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Abstract 

The purpose of this study is to analyze the determinants of risk factor model for the Jordanian banking stocks from 2006 to 2018. This study 
employs the Five-factor Fama and French’s (2015) methodology and uses the annual returns of all Jordanian banks including 2 Islamic 
and 13 commercial banks listed on the Amman Stock Exchange (ASE) over a period of 13 years. The results show that the factors of 
value and profitability have an important role in evaluating the expected return in Jordanian banking stocks. Moreover, the value HML and 
profitability RMW factors provide the highest cumulative returns among these five factors, while the investment CMA and size SMB factors 
are still around zero cumulative returns. For the market factor, it provides the least negative cumulative returns. The results showed that the 
largest correlation is between value and investment factors which means that banks with a high book to market value become banks with a 
conservative investment strategy. The result of the sub-periods confirmed the value and profitability results. The findings of this study suggest 
that the five-factor Fama and French model is the choice of building an investment portfolio, especially the factors of value and profitability.
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return is greater than expected equilibrium return, the market 
is ineffective and both portfolio managers and investors can 
achieve abnormal returns. 

The CAPM model is the first model for calculating 
expected return introduced by Sharpe (1964). This model 
relies on one factor, market return and beta, to measure 
the sensitivity between equity and market return. The main 
drawback of this model is beta, which is part of the CAPM, 
and it is not sufficient to explain the expected return because 
beta cannot capture the effect of the size and value of the 
stocks (Fama & French 1993). Therefore, Fama and French 
(1993) presented a 3-factor model by adding two additional 
factors, value and size, to the CAPM. Although the three-
factor model provides a better explanation of expected 
return, it is still subject to criticism and does not explain 
some anomalies such as profitability and investment. These 
anomalies motivated Fama-French (2015) to develop a five-
factor model to explain expected return. The five-factor 
model is based on the following anomalies: size, value, 
profitability and investment in the North American market. 
This study stems from the fact that most of the previous 
studies were conducted in developed countries, and their 
focus has been very limited in the developing countries. This 
study is an extension of the analysis of the five-risk factors 
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1.  Introduction

The efficient markets hypothesis (EMH) refers to the 
recent stock prices which reflects all available information 
about the value of the company. Therefore, investors or 
portfolio managers cannot achieve abnormal returns or 
excess profits using this information. When the markets 
are not completely efficient, then investors choose active 
investment strategies to obtain a positive risk-adjusted 
return. To calculate abnormal returns, investors follow 
trading strategies that take into account returns and their 
risks. Schweser Notes (2015) indicate that if the average 
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that Fama and French has conducted for North American 
stocks to emerging markets and applies these factors to the 
level of Jordanian banking stocks. Therefore, this study is a 
contribution to the financial literature for an understanding 
of the market efficiency of Jordanian bank stocks and the 
impact of these factors on stocks in a developing country, 
which deepens our knowledge of the performance of these 
factors on Jordanian banks listed on the Amman stock 
exchange (ASE). To the researcher’s knowledge, this study 
is the first of its type to be conducted in Jordan.

Jordan is located in the heart of the Middle East. It is 
considered as one of the most stable countries in this region, 
as well as for providing a safe and attractive environment for 
investors. The ASE in Jordan represents a good opportunity 
for both local and foreign investors as it constitutes an open 
market and the law allows foreign investors to invest in these 
shares. For example, based on the ASE website in 2020, 
foreign investors own about 60% of the shares of Jordanian 
banks. Moreover, according to the ASE website, the market 
capitalization of Jordanian bank shares represent about 56% 
from the total market capitalization value on the ASE, which 
is more than half. These reasons motivate the researcher to 
calculate the five-factor model on the stocks of Jordanian 
banks in the ASE. 

The purpose of this paper can be summarized in three 
ways. Firstly, the risk factor assessment will allow to capture 
the size, value, profitability and investment patterns/risk 
factors in investment at the level of Jordanian banking stocks 
allowing for market deficiencies to be exploited. Secondly, 
to estimate the cumulative returns between these factors 
and which of these factors provide the highest cumulative 
returns. Finally, to examine the correlation between the risk 
factors obtained for Jordanian banking stocks. To achieve 
these purposes, the current study analyzed 15 Jordanian 
banks listed on the ASE from 2006 to 2018. Then the five-
factors were collected following the same methodology 
followed by Fama and French (2015). 

With regard to the first purpose, the result showed that 
the value factor provides the highest returns followed by 
the factors of size and profitability. Although the second 
sub-period (2013-2018) for these factors is not statistically 
significant, they are still both economically significant and 
positive. In particular, the value and profitability factors yield 
consistent results based on the full period, as well as first 
and second sub-periods. This indicates that the Jordanian 
banking securities market may have inefficiencies and may 
allow active managers to beat the Amman index by selecting 
these factors. For the second purpose, the cumulative return 
result confirms the previous result documented in this paper. 
Value and profitability factors generate the largest cumulative 
returns, while market, size and investment factors producing 
the lowest average returns. This study also found that value 
and investment factors have the highest correlation and this 

result is consistent with Fama and French (2015) results in 
America. For the cumulative returns as a second objective in 
this study, the HML and RMW factors consistently provide 
the highest cumulative returns among the factors. Regarding 
the third objective, the highest correlation in Jordanian banks 
is between value and investment factors, which concluded 
that banks with a high ratio of book-to-market face greater 
difficulties in investments. For the slightest correlation, it 
is between size and market. The contribution of this study 
indicates that the value factor in Jordanian banks is still 
statistically significant despite the addition of profitability 
and investment factors and this result is inconsistent with 
those documented by Fama and French (2015) for North 
America.

2.  Literature Review

This section introduces the methodologies, as well 
as theories (models) that have had a major impact on and 
contributed to explaining the expected returns on stocks. It 
starts with an analysis of the traditional stages of the birth of 
portfolio theory that was developed by Markowitz (1952). 
It then analyses the capital asset pricing model (CAPM) 
developed by Sharp in 1964 and Linter in 1965 and the 
arbitrage-pricing theory (APT) which was presented by 
Ross in 1976. Then the modern stages with the three-factor 
model was suggested by Fama and French in 1993, the four-
factor model, which was developed by Carhart in 1997 and 
then with the liquidity model, which was presented by Liu 
in 2006 and ending with the five-factor Fama and French 
model 2015 are all analysed. In addition, the analysis of 
these models revealed that each of these models has its own 
strengths and weaknesses as discussed below. However, 
the four-factor model, (which is also known as the Carhart 
model) provided the most accurate result with R2=93% in 
explaining expected returns (Carhart, 1997). The Carhart 
model was the most applicable until Lui (2006) provided 
the liquidity model that captures most anomalies by using a 
two factors model. Fama and French (2015) have provided a 
five-factor model as an alternative model to the three-factor 
model by adding profitability and investment factors in 
explaining the expected returns.

2.1.  Traditional Stages

Most previous studies concentrated on undervalued 
securities and did not take into consideration the effect of 
portfolio diversification on risk. Markowitz (1952) made a 
major breakthrough with his portfolio theory and he illustrated 
the fact that company risk could be diversified away through 
portfolio selection but not market risk. The contribution of 
his theory has been shown by the fact that the majority of 
the managed portfolios and pension funds around the world 
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use Markowitz’s theory. He developed the basic portfolio 
model by presenting new techniques for selecting an optimal 
portfolio relying on mean-variance; mean represents the 
expected return and variance represents the risk. Although 
the new technique reflected the importance of diversifying 
investment to decrease the total risk of a portfolio and 
showed how to effectively diversify, it is considered complex 
because he used many parameters to evaluate the expected 
return, variance and covariance for each of the securities. 
He revealed as a weakness of this theory that the variance 
of the rate of return was a meaningful measure of portfolio 
risk based on several assumptions, particularly when the 
investors are risk-averse and they are only concerned about 
the mean and variance of their one period investment return 
when selecting among portfolios.

Sharpe (1964) and Lintner (1965) presented CAPM as the 
first scientific method of defining a company price. CAPM 
has a strong effect on how to estimate risk and the relationship 
between expected return and risk. He revealed that there is 
a positive relationship between beta and the expected return 
on securities. The problem in this model is that it is based 
on several assumptions. Fama and French (2004) revealed 
that some of these assumptions were unrealistic; specifically 
those related to unrestricted risk free rate borrowing and 
lending. In addition, the assumption of unrestricted short 
selling appears unrealistic. Fama and French (1997) found 
that the CAPM is not enough to explain the expected returns 
and market beta does not suffice because it provides a large 
standard error of more than 3.0%. Additionally, he revealed 
that the risk premium in the CAPM is imprecise because 
their result showed 5.16% the annualized average excess 
return on value-weight portfolio and its standard error is 
2.71%. Despite the theoretical failure of this model as well 
as its failure to capture anomalies such as size, book-to-
market and long-term past returns, till now, most financial 
managers in the U.S and all over the world are still using 
this model because it depends on one parameter (beta) and is 
relatively straightforward compared to any other model. On 
the Stock Exchange of Thailand, Pojanavatee (2020) showed 
that systematic risk measured by the beta coefficient did play 
a significantly crucial role in the prediction and formation of 
the rate of return. Phuoc, Kim and Su (2018) found that the 
robust Trimmed Square (LTS) gives more accurate estimate 
than the Ordinary Least Square (OLS) and daily return data 
provide much better estimate than monthly return data.  

Ross (1976) presented a better explanation of expected 
stock return by using APT. This model is an alternative to 
the test asset-pricing model. It does not require a market 
portfolio and suggests restrictive assumptions such as 
the market is perfect, risk-averse utility maximizes and 
homogenous beliefs. These assumptions are the same as with 
CAPM, and additionally the arbitrage model assumes a linear 
relationship between security return and factors, the logic of 

arbitrage based on the investors are able to form portfolios 
for arbitrage by combining asset. This model is more robust 
than the CAPM because a market portfolio is not necessary; 
there are no strong assumptions on utility and no assumptions 
on return distributions; equilibrium returns can depend on 
many factors and can be easily extended into multi-period. 
Ross invented this model to improve the CAPM. However, 
the problem of this model is that it did not provide details of 
which economic factors affect expected returns and also it 
did not determine the weights of these factors based on their 
importance. Therefore, the main challenge of this model 
in securities involves the identification of risk factors. In 
addition, this model is more complicated than the CAPM.

The significant contribution of the study by Banz (1981) 
is that it provides a simple aspect of the relationship between 
the total market value of stocks and their returns. The strong 
point of this study was that he used cross sectional and time 
series regression. In addition, he used a methodology based 
on adjusted risk returns. He found that a risk adjusted return 
is negatively related to the firm size for at least forty years 
in the NYSE and that the CAPM is miss-specified. He also 
revealed that the relationship between the size effect and 
market value is not linear. Although this result is related 
to the size effect there is no evidence that the factor is size 
itself or whether size is just a proxy for one or more factors. 
However, the results of this study has left many unanswered 
questions. Furthermore, the sample of this study was 
exclusively taken from the NYSE and was limited by the 
study’s size factor. Therefore, the result is not perfect.

2.2.  Modern Stages

Fama and French (1993) three-factor model was another 
major breakthrough by adding two factors to the market 
return which are firm size and book-to-market return and this 
model can explain 76 percent of the expected returns plus 
it can capture the anomalies which caused obstacles to the 
CAPM. This model was developed in response to the criticism 
that the CAPM tended to provide imprecise forecasts of the 
cost of capital because it eliminated the importance of the 
financial risk factor. A strong point of this study is that it used 
a big sample including NYSE, AMEX and NASDAQ stocks. 
They found there is a positive relationship between expected 
return and book-to-market equity and that it is negatively 
related with the firm size. They justified the relationship 
because risk and return are positively related. They also 
proposed that size and book-to-market are proxies for distress 
thus the distressed companies are affected by certain business 
cycle factors more than companies that have less problems. 
Bornholt (2007) revealed that there are problems in this 
model. First, it still lacks a strong academic basis driven 
by asset pricing theory. Second, it is restricted in practice 
because it requires one to find the three-factor premiums and  
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three-factor sensitivities. Daniel and Titman (1997) stated 
that the problem in this model is that it did not take into 
consideration all characteristics to explain expected return. 
Furthermore, Liu’s (2006) three-factor model cannot explain 
all the various anomalies. Finally, they failed to calculate for 
the book-to-market impact that it was designed to capture. 
Shaharuddin, Lau, and Ahmad (2018) found that value funds 
yield better than the growth funds during pre-crisis period, 
while size factor performs better than other factors.  

The important significance of Fama and French’s 
(1997) study is that they compared the CAPM with the 
three-factor model to explain expected returns. They used 
a big sample including NYSE, AMEX and NASDAQ 
stocks in industry sectors from the end of July 1963 to 
1994 by using two models: the CAPM and the three-factor 
model. They found that the three-factor model did better 
than the CAPM, where they found mean R2= 68% in the 
three-factor model while mean R2= 63% in the CAPM. In 
addition, the three-factor model captures anomalies which 
cause obstacles for the CAPM such as book-to market, size, 
cash flow to price and long-term past returns. However, 
no one can say the three-factor model is the best model, 
because this model is empirically produced with the help 
of inspiration and the three-factor model needs effective 
theoretical foundations. The CAPM and the three-factor 
model have two main problems: the first is inaccurate 
evaluation of risk loading and the second is inaccurate 
evaluation of the risk premium factor. Therefore, the 
researchers sought to find another model which would 
help them to explain the expected return better than the 
CAPM and the three-factor model.

The significant importance of Carhart (1997) model was 
that it presented a new model which is a four-factor model. 
This model can explain 93% of the expected return and it 
can capture more anomalies than the three-factor model by 
adding a price momentum factor. The strong point of this 
study was that he controlled on survivor bias by including 
all known equity funds from January 1962 to December 
1993 in NYSE, AMEX and NASDAQ stocks. He used two 
models to evaluate the performance, which are the CAPM 
and the four-factor model. For comparative purposes he 
also reported the three-factor model from Fama and French 
(1993). He found that the four-factor model can explain 
the expected return better than the CAPM and three-factor 
models. The mean absolute errors in the four-factor model 
are only 0.14% per month while the mean absolute errors 
in the CAPM and three-factor models are 0.35% and 0.31% 
per month respectively. However, the problem of this model 
is that it is considered more complex than previous models 
because it has four parameters and needs more data. In other 
words, this model has limited usage among practitioners.

Liu (2006) revealed the importance of his study which 
claims that liquidity model is as accurate as Carhart model 

(four factor model) and even a better model because it only 
has two factor models. Also, this study contributes to fill the 
gap by clarifying the relationship between liquidity risk and 
all of various anomalies. Furthermore, this study presented 
clear evidence that liquidity risk is an important source 
in interpreting asset returns by using a new measure of 
liquidity, namely, the standardized turnover-adjusted number 
of zero daily trading volume over the prior 12 months. 
This study is different from the previous studies because it 
highlighted four dimensions of liquidity (price impact, trade 
quantity, trading cost and trading speed) with specific focus 
on trading speed. However, he revealed that less liquidity 
stocks tend to be of small value and low-turnover stocks 
with high bid –ask spreads and high return-to-volume ratio. 
Also, he revealed that high book-to-market and small firm 
stocks are less liquid. In fact, distressed companies are less 
attractive to investors. Thus, they have less liquidity. As a 
result, distress risk was captured by liquidity factors in a 
more straightforward manner than book-to-market and size 
proxies. However, the problem of this model is that it needs 
data on a daily basis.  

Fama and French (2014) have shown that, on average, the 
value of the β coefficient can explain 70% of the expected 
return on diversified portfolio, while 30% of change in 
expected return can be attributed to other factors related 
to the company’s characteristics such as capitalization, its 
undervaluation, profitability and investment rate. Five-factor 
Fama and French model includes these factors.

Fama and French (2015) developed a five-factor model 
to solve the inability of three-factor model in explaining the 
expected returns. This five-factor model captures the size, 
value, profitability and investment patterns in stocks. They 
found that five-factor model can explain the expected returns 
better than the three-factor model. Fama and French (2015) 
have shown that value effect becomes redundant when 
using the five-factor model and including the profitability 
and investment factors. Using 23 developed stock markets 
over the period of 1992 to 2014, Cakici (2015) investigated 
Fama and French five-factor model in North America, 
Europe and Global Markets. Cakici (2015) confirmed the 
results of Fama and French (2015) for the U.S. stock market. 
However, in Japan and Asia Pacific region, the profitability 
and investment factors are much weaker than other markets. 
For the value factor, it still remains significant in all regions 
deposit of using the profitability and investment factors and 
this result is in contrast to Fama and French (2015). 

Zaremba and Czapkiewicz (2017) compared four models, 
which are CAPM, Carhart model, three-factor model and 
five-factor model. They had found that the five-factor model 
is the best to explain portfolio returns among these models. 
The empirical evaluation of the five-factor model was taken 
by different previous studies. For example, on the Chinese 
equity market, Lin (2017) had shown positive result on 
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using the five–factor model. At the level of Australian stock 
market, Chiah, Chai, Zhong, and Li (2016) pointed out the 
benefits of using the five-factor model to discover pricing 
processes, while Huynh (2018) applied the five-factor model 
to explain the anomalies of asset pricing.

On the Istanbul Stock Exchange, Ozkan (2018) supported 
the reliability of the five-factor model. For the Indonesian Stock 
Exchange, Paliienko, Naumenkova, and Mishchenko (2020) 
provided positive conclusions related to the five-factor model. 
Given the previous studies, there is no study that has addressed 
the five-risk factor on the ASE at the level of Jordanian banks. 
Therefore, to fill this gap, the current study investigates the use 
of an extended five-risk factor model for banking portfolio in 
Jordan over the period from 2006 until 2018.

Baylan (2020) indicated that in the literature on project risk 
assessment, methods for assessing and evaluating risks are 
only developed at the whole project level. In fact, they are not 
comprehensive enough to assess project risks at the activity 
level. Furthermore, traditional risk assessment methods such 
as risk matrix is not able analyse project risk quantitatively. 
This motivates our study to analyse the determinants of risk 
factors at the level of Jordanian Bank stocks listed on the ASE 
based on five-factor model developed by Fama and French. 

3.  Data and Methodology

3.1.  Data 

This study conducts analysis for the Jordanian banking 
stocks traded on the ASE at the annual level over the period 
of 2006 to 2018. The primary data source is the website of 
the ASE database. This database contains yearly stock price 
information such as yearly stock prices, market index returns, 
market capitalizations (total assets), book-to-market ratios, 
profit margin. The annual Treasury-bills is manually collected 
from Jordan Central Bank (JCB). This Treasury-bills data is 
used to collect excess stock return and excess market return.

Table 1 details the main summary statistics of the stock 
data year on year. It provides the number of Jordanian banks 
listed on the ASE from 2006 and 2018, average total assets, 
average book to market equity (BE/ME), average profit 
margin, and average percentage change in assets (% Change 
in assets). Number of banks for stock data is 15. The average 
total assets are 3,253 million dinars and the average book-to-
price value is 0.95. All data is mainly downloaded from the 
ASE website

Table 2 displays the number of Jordanian banks listed 
on the ASE from 2006 and 2018 per year, average total 
assets per year, average book to market equity per year (BE/
ME), average annual profit margin, and average percentage 
change in assets per year. 

3.2.  Five-Factors 

There are three methods to identify the asset pricing 
factors. The first approach has been introduced by Sharpe 
(1964), Lintner (1965) and Mossin (1966) who they provide 
the capital asset pricing model. This model indicates that 
the expected return can be computed through only one 
factor which is the market return. The second statistical 
method is motivated by Ross (1976) who introduced the 
arbitrage pricing theory. The third method is the three-
factor model presented by Fama and French (1993). This 
method relies on company characteristics to generate asset 
pricing factors. 

Table 1: Average descriptive statistics 

Number of Banks Total Assets (m) BE/ME Profit Margin % Change in Assets

Average 15 3,253 0.95 0.28 0.09

Table 2: Descriptive Statistics 

Year 
Number 

of 
banks

Av. 
Total 

Assets

Av. 
BE/
ME

Av. 
Profit 

Margin 

% 
Change 

in 
Assets

2006 15 2,189 0.65 0.19 0.13

2007 15 2,513 0.59 0.17 0.13

2008 15 2,705 0.72 0.16 0.09

2009 15 2,878 0.89 0.12 0.11

2010 15 3,032 0.86 0.13 0.14

2011 15 3,153 1.04 0.12 0.06

2012 15 3,253 1.06 0.12 0.10

2013 15 3,422 1.04 0.14 0.11

2014 15 3,655 0.99 0.62 0.12

2015 15 3,800 1.08 0.55 0.09

2016 15 3,752 1.08 0.59 0.03

2017 15 3,890 1.13 0.56 0.05

2018 15 4,052 1.20 0.13 0.04
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This paper follows the Fama and French’s (2015) 
methodology using the five-factor model to compute the asset 
pricing model. The relationship between the characteristics 
of banks and the expected return motivates this study to 
adopt a five-factor model. The first factor in the five-factor 
asset pricing model is the market factor or market risk 
premium. This factor is calculated as the difference between 
the expected return in the market and the risk-free rate. This 
market factor is already in place at CAPM. 

The second factor is the size of the bank on a small 
minus big (SMB) basis. This factor is calculated through the 
difference returns between small and big sized banks. The size 
of the bank depends on the total assets of the bank. This factor 
indicates the small effect as the smaller banks outperforms 
the bigger banks.  Smaller banks are said to have more 
growth opportunities than their larger counterparts. Smaller 
banks also tend to have a more volatile business environment 
which needs to be offset by higher expected returns.

The third factor is the value on a high minus low (HML) 
basis. This factor is computed due to the difference in returns 
between value and growth stocks. Value stocks represent 
banks with high book-to-market ratios (value stocks), while 
growth stocks represent banks with low book-to-market ratios 
(growth stocks). This factor indicates the direct application 
of the risk-reward relationship. Novy-Marx (2012) indicates 
that the HML factor is related to the effect of leverage. It 
indicates that the value strategy is to buy the lower value 
assets by selling the surplus value assets. 

Profitability is the fourth factor on a robust minus weak 
(RMW) basis. This factor is calculated based on the return 
differential between robust and weak profitable banks. 
According to Hou, Xue, and Zhang (2017) and Fama and 
French (2015) this factor is calculated by dividing earnings 
before interest and tax (EBIT) on the book equity. Novy-
Marx (2013) indicates that this strategy purchases productive 
assets by selling non-producing assets. This RMW factor 
should be positive which means that companies with greater 
profitability provide better results. 

The fifth factor is conservative minus aggressive 
(Panigrahi, 2019). It is calculated as the difference in returns 
between companies with low and high investment strategies. 
Conservative banks include banks that have low investment 
strategies, while aggressive banks consists of banks that 
have high investment strategies. This paper follows the same 
methodology used by Fama and French (2015), and Hou, 
Xue, and Zhang (2015) in calculating the investment factor. 
They divided the annual change in total property, equipment, 
and plant plus the annual change in the inventories on the 
book value of total assets. 

3.3.  Factor Calculation

First, the market factor is calculated by the weighted market 
return value minus the risk-free rate based on the annual data. 

For the account of SMB, 3 portfolios are established with all 
Jordanian banks listed on the ASE, which represent more than 
50% of the market capitalization of ASE. Each portfolio is 
created annually. Every year, the stocks of Jordanian banks are 
sorted into three portfolios according to their size (total assets). 
The first portfolio includes the bank stocks which account for 
30% of the highest total assets. The second portfolio is medium 
bank stocks which account for 40% of total average assets. The 
third portfolio consists of the remaining banks, which together 
accounts for the remaining 30% of the lowest total asset. Going 
forward like this, the stocks of Jordanian banks are divided into 
three groups of stocks of three different sizes. 

To calculate the HML factor, 3 portfolios are created based 
on the highest price to book value ratio of 30% representing 
growth stocks, the 40% medium and the lowest price to book 
value ratio of 30% representing stock value. These break 
points relatively follow Fama and French (1993). 

The bank stocks with a higher price to book value ratio 
of 30% are classified as growth stocks, while those within 70 
and 100% are classified as value stocks. Intermediate stocks 
are those whose price to book value ranges from 30 to 70 
percent. As a result, 3 portfolios are indicated by H, M, and 
L (with H, M and L denoting high, medium and low values, 
respectively). This paper utilized data from two extreme 
portfolios, high minus low HML.

The RMW factor is calculated in the same way as HML. 
The only difference is that RMW is based on the breakpoints 
operating profit margin rather than price to book value. Robust 
banks indicate higher operating profits, weak banks indicate 
lower operating profit margin. 3 R, M and W portfolios are 
sorted (with R, M, and W denoting robust, medium and weak 
banks, respectively). The final RMW factor is averaging 
returns for robust minus weak operating profits. 

The CMA factor is calculated the same way for HML 
and RML but the only difference is that the CMA is 
calculated due to the previous year’s investment. The lower 
the increase in assets, the more conservative the stocks are, 
while the higher the increase in assets, the more aggressive 
stocks. 3 conservative C, M and A are constructed. Then the 
Conservative minus aggressive CMA is calculated on the 
basis of the average CMA.

4.  Results

Table 3 shows in detail the average, standard deviations and 
t-values of the risk factor models computed for Jordanian banks 
in the first column. The second column indicates the market 
return for MSCI in Jordan. 15 Jordanian banks are categorized 
into 3 portfolios based on 30% (Top), 40% (Medium), and 
30% (Bottom) for size S and B represent small minus big 
factor SMB, the value (H and L means high minus low value 
factor HML), profitability (R and W stands for robust minus 
weak operating profit margin factor RMW) and investment  
(C and A stands conservative minus aggressive factor CMA). 
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Table 3 shows that during the period 2006-2018, the 
overall average return of the Jordanian banking securities 
market had a negative trend. However, average returns 
on stocks of small size, high value, robust operating 
profitability and aggressive investment tend to outperform 
stocks of big size, low value, weak operating profitability 
and conservative investment. For example, the average 
return on stocks with small size, high value, robust operating 
profitability and aggressive investment provides -6.67%, 
-2.95%, -4.57% and -7.09% while the average return on 
stocks with big size, low value, weak operating profitability 
and conservative investment earn -7.05%, -9.24%, -9.80% 
and -7.72%, respectively. Table 3 indicates that although the 
market factor is not statistically significant, it provides the 
highest return. Nevertheless, the average returns of Jordanian 
bank stocks are statistically significant for all the four factors 
SMB, HML, RMW, and CMA. In particular, evidence 
indicates that the value factor yields the largest statistically 
significant return for the portfolio and is followed by the 
size, profitability and investment factors in that order. This 
is an evidence of small size, high value, robust operating 
profitability and aggressive investment impacts. 

The main conclusion that can be drawn from Table 3 
is that all factors have a negative sign that concludes that 
the performance of both Jordanian banks and the ASE is 
in continuous decline. In general, all the four factors lead 
to minimizing losses and have a contribution to average 
return which only means that stock with low value, small, 
profitable and banks with aggressive investment strategies 
provide greater returns than the stocks that have growth, 
big, unprofitable and conservative investment counterparts. 
Additionally, all four factors provide a statistically significant 
return. However, for the investment factor, aggressive 
investment is much higher than conservative investment 

in the Jordanian banks. This finding contradicts Fama and 
French (2015) and indicates that the value stock tends to 
be a conservative stocks and this fact may be due to greater 
inefficiency at the ASE. In addition, the value factor is still 
significant despite the use of profitability and investment 
factors. Although this result is inconsistent with that of Fama 
and French (2015), this result is in line with that of Cakici 
(2015) who found a similar result when using a five-factor 
model in 23 developed stock markets. 

Figure 1 shows the cumulative returns of these five 
factors. Looking at Figure 1, it is clear that HML and RMW 
factors provide the highest cumulative returns. On the other 
hand, SMB and CMA factors remain within the limits of 
zero cumulative returns. The market factor provides negative 
cumulative returns, which means that not only do these four 
factors outperform the market factor, but these banks also 
outperform the MSCI market index.  

The next section divides the sample into two periods to 
test the robustness of the results achieved in the previous 
section. The first sub-period extends from 2006 to 2012 
and this first sub-period includes the financial crisis (2008), 
while the second sub-period ranges from 2013 to 2018 which 
is a more stable sub-period. The risk factors for both periods 
are recalculated in the same way as in the previous section. 

Table 4 shows the average, standard deviations and 
t-values of the risk factor models computed for Jordanian 
banks in the first column. The portfolios are sorted on the 
same manner in Table 3, with 15 Jordanian banks ranked in 
3 portfolios based on 30% (Top), 40% (Medium), and 30% 
(Bottom) for size S and B means small minus big factor 
SMB, the value H and L means high minus low value factor 
HML, the profitability R and W means robust minus weak 
operating profit margin RMW factor and the investment C 
and A means conservative minus aggressive factor CMA.

Table 3: Descriptive statistics for risk factors: 2006-2018

Market Size Effect   Value Effect

Effect S B SMB H L HML

Av. −5.09 −6.67 −7.05 −6.86 −2.95 −9.24 −6.09

S.D. 13.40 14.11 18.08 11.42 15.10 12.41 10.58

t-stat (−1.37) (−1.7) (−1.41) (−2.17) (−0.7) (−2.68) (−2.08)

Operating Profitability Effect Investment Effect

R W RMW C A CMA

Av. −4.57 −9.80 −7.19 −7.72 −7.09 −7.40

S.D. 18.79 15.64 9.42 14.41 14.31 8.70

t-stat (−0.88) (−2.26) (−2.75)   (−1.93) (−1.79) (−3.07)



Omar Khlaif GHARAIBEH, Ali Mustafa AL-QUDAH / Journal of Asian Finance, Economics and Business Vol 7 No 12 (2020) 615–626622

Figure 1: Cumulative Returns of Strategies in the Full Period

Table 4: Descriptive statistics for risk factors for two different periods- 2006 to 2012 (Panel A) and 2013 to 2018 (Panel B)

Panel A:2006-2012
Market Size Effect Value Effect
Effect S B SMB H L HML

Av. -9.22 -13.75 -12.11 -12.93 -5.45 -16.25 -10.85
S.D. 16.97 13.77 23.16 12.52 20.47 11.62 10.83
t-stat (-1.44) (-2.64) (-1.38) (-2.73) (-0.70) (-3.70) (-2.65)

Operating Profitability Effect Investment Effect
R W RMW C A CMA

Av. -10.10 -15.70 -12.90 -12.27 -14.17 -13.22
S.D. 23.43 18.42 11.48 18.00 15.57 10.64
t-stat (-1.14) (-2.25) (-2.97) (-1.80) (-2.41) (-3.29)
Panel B: 2013-2018

Market Size Effect Value Effect
Effect S B SMB H L HML

Av. -0.51 0.69 -1.87 -0.59 0.51 -2.17 -0.83
S.D. 5.31 9.35 7.52 9.67 4.87 7.58 8.63
t-stat (-0.25) (0.20) (-0.66) (-0.16) (0.27) (-0.76) (-0.26)

Operating Profitability Effect Investment Effect
R W RMW C A CMA

Av. 1.54 -3.26 -0.86 -2.88 0.74 -1.07
S.D. 8.96 7.90 6.75 6.35 6.48 4.70
t-stat (0.45) (-1.09) (-0.34) (-1.20) (0.30) (-0.60)
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Table 4 in Panel A confirms previous results in Table 3 that 
factors of value and profitability are statistically significant. 
However, the stocks of big Jordanian banks outperformed 
the smaller banks in the first sub-period in Panel A, which 
means that in that period the stocks of big banks provide a 
higher average return than the stocks of smaller banks. On the 
other hand, for Panel B, all these four factors are statistically 
insignificant and different from the previous first period in 
Panel A. However, although all of these four risk factors in the 
second sub-period (Panel B) have low t-statistics, they provide 
average positive return along with the small size S, high value 
H, robust operating profitability R and aggressive investment A. 
For example, the average return on stocks with small size, high 
value, robust operating profitability and aggressive investment 
were 0.69%, 0.51%, 1.54% and 1.74%, respectively. This late 
finding give investors an opportunity to make a bit of profit. 

In general, given Table 3 and 4, high-value H and robust 
profitability R consistently provide an average greater than 
low-value L and weak profitability W. The first sub-period 
spanning from 2006 to 2012 has a negative sign. This can 
be attributed to global financial crisis and the reversal of 
the recession, in addition to the fact that this period was not 
politically stable due to the events of the Arab Spring, while 
the second sub-period extending from 2013 to 2018 provide 
a positive sign compared to the first sub-period.

Figure 2 shows the cumulative returns of these five factors 
in the first sub-period from 2006 to 2012. The performance 
of these five factors is relatively close to zero over the period 
from 2006 to 2009. This lower cumulative return during 
this period can be attributed to the global financial crises. 
However, at the beginning of 2010, HML and RMW factors 

started to rise and achieve the highest cumulative returns, 
while CMA and SMB were still around zero cumulative 
returns. In general, market factor returns have declined 
rapidly towards negative cumulative returns.

Figure 3 shows the cumulative returns for five factors 
in the second sub-period from 2013 to 2018. In general, 
Figure  3 confirms previous results in terms of HML and 
RMW still providing the highest cumulative returns, while 
CMA and SMB are still around zero cumulative returns. 
Finally, the market factor continues to decline and provides 
negative cumulative returns. Figure 2 and 3 confirm the 
result shown in Figure 1 and indicate that the performance of 
Jordanian banking stocks outperforms the performance the 
market, as well as investing in value and profitability stocks 
provides large cumulative returns.

For Jordanian bank’s portfolio, the biggest correlation 
is between HML value and strategy CMA investment 
strategy. This finding supports the general belief that banks 
with a higher book to market value become banks with a 
conservative investment strategy. Most value banks have 
low stock prices because of financial distress. Therefore, it 
is difficult for these banks to follow aggressive strategies. 
This result is consistent with that of the U.S. in Fama 
and French (2015). The correlation between HML value 
and RMW profitability is positive but weak. This result 
indicates that banks with a high book to market value tend 
to be relatively profitable banks. This means that most of 
the investors prefer to buy a relatively lower market rate of 
the banks because they believe that investing in banks with 
higher book to market value will yield high profits in the 
future. Therefore, stock of value tend to be profit oriented.  

Figure 2: Cumulative Returns of Strategies in the First Sub-period
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Figure 3: Cumulative Returns of Strategies in the Second Sub-period

Table 5: Correlations between the five factors in Jordanian 
banks

MKT SMB HML RMW CMA
MKT 100%
SMB −36% 100%
HML 31% −15% 100%
RMW 18% −61% 26% 100%
CMA 4% −18% 62% 52% 100%

However, this finding is inconsistent with that of Fama and 
French (2015) who found the correlation between value 
and profitability to be negative. They explain this negative 
correlation that investors prefer to pay a higher market price 
for profitable companies than they would for non-profit 
companies. The correlation between RMW profitability and 
CMW investment is positive but weak, which means that the 
more profitable banks tend to be relatively more conservative 
when making investments.

An interesting conclusion can be drawn from the 
correlations of size factor SMB with all factors being 
negative. This finding might come as a surprise given that 
smaller stocks generally provide higher average returns 
than the bigger stocks. That is why the big Jordanian bank 
size in Table 4 for the first sub-period outperforms the 
small size. This can be attributed to investors’ tendency 
towards large-sized banks in Jordan during the 2008 global 
financial crises and the Arabic Spring because they believed 
that large banks in Jordan were safer than the smaller ones. 
Market factor correlation is -36% with size factor, while 
market factor correlation is relatively insignificant of 31%, 

18%, and 4% with value, profitability and investment 
factor, respectively.

5.  Conclusions

The purpose of this study is to compute the five risk 
factor model using Fama and French’s (2015) methodology. 
The annual returns of 15 Jordanian banks listed on the ASE 
were used over the period of 13 years (2006-2018). The 
main result of the current study was that all factors have a 
negative sign, which concluded that the performance of ASE 
is in a continuous decline during the study period. This can 
be attributed to the economic and political conditions that 
the region has experienced in the past decade. the factors of 
SMB size, HML value, RMW profitability are statistically 
significant and differ from zero at the full period level. These 
risk factors are similar to those documented by Fama and 
French (2015) and follow the same trend. 

The factor of value HML provides a greater contribution 
to the average return between these factors, while Fama 
and French (2015) found that the market factor produces a 
greater contribution. This finding supports the idea already 
examined, that buying stocks that tend to have high book-
to-market (cheap) and selling stocks that tend to have low 
book-to-market (expensive) should be a sound strategy. The 
size factor is consistent with the results of Fama and French 
(2015), where smaller banks offer better returns than the 
larger banks. This confirms the idea that small banks risk 
cash reserve (liquidity) and reach the lowest level. Therefore, 
this is reflected in the cost of financing when small banks 
need liquidity. Profitability factor has a positively significant 
effect on returns on Jordanian banking stocks. This indicates 
that managers have the efficiency in managing the assets of 
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these Jordanian banks. The greater the efficiency of asset 
management, the greater the stock returns.

However, when dividing the sample into two sub-periods 
and examining each of this new sample independently, the 
results of the value and profitability factors are confirmed, 
while the size and investment factors change dramatically. 
However, after dividing the sample into two periods, in 
the first sub-period extending from 2006 to 2012, the large 
Jordanian banks achieved better returns than those of small 
Jordanian banks, while the second sub-period, ranging from 
2013 to 2018, the small Jordanian banks outperform the 
large Jordanian banks. The first sub-period includes data on 
the 2008 global financial crisis and the Arabic Spring. These 
economic and political events distorted the behavior of the 
ASE in Jordan at the level of banks and forced investors to 
move towards the large Jordanian banks, believing that they 
are safer than the small Jordanian banks. 

In terms of cumulative return results, the factors of value 
and profitability consistently provide the highest cumulative 
return. In contrast, size and investment factors provide a 
cumulative return close to zero. However, the cumulative 
return provided by the market factor is negative which means 
that the performance of these factors at the level of Jordanian 
bank stocks outperforms the market. 

The greatest correlation between value and investment 
risk factors. This result is consistent with those of Fama 
and French (2015) in terms of direction. However, the 
aggressive investment side (A) is consistently greater than the 
conservative investment side (C) in the current study which is 
in contrast to the Fama and French study (2015) who found 
that the conservative investment side (C) is outperforming the 
aggressive investment side (A). With the general interpretation 
that banks with high book to market value become banks with 
a conservative investment strategy. The correlation between 
RMW profitability and CMW investment is positive but 
weak, which means that more profitable banks tend to be more 
conservative when investing. Jordan differs from the rest of 
the world in that it is located in a politically unstable region. 
In addition, most of the depositors in Jordanian banks are 
commercial, industrial and service companies, and this type 
of depositors cannot predict the dates for withdrawing their 
money, which drives the banks to maintain high liquidity and 
follow a cautious lending policy, which means that the bank 
is directed to conservative investment. Finally, the factors 
of value and profitability also show a positive correlation in 
signaling but they are still weak. This means that the book 
value of Jordanian banks is large compared to the market value. 
This is an indication of a decline in the financial performance 
of banks in general, and thus it negatively affects the stock 
prices in the ASE. Actually, by reviewing the performance of 
banks during the study period, the average return on assets 
does not exceed 1%. Finally, one of the lowest correlations 
between value and size has been documented. 

The value factor clearly adds more information and 
helps to calculate returns more than the other four factors. 
However, when building an investor to build an investment 
portfolio on the basis of size, value, profitability and 
investment, the five-factor model is a choice. A further study 
can be conducted to determine the role of these five factors 
in the rest of the sectors in the ASE, as well as in another 
emerging financial market, to compare these results with the 
results in the developed markets.
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