the 
authors calculated the expected returns and compared it to 
the actual returns of ten Companies listed in the Karachi 
Stock Exchange (100- index) from the period 2006 till 2010. 
[6]. Kilsgård & Wittorf [7] compared the Chen, Novy-Marx and 
Zhang Three-Factor model (CMNZ) to the Fama & French 
Three-Factor Model in the London Stock Exchange (FTSE All 
Share Index). To do so the authors conducted an OLS 
regression analysis to 369 companies for the period from 
July 2002 till March 2011. [7] found out that the CMNZ model 
can act as a complimentary method to support the results of 
the Fama & French three factor model not substitute it. 
 
2.2 Studies conducted on the Egyptian Stock Market 
Given the fact that the asset pricing models were highly 
utilized all around the globe; several researchers tried to see 
if these models were applicable in the Egyptian Stock 
Market. Amongst these researchers are [9], [4], [12], [13], 
and [11]. Omran [9] indicated that the CAPM is valid for 
usage in the Egyptian Stock Market. To do so he performed 
an OLS regression on the weekly prices of the 41 active 
stocks of the 356 stocks listed in the Egyptian stock market 
from the second of March 2001 till the twenty sixth of October 
2001. The weekly stock prices were obtained from the Semi-
annual report published by Al Ahram Newspaper. The annual 
risk-free rates of return were obtained from the Economist 
Magazine. The risk premium is the equally weighted average 
returns of the 41 active stocks.  He concluded that the Market 
risk has a positive significant effect on the stock return. He 
also indicated that the portfolios that that had a low market 
risk premium beta (that consists of the companies in the 
Consumer staples and the Financial sectors) has 
outperformed the portfolios with a high beta (that consists of 
the companies in the construction, materials, hotels, and 
weaving sectors). Farag [4] examined 12 sectors in the 
Egyptian Stock Market to come up with a conclusion that the 
APT is better than the CAPM in explaining the variation in the 
excess return of the stocks listed in the Egyptian stock 
market. To do so Farag used the monthly data from January 
2007 till January 2011. The data was acquired from the 
central bank. Farag performed a time series analysis to 
estimate the betas of the independent variables and then an 
OLS regression analysis to find out which Model had a high 
explanatory power. As for the CAPM Farag used the EGX30 
returns as a proxy for the Market return. In the APT Farag 
also used the EXG30 returns as a proxy for the Market 
return. Adding to it the macroeconomic factors that affected 

the excess return. These macroeconomic factors are the 
Money Supply, three-month treasury bills rate, the monthly 
rate of growth in the real GDP, Inflation expectations, the 
exchange rate, and the three-month deposit rate. Shaker & 
Elgiziry [12]  compared the performance of five asset pricing 
models, using the GRS test (Gibbons, Ross and Shanken), 
using Egyptian data. These five models are the CAPM, Fama 
& French three Factor Model, Cahart Four Factor Model, 
Liquidity Augmented Four Factor Model, and the Fama & 
French Five Factor Model. The authors concluded the Fama 
& French three Factor Model outperforms all of the other four 
models when using Egyptian Data.  To do so [13] used the 
monthly data of 55 shares listed in the EGX100 from January 
2003 till December 2007. The authors then divided the data 
into six portfolios according to the Market Capitalization and 
size of the Companies, in the same way as Fama & French 
divided the 6 portfolios in the three-factor model. This 
information was obtained from the Egypt for Information 
Dissemination (EGID). [13] used the monthly closing prices 
of the 55 active stocks in the EGX100. The three- month 
Treasury bills returns as a proxy for the risk-free rates of 
return, and the monthly returns on the market index as an 
indicator of the market return. Moreover, the authors used 
the Market Capitalization as a proxy for the size, stock 
turnover as a proxy for the liquidity, and momentum is 
behavior of the returns in the previous year. Tahaa & Elgiziry 
[13] recommended the use of a new Five Factor Model, that 
adds two new factors to the existing three- factor model. 
These two factors are the Earnings to Price, and the liquidity 
factor. The authors tested the usage of eight factors, but 
these were the five that were significant. These eight factors 
are the Market, Size, Book to Market, Earning to Price, Sales 
to Price, Dividends to Price, Liquidity, and Momentum. To do 
so, [13] performed an OLS regression analysis using the 
monthly information of the active 55 firms listed in the 
EGX100 from July 2005 till June 2013. Shaker & 
Abdeldayem [11] used the data collected by [12] and 
conducted an average returns test using the time series 
regression of Black, Jensen and Scholes (1972), to compare 
the intercepts of the five asset Pricing models used by [12]. 
All the five models were significant, however, the Fama & 
French three- factor model had the highest significance level. 
They concluded that the Fama & French three-factor model 
is the best in predicting the excess return in all of the 6 
constructed portfolios. The remainder of the article is 
organized as follows. Section 2 describes the Materials and 
Methods used. Sections 3 presents the empirical results. 
Finally, Section 4 concludes the paper with some final 
remarks. 
 

 3. Materials ad Methods 
 
3.1 Data Collection 
The data sample used in the analysis consists of quarterly 
Market prices and stock prices, and accounting data 
downloaded from ‘Thomson Reuters DataStream’. The data 
set contains non-financial 64 firms listed in EGX100 
(Egyptian Stock Exchange) for the period between December 
2013 and September 2018. The collected accounting data 
includes EGP T-Bills 91 days, human capital, Depreciation, 
total assets, current liabilities, total liabilities, outstanding 
shares, owner’s equity, and operating profit. The researcher 
used a five-year period only, as Bartholdy and Peare (2002) 
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presented a paper that suggested that the beta values in the 
CAPM and the three-factor model can become bias if the 
research period is longer than five years. 
 
3.2 Dependent Variables 
The dependent variable in the three models is the same, 
which is the Excess Return (ER). The ER is the additional 
return that the stocks give to the stockholders to compensate 
them for the stock additional risk, which is calculated as the 
difference between the stock return and the risk-free rate of 
return. The stock return is calculated as the average of the 
quarterly closing prices of the stocks listed in the EGX100. 
The risk-free rate of return is calculated obtaining the 
quarterly average return of the Egyptian three-month treasury 
bills’ weighted average yield. 
 
3.3 Independent Variables 
The market risk premium (MRP) is the excess return on the 
market portfolio, which is formulated as the difference 
between the EGX100 Market Quarterly Returns and the 
quarterly risk- free rate of return. The market return was 
calculated by obtaining the quarterly closing prices of the 
EGX100 index, and the risk-free rate of return is calculated 
by calculating the quarterly average return of the Egyptian 
three-month treasury bills’ weighted average yield. The VAIC 
components are calculated though the use of the VAIC 
model developed by Pulic (2004). The process of calculating 
the VAIC involves following seven steps to calculate the 
various elements and subsequent efficiency measurements: 

 
Table 1 

VAIC™ calculations 

Source: [8] 
 
To calculate the VAIC components first the author has to 
calculate the Value Added, which is the operating profit 
having the human capital expenditure added to it and the 
depreciation and amortization. The Human Capital Efficiency 
(HCE) is calculated by first calculating the human capital 
which is calculated by adding all of the human capital 
expenditure that is reported in the income statement of the 
company. Then the Value added is divided by the human 
capital to calculate the HCE. The Structural capital efficiency 
(SCE) is the intellectual capital that the company can own 
and keep inside the company. It is calculated as the 
difference between the value added and the human capital. 
To calculate the SCE the structural capital is divided by the 
value added.Finally, the Capital Efficiency Employed (CEE) 
is the efficiency of the firm’s physical and financial assets. It 
is calculated by first calculating the capital efficiency, which is 
calculated by finding the difference between the total assets 

and the current liabilities. To get the CEE the value added is 
divided by the capital efficiency. As for the Fama and French 
Model, the Small minus Big (SMB) and the High minus Low 
(HML) factors are calculated first by constructing a 2x2 
portfolio based on size and book to market ratio. The choice 
of constructing a 2x2 sorts is due to the fact that the limited 
amount of firm listed in the EGX100. This helps the author 
achieve a diversified portfolio. To do so first in each quarter 
the firms are divided into two groups according to their 
market capitalization. Then the firms are divided into two 
groups according to their book to market ratio. After that a 
cross section is done between these two sets to construct 
four portfolios, the Small-High (SH), Small-Low (SL), Big-
High (BH), and the Big-Low (BL). Afterwards, the weighted 
average return of each portfolio is calculated for each 
quarter. The last step is to calculate the SMB and the HML 
for each quarter. The SMB is the factor that says that the 
small companies outperform the big companies, that is why it 
is calculated by getting the difference between the average of 
the small companies and the average of the big companies. 
The HML is the factor that says that the value stocks 
outperform the growth stocks. It is calculated as the 
difference between the average of the high companies and 
the average of the low companies. 
 
The following table summarizes and defines the dependent 
and independent variables used in the study: 

 
Table 2 

Summary of variables used in the study 

 
Source: developed by the author 
 
3.4 Statistical Estimation Model 
To test the hypothesis of this research, the author will use the 
CAPM time series regression model and add the VAIC 
components as factors of model that affects the excess 
return along with the risk premium of the market, which is 
stated as follows: 
 

𝐸 𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽 𝐸 𝑅𝑚 − 𝑅𝑓 + 𝛽 𝐻𝐶𝐸 + 𝛽 𝑆𝐶𝐸 

+ 𝛽 𝐶𝐸𝐸 + 𝜀𝑓𝑜𝑟𝑎𝑙𝑙𝑖 = 1,2,… ,𝑛 

Where,  

 E(  ) is the expected return of an investment 

 Rf is the risk-free rate of return 

 α is the alpha  

 β is the beta 

Type Name Symbol Definition Calculation Method 
Dependent Excess Return ER The Return a stock gives more than 

the risk-free rate of return. 
Stock Return -Risk Free 
Rate of Return 

Independent Market Risk 
Premium 

MRP The Return the market gives more 
than the risk-free rate of return. 

Market Return- Risk Free 
Rate of Return 

Independent Human Capital 
Efficiency 

HCE employees' skills, general 
knowledge, innovation, and ability. 
(Employee expenditure). 

𝑉𝑎𝑙𝑢𝑒 𝐴𝑑𝑑𝑒𝑑

𝐻𝑢𝑚𝑎𝑛 𝐶𝐴𝑝𝑖𝑡𝑎𝑙
 

Independent Structural 
Capital 
Efficiency 

SCE Infrastructure, processes, and 
databases owned by the 
organization. 

𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑉𝑎𝑙𝑢𝑒 𝐴𝑑𝑑𝑒𝑑
 

Independent Capital 
Efficiency 
Employed 

CEE Financial Capital (Book Value). 𝑉𝑎𝑙𝑢𝑒 𝐴𝑑𝑑𝑒𝑑

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑
 

Independent Small minus 
Big 

SMB Factor that says that the Small 
companies outperform big 
companies. 

𝑆𝐻 + 𝑆𝐿

2
−

𝐵𝐻 + 𝐵𝐿

2
 

Independent High minus 
Low 

HML Factor that says that the value 
Stocks outperform growth Stocks. 

𝑆𝐻 + 𝐵𝐻

2
−

𝑆𝐿 + 𝐵𝐿

2
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  𝐸    −     is the risk premium of a stock (excess 

return); 𝐸    −    is the risk premium of the 

market. 

 HCE is the Human Capital Efficiency 

 SCE is the Structural Capital Efficiency 

 CEE is the Capital Employed Efficiency 

 ɛ denotes the error term.   
As for the Fama-French Model is constructed to be able to 
compare its results to the VAICCAPM results. The model is 
constructed by regressing the excess return to the 3 factors; 
which are the MRP, SMB, and the HML. The formula is as 
follow: 

𝐸 𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽 𝐸 𝑅𝑚 − 𝑅𝑓 + 𝛽 𝑆𝑀𝐵 + 𝛽 𝐻𝑀𝐿 

+ 𝜀𝑓𝑜𝑟𝑎𝑙𝑙𝑖 = 1,2,… ,𝑛 

Where,  

 E(  ) is the expected return of an investment 

 Rf is the risk-free rate of return 

 α is the alpha  

 β is the beta 

  𝐸    −     is the risk premium of a stock (excess 

return); 𝐸    −    is the risk premium of the 

market. 

 SMB is the Small minus Big 

 HML is the High minus Low 

 ɛ denotes the error term.  
Finally, the CAPM is constructed to compare its performance 
to the performance of the other two models. The formula is 
stated as follows: 

𝐸 𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽 𝐸 𝑅𝑚 − 𝑅𝑓 + 𝜀𝑓𝑜𝑟𝑎𝑙𝑙𝑖 = 1,2, … , 𝑛  

Where,  

 E(  ) is the expected return of an investment 

 Rf is the risk-free rate of return 

 α is the alpha  

 β is the beta 

  𝐸    −     is the risk premium of a stock (excess 

return); 𝐸    −    is the risk premium of the 

market. 

 ɛ denotes the error term. 
3.5 Descriptive Statistics 
The aim of this section is to present descriptive statistics for 
the three models for the EGX100. The following table show 
the descriptive statistics of the dependent variables, 
independent variables of the 3 models:  

Table 3 
Descriptive Analysis 

 
Source: Developed by the Author 
 
The above table shows the results of descriptive statistics for 
the Dependent variable, which is the Excess Return. 

Moreover, it shows the descriptive statistics of the 
independent variables of the three models (VAICCAPM, FF, 
CAPM). As for the Excess Return (ER) it has an average 
return of -0.033. it also has a standard deviation of 0.2878, 
which means that it has low sensitivity level towards change. 
As for the independent variables, the Market Risk Premium 
(MRP), which is part of the 3 models, it has the lowest 
average return of 0.026. Moreover, it has a standard 
deviation of 0.1180. As for the independent variables of the 
VAICCAPM model the Human Capital Efficiency (HCE) has 
the highest average 189.93. Moreover, it is the most 
sensitive to change with a standard deviation of 1004.3. 
Furthermore, the Capital Employed Efficiency (CEE) has a 
return of 0.0531 and a standard deviation of 3.3114. 
However, the Structural Capital Efficiency (SCE) has an 
average of 0.8232, with standard deviation of 2.2926. As for 
the Fama-French 3 factor model independent variables, the 
SMB has the lowest return of -0.0250 and the lowest 
standard deviation 0.0731. As for the HML it has an average 
return of 0.0641, with a standard deviation of 
0.0794.Moreover, presented below is the correlation matrix of 
the 3 models. As for the VAICCAPM all of the variables have 
a weak positive relationship with each other, except for the 
relationship between the MRP and the CEE, and the HCE 
and the CEE, they have a weak negative relationship with 
each other.  

Table 4 
Correlation Matrix between the VAICCAPM factors 

 
Source: Developed by the author  
In the FF model the variables also had a weak positive 
relationship with each other except for the relationship 
between the ER and the SMB, and the MRP and the SMB 
they have a negative weak relationship.  

 
 
 
 
 
 
 

Table 5 
Correlation Matrix between the FF factors 

 
Source: Developed by the author  
Finally, in the CAPM model the ER and the MRP have a 
weak positive relationship.  
 

Table 6 
Correlation Matrix between the CAPM factors 

 ER MRP HCE SCE CEE HML SMB 

Mean -0.033 0.0026 189.83 0.8232 0.0531 0.0641 -0.0250 

Median -0.0514 -0.027 3.8781 0.8991 0.0441 0.0625 -0.0174 

Max. 3.4455 0.2846 10194 42 85 0.2066 0.0738 

Min. -2.3739 -0.1778 -3996 -36 -47.458 -0.0528 -0.1688 

Std. Dev. 0.2878 0.1180 1003.40 2.2926 3.3114 0.0794 0.0731 

Skew. 1.7364 0.3911 5.3212 -1.2751 12.058 0.3451 -0.4096 

Kurtosis 35.109 2.474 37.835 235.52 486.94 1.9416 2.0824 

        

Jarque-
Bera 

44241.6 37.6894 56274.3 2293555 9958597 67.7196 64.1825 

Prob. 0 0 0 0 0 0 0 

        

Sum -33.566 2.6101 193243.8 838.0595 54.08912 65.23546 
-
25.49962 

Sum Sq. 
Dev. 

84.2498 14.162 1.02E+09 5345.513 11151.54 6.414 5.431 

        

Obs. 1018 1018 1018 1018 1018 1018 1018 

 

 ER MRP HCE SCE CEE 
ER 1     
MRP 0.18556 1    
HCE 0.02587 0.03825 1   
SCE 0.01595 0.04833 0.01416 1  
CEE 0.00657 -0.04814 -0.00399 0.00048 1 

 

 ER MRP HML SMB 
ER 1    
MRP 0.18556 1   
HML 0.0838 0.20007 1  
SMB -0.12085 -0.05896 0.26178 1 
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Source: Developed by the author  
All of this means that all these variables can be used 
together in a regression model because they have a weak 
relationship. 
 

 4. Results and Discussion 
 
4.1 Linearity 
The researcher conducted a RESET test to assess whether 
the relationship between the dependent and independent 
variables are linear or not. The test was conducted three 
times; once for each model. If the P-value of the model is 
greater than 5%, then this means that the model is linear. 
The VAICCAPM has a p-value of 0.4547. the FF has a p-
value of 0.02906. Moreover, the CAPM has a p-value of 
0.5562. This leads to the following conclusion: 

 
Table 7 

Linearity test results 

 
Source: Developed by the author 
Since the FF model was found to be non-linear, it was 
treated to linearity by raising the dependent variable along 
with its independent variables to the power of 3. This caused 
the p-value to increase to 0.03299. 
 
4.2 Fixed- Random (Hausman Test) 
The researcher conducted the Hausman Test to test whether 
it is better for the data set to use the fixed or random effect 
model. The test was conducted three times; once for each 
model. If the P-value of the model is greater than 5%, then 
this means that the researcher should use the random effect 
model. The VAICCAPM has a p-value of 0.4296. the FF has 
a p-value of 0.001082. Moreover, the CAPM has a p-value of 
0.1836. This leads to the following conclusion:  

 
 
 
 

Table 8 
Hausman test results 

 
Source: Developed by the author 
 
4.3 Heteroskedasticity (Breusch-Pegan Test) 
The author conducted the Breusch-Pegan test to test for 
heteroskedasticity in the data for each model. If the P-value 
of the model is greater than 5%, then this means that the 
model is Homoskedasticity. VAICCAPM has a p-value of 
0.1085. the FF model has a p-value of 0.1085. Finally, the 
CAPM has a p-value of 0.01724. which led to the conclusion 
summarized in the following table: 

 
Table 9 

Hausman test results 

 
Source: Developed by the author 
 
4.4 Panel Unit Root 
The results of Panel Unit root test are reported in the 
following tables. The present study considered all four unit 
root tests to examine whether the excess return measures 
used follow the stationary pattern or not. The unit root test is 
the right tool to examine whether financial panel data are 
stationary in nature or not. It examines the null hypothesis 
that the unit root exists in the financial panel data. 

 
Table 10 

Unit Root Test: VAICCAPM model 

 
Source: Developed by the author  
 
The T-statistic of all variables of the VAICCAPM regression 
model are significant at 1% significance level. This means 
that the null hypothesis is rejected i.e. there is no unit root 
and all of the variable are stationary at level I. 

 
Table 11 

Unit Root Test: CAPM model 

 
Source: Developed by the author 

 ER MRP 
ER 1  
MRP 0.18556 1 

 

VAICAPM FF CAPM 

LINEAR NON-LINEAR LINEAR 

 

VAICAPM FF CAPM 

Random Fixed Random 

 

VAICAPM FF CAPM 

Homoscedastic Homoscedastic Heteroskedastic 

 

Variable Test T- Statistic 

ER Levin, Lin & Chu t* -20.9297*** 
 Im, Pesaran and Shin W-stat  -18.2197*** 
 ADF - Fisher Chi-square  561.689*** 
 PP - Fisher Chi-square  648.340*** 
MRP Levin, Lin & Chu t* -25.0399*** 
 Im, Pesaran and Shin W-stat  -20.2824*** 
 ADF - Fisher Chi-square  627.648*** 
 PP - Fisher Chi-square  757.244*** 
HCE Levin, Lin & Chu t* -49.1753*** 
 Im, Pesaran and Shin W-stat  -23.4291*** 
 ADF - Fisher Chi-square  818.642*** 
 PP - Fisher Chi-square  906.103*** 
SCE Levin, Lin & Chu t* -32.2453*** 
 Im, Pesaran and Shin W-stat  -24.9348*** 
 ADF - Fisher Chi-square  1092.00*** 
 PP - Fisher Chi-square  1165.57*** 
CEE Levin, Lin & Chu t* -19.7375*** 
 Im, Pesaran and Shin W-stat  -16.8639*** 
 ADF - Fisher Chi-square  517.577*** 
 PP - Fisher Chi-square  711.292*** 

 

Variable Test T- Statistic 

ER Levin, Lin & Chu t* -20.9297*** 
 Im, Pesaran and Shin W-stat  -18.2197*** 
 ADF - Fisher Chi-square  561.689*** 
 PP - Fisher Chi-square  648.340*** 
MRP Levin, Lin & Chu t* -25.0399*** 
 Im, Pesaran and Shin W-stat  -20.2824*** 
 ADF - Fisher Chi-square  627.648*** 
 PP - Fisher Chi-square  757.244*** 

 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 10, OCTOBER 2021                       ISSN 2277-8616 

15 
IJSTR©2021 
www.ijstr.org 

The T-statistic of all variables of the CAPM regression model 
are significant at 1% significance level. This means that the 
null hypothesis is rejected i.e. there is no unit root and all of 
the variable are stationary at level I. 

 
Table 12 

Unit Root Test: FF model 

 
Source: Developed by the author 
 
The T-statistic of all variables of the FF regression MODEL 
are significant at 1% significance level. This means that the 
null hypothesis is rejected i.e. there is no unit root and all of 
the variable are stationary at level I. 
 
4.5 Johansen Fisher Panel Co-integration Test 
To examine the association between two variables 
(regression test), the researcher must first test for their co-
integration. The results of the Johansen fisher panel co-
integration test for each model are as follows: 

 
 
 
 
 
 
 
 

Table 13 
Johansen Fisher Panel Co-integration Test: VAICCAPM 

Model 
Unrestricted Co-integration Rank Test (Trace and Maximum 

Eigen value) 

 
* Probabilities are computed using asymptotic Chi-square 
distribution. 
**indicates significant at 1% level 
Source: Developed by the author 

 
Looking at the results of the Johansen Fisher Panel Co-
integration Test, using the ER as the dependent variable; it 
was discovered that it is co-integrated with the MRP, HCE, 
SCE, and CEE. However, looking at the max- Eigen test, it 
was discovered that the SCE is not co-integrated with the ER 
at the significance level 1%. 

 
Table 14 

Johansen Fisher Panel Co-integration Test: CAPM Model 
Unrestricted Co-integration Rank Test (Trace and 

Maximum Eigen value) 

 
* Probabilities are computed using asymptotic Chi-square 
distribution. 
**indicates significant at 1% level 
Source: Developed by the author 
 
Looking at the results of the Johansen Fisher Panel Co-
integration Test, using the ER as the dependent variable; it 
was discovered that it is co-integrated with the MRP. 

 
Table 15 

Johansen Fisher Panel Co-integration Test: FF Model 
Unrestricted Co-integration Rank Test (Trace and 

Maximum Eigen value) 

 
*Probabilities are computed using asymptotic Chi-square 
distribution. 
**indicates significant at 1% level 
Source: Developed by the author 
 
Looking at the results of the Johansen Fisher Panel Co-
integration Test, using the ER as the dependent variable; it 
was discovered that it is co-integrated with the MRP, SMB, 
and the HML. The results of all the Johansen Fisher Panel 
tests indicate that the null hypothesis of the none, at most 1, 
at most 2, at most 3, and at most 4 co-integrated equations 
have been rejected; as the significance of the trace test and 
Maximum Eigen test is less than 1%. This implies that all of 
the three models are co-integrating. 
 
4.6 Generalized Least Square Regression 
The coefficient estimates of the GLS model fitted in the data 
sets are presented below: 

 
Table 16 

GLS test results for the VAICCAPM 

Variable Test T- Statistic 

ER Levin, Lin & Chu t* -21.0537*** 
 Im, Pesaran and Shin W-stat   668.201*** 
 ADF - Fisher Chi-square  681.002*** 
 PP - Fisher Chi-square -21.0537*** 
MRP Levin, Lin & Chu t* -29.8156*** 
 Im, Pesaran and Shin W-stat  -19.6981*** 
 ADF - Fisher Chi-square  573.351*** 
 PP - Fisher Chi-square  575.369*** 
SMB Levin, Lin & Chu t* -78.6608*** 
 Im, Pesaran and Shin W-stat  -43.3385*** 
 ADF - Fisher Chi-square  780.855*** 
 PP - Fisher Chi-square  842.751*** 
HML Levin, Lin & Chu t* -19.2713 
 Im, Pesaran and Shin W-stat  -26.6295 
 ADF - Fisher Chi-square  821.457 
 PP - Fisher Chi-square  5626.67 

 

Hypothesized Fisher Stat.*  Fisher Stat.*  
No. of CE(s) (from trace test) Prob. (from max-Eigen test) Prob. 
None  711.4  0.0000  502.3  0.0000 
At most 1  419.7  0.0000  288.0  0.0000 
At most 2  264.1  0.0000  191.6  0.0000 
At most 3  132.1  0.0000  86.81 0.0134 
At most 4  150.0  0.0000  150.0  0.0000 

 

Hypothesized Fisher Stat.*  Fisher Stat.*  
No. of CE(s) (from trace test) Prob. (from max-Eigen test) Prob. 
None  579.7  0.0000  410.2  0.0000 
At most 1  442.7  0.0000  442.7  0.0000 

 

Hypothesized Fisher Stat.*  Fisher Stat.*  
No. of CE(s) (from trace test) Prob. (from max-Eigen test) Prob. 
None  659.0  0.0000  497.5  0.0000 
At most 1  349.0  0.0000  284.1  0.0000 
At most 2  219.1  0.0000  141.6 0.0026 
At most 3  282.4  0.0000  282.4  0.0000 
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Source: Developed by the author 
 
The adjusted R-square of the model indicates that 3.1866% 
of the variation in ER can be explained by the VAICCAPM 
model Factors. The unexplained part of the model is the error 
term. The Durbin-Watson test indicates that there exists 
positive auto-correlation in the model with a value of 2.0829, 
which means that the errors are positively auto-correlated. 
This means that each time series values influence the next 
value. From the table it can also be inferred that the 
coefficient, and MRP variable have a coefficient that are 
significant with 1% level of significant. Moreover, the 
coefficient has a negative relationship with the ER, which 
means that the unexplained part of the model decreases 
when the ER increases. However, the HCE, SCE, and the 
CEE have a coefficient that is insignificant in effect to the ER. 
The result of the Fitted GLS regression for the VAICCAPM is 
as follows: 
ER= -0.35919+0.451884MRP+5.38E-
06HCE+0.000844SCE+0.001352CEE 

 
Table 17 

GLS test results for the CAPM 

 
Source: Developed by the author 
 
The adjusted R-square of the model indicates that 3.3483% 
of the variation in ER can be explained by the CAPM model 
Factors. The unexplained part of the model is the error term. 
The Durbin-Watson test indicates that there exists positive 
auto-correlation in the model with a value of 2.079924, which 
means that the errors are positively auto-correlated. This 
means that each time series values influence the next value. 
From the table it can also be inferred that the coefficient, and 
MRP variable have a coefficient that are significant with 1% 
level of significant. Moreover, the coefficient has a negative 
relationship with the ER, which means that the unexplained 
part of the model decreases when the ER increases. 
The result of the Fitted GLS regression for the CAPM is as 
follows: 
ER=-0.034133+0.452600MRP 

 
Table 18 

GLS test results for the FF Model 

 
Source: Developed by the author 
 
The adjusted R-square of the model indicates that 6.9718% 
of the variation in ER can be explained by the VAICCAPM 
model Factors. The unexplained part of the model is the error 
term. The Durbin-Watson test indicates that there exists 
positive auto-correlation in the model with a value of 
2.451947, which means that the errors are positively auto-
correlated. This means that each time series values influence 
the next value. From the table it can also be inferred that all 
of the FF model variables have an insignificant relationship 
with the ER. Moreover, the HML has a negative relationship 
with the ER, which means that the HML decreases when the 
ER increases. 
 
The result of the Fitted GLS regression for the FF model is as 
follows: 
ER=0.059036+5.822410MRP+44.58449SMB-2.785881HML 
4.7 DISCUSSION OF THE ESTIMATION QUALITY 
To be able to determine the estimation quality of the tests 
conducted, robustness of the estimated parameters and the 
quality of forecasting must be evaluated. 
Robustness of the estimated parameters: 
There are two conditions that must be present in the results 
for the model to be considered robust. These two conditions 
state that across the three regression models, the 
relationship between the dependent variables and 
independent variables should not change trend and 
significance; otherwise the estimates of the regression 
models will be fragile (Asteriou & Hall, 2011). The following 
table summarizes the trend and significance of the 
relationship between the independent variables and the 
dependent variables: 

 
 
 

Table 19 
Trend and Significance Summary 

 
*** Significant at 1% significance level  
Source: Developed by the author 

Variable Coefficient Std. Error t-Statistic Prob.   
C -0.035919 0.009638 -3.726781 0.0002 
MRP 0.451884 0.075996 5.946184 0.0000 
HCE 5.38E-06 8.92E-06 0.603290 0.5465 
SCE 0.000844 0.003905 0.216204 0.8289 
CEE 0.001352 0.002703 0.500141 0.6171 
 Weighted Statistics   
R-squared 0.035073     Mean dependent var -0.032973 
Adjusted R-squared 0.031263     S.D. dependent var 0.287822 
S.E. of regression 0.283287     Sum squared resid 81.29488 
F-statistic 9.205118     Durbin-Watson stat 2.085323 
Prob(F-statistic) 0.000000    

 

Variable Coefficient Std. Error t-Statistic Prob.   
C -0.034133 0.008928 -3.823317 0.0001 
MRP 0.452600 0.075675 5.980862 0.0000 
 Weighted Statistics   
R-squared 0.034433     Mean dependent var -0.032973 
Adjusted R-squared 0.033483     S.D. dependent var 0.287822 
S.E. of regression 0.282962     Sum squared resid 81.34881 
F-statistic 36.23143     Durbin-Watson stat 2.079924 
Prob(F-statistic) 0.000000    

 

Variable Coefficient Std. Error t-Statistic Prob.   
C 0.059036 0.056293 1.048736 0.2946 
MRP 5.822410 8.164794 0.713112 0.4760 
SMB 44.58449 33.15901 1.344566 0.1791 
HML -2.785881 16.43620 -0.169497 0.8654 
 Effects Specification   
Cross-section fixed (dummy variables)  
R-squared 0.130090     Mean dependent var 0.033119 
Adjusted R-squared 0.069718     S.D. dependent var 1.429461 
S.E. of regression 1.378731     Akaike info criterion 3.543754 
Sum squared resid 1807.755     Schwarz criterion 3.867933 
Log likelihood -1736.771     Hannan-Quinn criter. 3.666858 
F-statistic 2.154798     Durbin-Watson stat 2.451947 
Prob(F-statistic) 0.000001    

 

 ER (VAICCAPM) ER (CAPM) ER (FF) 
MRP Positive*** Positive*** Positive 
HCE Positive   
SCE Positive   
CEE Positive   
SMB   Positive 
HML   negative 
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According to these results, the only reliable model is the 
CAPM because it is the only model that have an independent 
variable with a significant relationship with the ER. 
 
4.8 Quality of forecasting: 
To choose the model with the best forecasting ability; the 
researcher must pick the model with the least information 
criterion. To do so the researcher must look at the Akaike 
information criterion (AIC), Schwarz criterion, and Hannan-
Quinn Criterion. The following table summarizes the results 
of the three tests of the three regression models: 

 
Table 20 

Information Criteria summary 

 
Source: Developed by the author 
These results indicate that the CAPM model has the best 
forecasting ability. 
 
4.9 Fama-MacBeth Regression 
To perform the Fama-MacBeth regression, the author first 
performed a time-series regression analysis for each 
company to estimate the beta for each independent variable. 
After that a cross-sectional regression is done for each 
quarter in which the author regressed the expected returns 
on the estimated betas to estimate the Independent 
variables’ risk premia. The following tables summarize the 
results of the Fama-MacBeth Cross-Sectional Regressions: 
 

Table 21 
Cross-sectional regression output VAICCAPM model 

 
𝑅𝑖𝑡−𝑅𝑓𝑡=𝛼𝑡+𝛽𝑖𝑡𝜆𝑡  
 
The estimated risk premia of the SCE is positive, but 
insignificant (p-value is 0.561). Moreover, the MRP, HCE, 
and CEE’s estimated risk Premiums are both negative and 
insignificant as their p-values are 0.201, 0.487, and 0.497 
respectively. Indicating that the VAICCAPM model has no 
statistically significant explanatory power in the cross section 
of the EXG100 individual Stocks’ Return 

 
Table 22 

Cross-sectional regression output FF model 

 
𝑅𝑖𝑡−𝑅𝑓𝑡=𝛼𝑡+𝛽𝑖𝑡𝜆𝑡  
 
The estimated risk premia of the MRP is positive, but 
insignificant (p-value is 0.365). Moreover, the HML and 
SMB’s estimated risk Premiums are both negative and 
insignificant as their p-values are 0.271 and 0.533 
respectively. Indicating that the FF model has no statistically 
significant explanatory power in the cross section of the 
EXG100 individual Stocks’ Return. This result is in line with 
the result obtained by (Abdou, 2019) that when testing the 
Efficiency of the FF model on the Egyptian market, it was 
concluded that the FF model cannot be used to price the 
individual stocks in the Egyptian Market. 

 
Table 23 

Cross-sectional regression output CAPM model 

 
𝑅𝑖𝑡−𝑅𝑓𝑡=𝛼𝑡+𝛽𝑖𝑡𝜆𝑡  
* reflects significance at the 10% level  
 
The estimated risk premia of the MRP factor is positive and 
significant at the 10% level (p-value is 0.09898), implying that 
the MRP helps to explain the cross-section of excess returns. 
Indicating that the CAPM has a positive statistically 
significant explanatory power in the cross section of the 
EXG100 individual Stocks’ Return. 
 

 5. CONCLUSION 
The aim of this study was to propose an improvement to the 
CAPM model by adding the intellectual capital components to 
the CAPM model to help in improving the calculation of the 
excess return. In order to assess the relationship, the 
quarterly panel data of the 75 firms listed in the EGX 100 
(after removing the Financial Companies), for the period from 
December 2013 till September 2018, were used to conduct 
the test. The author tested whether the intellectual capital 
components, as measured by Pulic (VAIC), can be used as a 
factor in measuring the excess return of a stock or not. This 
is done to evaluate the reliability of the VAIC components in 
predicting the Excess Return of the EGX100 non-financial 
companies, and compare its results to the CAPM and the FF 
models. The study also identified the direction of the 
relationship between them. Moreover, the researcher created 
three regression equations for the VAICCAPM, CAPM, and 
the FF model to test for the robustness of the results when 
using the EGX100. To do so the author first performed some 

Information Criterion VAICCAPM CAPM FF 

Akaike information criterion 0.332017 0.327460 3.543754 

Schwarz criterion 0.351371 0.332299 3.867933 

Hannan-Quinn Criterion 0.339366 0.329298 3.666858 

 

Variable MRP HCE SCE CEE 

Coefficient -0.00596 -0.02803 0.000129 -0.00019 

Std. Error 0.048574 -0.17939 0.046455 0.003824 

t-Statistic -0.25963 -0.05641 0.597798 -0.05797 

Prob. 0.200945 0.487139 0.560545 0.496759 

R-squared -0.219929 

 

Variable MRP HML SMB 

Coefficient 0.002624 -1.8E-05 -9E-05 

Std. Error 0.002922 0.000856 0.000221 

t-Statistic 0.713308 0.113376 -0.61685 

Prob. 0.36469 0.27079 0.533065 

R-squared -0.384675 

 

Variable MRP 

Coefficient 0.020963 

Std. Error 0.043251 

t-Statistic 0.14726 

Prob. 0.09898* 

R-squared -0.306108 
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diagnostic test to test the reliability of the Regression models. 
After conducting the linearity RESET test, it was found out 
that the VAICCAPM and the CAPM models were linear. 
However, the FF model was found to be non-linear, which 
was then treated to linearity by raising the entire model to the 
power of 3. Moreover, after conducting the Hausman test to 
find out whether the fixed or random effects model should be 
used for each of the three models. It was found out that the 
VAICAPM, and the CAPM should use the Random effects 
model and the FF model should use the Fixed effects model. 
Furthermore, the author conducted a Breusch-Pegan test to 
see which model is heteroscedastic and which one is 
Homoscedastic. It was found out that the VAICCAPM and the 
FF model are Homoscedastic and the CAPM is 
heteroscedastic, which means that the errors of the CAPM 
are bias, this means that the OLS regression can’t be used 
for it. Moreover, the results show that all of the variables are 
stationary, and that the dependent variables are co-
integrated with the independent variables, which means that 
the ER is walking randomly together with its independent 
variables. The GLS regression analysis shows that the most 
reliable forecasting equation among the three regression 
models is, according to the information criterion, is the CAPM 
model. Moreover, the MRP in the VAICCAPM and the CAPM 
is the only independent variable that has a significant 
relationship with the ER. All of the other independent 
variables have a positive insignificant relationship with the 
ER, except for the HML, which has a negative insignificant 
relationship with the ER. Finally, the author conducted the 
Fama-MacBeth regression analysis to see which model has 
a better explanatory power for the Excess Return in the 
EGX100. To do so the author first conducted a time series 
analysis for each company to estimate the time series beta 
for each company. After that the author used these betas to 
perform a cross-sectional analysis for each quarter to be able 
to compare the estimated risk premiums derived from the 
cross-sectional regression analysis with the risk premiums of 
the data set. The results of the cross-sectional analysis of the 
VAICCAPM shows that the model has an insignificant 
explanatory power on the individual Stock returns of the 
EXG100 companies. As for the results of the cross-sectional 
regression analysis done on the CAPM, it shows that the 
MRP has a positive statistically significant explanatory power 
on the ER. Finally, the analysis of the FF model shows that it 
can’t be used to price the individual stocks in the EGX100, as 
its components have an insignificant explanatory power on 
the ER. This result complies with the result of the Information 
Criterion, that CAPM is the best model to be used to estimate 
the Stock Return of the companies listed in the EGX100. 
Finally, it was also concluded that the VAICCAPM is better 
than the FF model in estimating the Excess Return. 
However, both of them cannot be used to estimate the Stock 
returns of the Companies listed in the EGX100. 
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