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1 INTRODUCTION 

The topic of this master’s thesis is based on asset pricing factor models that 
have experienced wide attention since the 1960s from both academics and prac-
titioners. This has enabled the pursuit of explaining the average cross-sectional 
returns on equity investments. Empirical analysis has shown that different risk 
factors and anomaly variables used in asset pricing models have been able to give 
some explanation regarding the average cross-sectional returns in equities. Fac-
tor models containing these variables are valued by researchers due to their sim-
plicity. 

There exists a wide array of academic publications and studies regarding 
factor models and how they can explain the average cross-section of equity re-
turns in developed economies. These empirical analyses have explored the ex-
planatory powers of various factors and how they are able to give some explana-
tion to the developed economies equity returns. There, however, exists a gap in 
literature when it comes to the explanation of equity returns in the emerging mar-
kets. Hence, the purpose of this master's thesis is to study and extend the current 
literature as it pertains to the dominance of factor models in the BRICS countries.  
  

The research questions can be specified as:  
• Which factors have the highest risk premiums in the BRICS coun-
tries and are they dependent on time?  
• Is there a dominant factor model for the BRICS countries or is it 
country specific?  
• Are the BRICS countries’ factors and models correlated with the US 
in terms of their dominance and premium?  

   

Emerging markets are becoming an increasingly important area for port-
folio investors. Investors looking to diversify their current portfolios need to be 
able to understand the emerging market equities, how they function, and be 
aware of how they differ from developed economies to be fully informed. Factor 
models can give some explanation of the behaviour of these equities. This allows 
portfolio investors to examine which factors are best able to explain the cross-
section of equity returns in these markets.   

There are differences in the equity returns between the emerging and 
more developed markets. Harvey (1995) argues that the returns in the emerging 
markets are often more predictable than the developed market returns. Harvey 
(1995) also argues that the emerging market returns are more influenced by the 
local instead of global information variables. This pertains to the idea that the 
emerging markets are more divided from the world capital markets. It is also 
argued by Fama and French (1997) that the emerging market returns are more 
volatile compared to more developed economies in terms of the standard devia-
tion of returns. In terms of anomaly variables studied in factor models, it has been 
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found by Cakici, Fabozzi and Tan (2013) that there is a stronger value effect in 
the emerging markets when compared to more developed markets such as the 
US. This suggests that portfolios of value stocks in the emerging markets have a 
higher magnitude in returns when compared to more developed markets. Cakici 
et. al (2013) also present data that suggests that there is a stronger momentum 
effect in the emerging markets.   

The current economic climate around the globe surrounded by the Covid-
19 pandemic also presents a crucial opportunity within the emerging markets. 
Ahmed and Zlate (2014) discuss the surge in net private capital flows to the 
emerging market economies after the global financial crisis. This further elabo-
rates the importance of fully understanding how equities function and which fac-
tors can be used to determine the behaviour. This proposes the idea that more 
portfolio investors would look to the emerging markets following a crisis period. 
With an increased investment amount within the emerging markets, the 
knowledge of behaviour and information within these markets becomes even 
more valued.   

This master's thesis is going to focus on the BRICS countries. BRICS is an 
acronym used for the emerging markets of Brazil, Russia, India, China, and South 
Africa. These countries are the fastest growing emerging market economies and 
are on the path to becoming developed economies. Figure 1 shows the annual 
percentage growth of each BRICS country’s GDP growth for the last 10 years.  

  

 
 

  
     Figure 1. BRICS Countries GDP growth (annual %)   
     Source: World Development Indicators by World Bank Group.  
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It is evident that the Covid-19 pandemic has influenced each country’s 
GDP growth. However, prior to the Covid-19 pandemic most of the countries 
experienced an upward and a stagnant growth in their GDP. A comparison of 
BRICS and other emerging market economies (EMEs) can be found in Figure 2. 
The other emerging market economies in this case consist of the average GDP 
growth for countries listed as EMEs by IMF (International Monetary Fund). In 
terms of the GDP growth, it becomes evident that the BRICS countries and other 
EMEs have a very similar trend. It is also noted that there is not much difference 
in terms of the annual GDP growth between the pair.  

  

  
     Figure 2. BRICS and EMEs GDP growth comparison (annual %)  
     Source: World Development Indicators by World Bank Group.  

  

The fundamental difference between the BRICS countries and the other 
EMEs stems from the foreign direct investment, net inflows. This is illustrated in 
Figure 3, which shows the large difference in terms of the dollar amount that the 
BRICS countries receive in investment equity flows. To further illustrate this in-
vestment opportunity, Çepni, Gül, Hacıhasanoğlu and Yilmaz (2020) argue that 
there exists causality between the portfolio inflows and uncertainty in the BRICS 
countries that can provide both investment and diversification opportunities for 
investors.  

  



 11 

  
   Figure 3. Foreign Direct Investment, net inflows (in Billions of US$)   

       Source: World Development Indicators by World Bank Group. 
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2 THEORETICAL FRAMEWORK 

This topic belongs to the field of empirical finance. It is based on the modern 
portfolio theory by Harry Markowitz (1952). Markowitz (1952) theorized the con-
cept that investors have certain beliefs when it comes to their choice of a portfolio. 
It summarizes how investors want to maximize their expected and or anticipated 
returns while minimizing the variance of their returns. This is something that can 
be achieved through diversification among the equities that are expected to yield 
the highest returns with the lowest variances. Investors therefore have a choice 
that allows them to choose various combinations of stocks with expected returns 
and variances for their portfolios. This theory of expected returns and maximiz-
ing utility is what led to the discovery of the famous capital asset pricing model 
(CAPM) by Sharpe (1964) and Lintner (1965).   
  

  
                           Figure 4. Capital Asset Pricing Model (CAPM)  

  
Sharpe (1964) argues that if investors follow a rational procedure, then 

they can accomplish their preferred spot on the security market line. This means 
that investors can obtain a higher expected rate of return for their portfolio of 
stocks only by taking on additional risk. As the expected rate of return increases, 
so does the variance of their returns. This concept can be represented by an in-
vestor’s total utility function. Sharpe (1964) describes the total utility function as 
the function that considers two parameters: the expected value and standard de-
viation. In this function the expected value is the wealth that the investor is ex-
pecting for the future and the standard deviation refers to the possible divergence 
of the actual future wealth from the expected. In simple terms, investors want to 
maximize their utility function to receive a desirable outcome. This theory of 
maximizing the total utility function ties in with Lintner´s (1965) argument that 
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the expected rate of return for any stock will be a linear function. The combina-
tion of Sharpe (1964) and Lintner (1965) publications formulated the most widely 
known asset pricing model of CAPM. The CAPM is a single factor model that 
calculates the expected rate of return in the following way:  
  
(1)                                 ERi = Rf +𝛽i(ERm-Rf)  
  

Equation 1 shows that the expected return is based on the risk-free rate (Rf), Beta 

(β) of a stock, which is the slope of the regression of a stock´s return to the market 

return, as well as the risk premium (ERm-Rf) defined as the difference between 

the expected market return and the risk-free rate. The CAPM also introduces the 
first factor, known as the market factor. CAPM, although good in theory and sim-
plicity does have various limitations to it that prevent the function from explain-
ing the average cross-sectional returns as it only describes the return based on 
the market factor. The theory received wide attention from both academics and 
practitioners that led to the findings of Fama and French (1992) and (1993) in the 
development of asset pricing factor models.   

Fama and French (1992) found that on top of the market factor, factors that 
are related to firm size (market equity, ME) and value (ratio of book to market 
equity, BE/ME) are key components in explaining the average cross-sectional re-
turns. The size factor in this case is based on the market equity, ME. It refers to 
the stock´s price which is multiplied by the number of outstanding shares of that 
company. Fama and French (1992) argue this by discussing that if assets are ra-
tionally priced, then the risks are multidimensional and one of these risks is the 
size factor. It is also important to remember that the size factor comes from the 
information that is already included in a stock´s price about risk.   

The value factor on the other hand is based on the ratio of book (BE) to 
market equity (ME). This is the ratio of the book value of a company´s stock to 
that of the market´s judgement of the company´s value. Fama and French (1992) 
argue that the low BE/ME firms are strong performers, while firms with high 
BE/ME are constantly weak. Fama and French (1992) illustrate this by arguing 
that as companies are judged to have a low stock price with high BE/ME, they 
will then have higher expected returns.   

Fama and French (1993) developed a three-factor model that considers the 
size and value factors. It was statistically shown that these two factors provide 
more empirically accurate results in explaining the average cross-sectional re-
turns. Their famous and one of the most known factor models, the Fama French 
three-factor model (1993) can be illustrated by the below time series regression:  
 
(2)                             Rit - RFt = α i+ 𝛽i (Rmt-RFt)+siSMBt+hiHML+eit 

                              

The basis of the model still functions in a linear way, just with additional loadings 
and variables within the function. These additional variables: small minus big 
(SMB) and high minus low (HML) are the size and value factors.   
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Fama and French (2012) show that the CAPM leaves more variations in re-
turns unexplained by the model, when compared to the Fama and French (1993) 
three-factor model. This was showcased by regressing both models with interna-
tional portfolio returns. In the case of Global, North American, and European 
portfolio returns, Fama and French (2012) found that the R2 is higher with the 
three-factor model.  The results of the Fama and French (2012) regression show 
that the CAPM was able to capture: 0.81, 0.62, and 0.66 (Global, North America, 
and Europe) variations of returns in terms of the R2 compared to the three-factor 
model capturing: 0.95, 0.74, and 0.76 (Global, North America and Europe) (Fama 
and French, 2012). These results display the added explanation given by the size 
and value variables that are added into the model and how they can improve the 
basic CAPM.   

The development of adding more factors into a model brings in more eco-
nomic reasoning as well as further avenues in the development of expected re-
turns. By creating portfolios based on factors such as size and value, academics 
are better able to consider the effects that firm specific fundamentals have in their 
expected returns. Fama and French (2015) argue this concept through the divi-
dend discount model. Fama and French (2015) argue that if stocks of two firms 
have the same expected dividends, with different prices, the stock that has the 
lower price then has a higher average expected return. These findings and theory 
have provided academics and practitioners with the tools needed to add various 
anomaly variables and risk factors to their own factor models. 
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3 LITERATURE REVIEW 

3.1 Risk Factors and Anomaly Variables 

3.1.1 Size and Value 

Fama and French (1992) discovered that factors related to firm size (SMB) 
and value (HML) are key components in explaining equity returns. The size fac-
tor is based on the market equity, whereas the value factor is based on the ratio 
of book to market equity. The SMB factor refers to ‘’small minus big’’ in terms of 
portfolios of small firms to those of big firms. Secondly, the HML factor refers to 
‘’high minus low’’ in terms of portfolios formed on high and low book to market 
equity ratios. The HML value and SMB size factors were initially the two addi-
tional factors on top of the market factor in the Fama and French (1993) three-
factor model. This master’s thesis will use another size factor on top of the SMB 
denoted as ME, which also refers to market equity. The ME is part of the q-factor 
model by Hou, Xue, and Zhang (2014). Although both size factors refer to market 
equity, their constructions differ, which yields to different returns for each factor.  
Hou et. al (2019) state that their size factor, ME, is the difference of small and big 
stocks between the simple average of the returns on 9 small size portfolios and 
the simple average of the returns on 9 big size portfolios. The difference between 
the factors is small, which results in high correlation between the pair.  

Leite, Klotzle, Pinto and Silva (2018) investigate the factor models that con-
tain the value and size factors. Leite et. al (2018) argue that the value factor is 
unnecessary when the profitability and investment factors are considered in the 
emerging markets. This would suggest that the three-factor model of Fama and 
French (1993) becomes redundant in explaining the emerging market returns af-
ter adding the profitability and investment factors. The value premium still exists 
however, as is argued by James Foye (2018) that there are large value premiums 
in Asia, Eastern Europe, and Latin America. These findings by Foye (2018) also 
align with those of Fama and French (2017) that there is marginal proof of the 
size premium. Cakici, Tang and Yan (2016) further illustrate that there exists a 
value effect in all the emerging markets, except in Brazil. The research agrees that 
there is evidence of the value premium in the emerging markets. This would sug-
gest that in the emerging markets, firms with a lower book to market equity ratio 
(BE/ME) tend to perform better.   

In terms of the size factor, literature has shown some different viewpoints 
when it comes to the emerging markets. Cakici et. al (2016) argue that the size 
along with the momentum strategy generally fail in the emerging markets and 
that there is no size effect in the markets, except in China. In a more recent study 
by Leite et. al (2018) it was presented and argued however, that there is clear 
evidence of the size effect in most of the emerging markets.   
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3.1.2 Profitability and Investment 

The first profitability factor (RMW) was introduced by Fama and French 
(2015) in their five-factor model. The RMW refers to the difference of portfolios 
with robust and weak profitability (Fama and French 2015). Fama and French 
(2015) argue the logic behind the profitability factor in the sense that higher ex-
pected earnings often imply that a stock will have a higher expected return. If a 
company is expecting higher earnings, then its profit will also increase leading to 
a higher expected stock price. This provides the reasoning for adding the profit-
ability factor within the five-factor model as it provides the reasoning to why the 
expected return of an equity may be affected by it. The other profitability factor 
is known as return on equity (ROE). The ROE factor was introduced by Hou et. 
al (2014) in their q-factor model to also capture profitability. The logic behind the 
ROE factor according to Hou et. al (2014) is that the ROE factor can forecast re-
turns due to the nature of high expected ROEs relative to a small investment im-
ply a higher discount rate. The ROE factor also directly looks at the link between 
equity returns and firm characteristics. In terms of the investment factors, there 
are the CMA and I/A factors. The CMA factor is also a part of the Fama and 
French (2015) five-factor model. Fama and French (2015) describe the factor as 
the difference between high and low investment firms in terms of their returns. 
This refers to the performance of firms that actively invest and those that do not 
invest as aggressively. The q-factor model by Hou et. al (2014) on the other hand 
includes the I/A investment factor. The I/A factor looks at portfolios constructed 
based on the asset growth of these firms.  

The profitability and investment factors have been studied in the emerg-
ing markets. Foye (2018) argues that there exists marginal profitability and in-
vestment premiums in Asia and that there is weak correlation between the in-
vestment and value factors in Asian, Latin American, and Eastern Europe’s 
emerging markets. Foye (2018) claims that the addition of the profitability and 
investment factors to the three-factor model of Fama and French (1993) does im-
prove the description of equity returns in Eastern Europe and Latin America, but 
not in Asia. Similar findings are supported by Hanauer and Lauterbach (2019) as 
they argue that valuation, profitability, and investment factors are all priced in 
the emerging markets.  

3.1.3 Momentum 

Carhart (1997) introduced the momentum factor (MOM) discovered by 
Jegadeesh and Titman (1997) into the Fama and French (1993) three-factor model. 
The purpose of the momentum factor is to show that stocks that have had an 
upward trend in price usually continue to move in that same direction and vice 
versa. The momentum factor is often included in the factor models as an addi-
tional anomaly variable, and it will be used in this master’s thesis as well.   
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Literature pertaining to the momentum factor in the emerging markets has 
shown that it exists. Cakici et. al (2016) argue that there exists a marginal momen-
tum effect in the emerging markets. 

3.1.4 Mispricing Factors: Management and Performance 

Stambaugh and Yuan (2017) took parsimony among factor models to a 
new extent. Stambaugh and Yuan (2017) constructed a four-factor model, in 
which the mispricing factors denoted as management (MGMT) and performance 
(PERF) are comprised of information from 11 prominent anomalies. According 
to Stambaugh and Yuan (2017) this process provides a less noisy data set to meas-
ure a stock’s mispricing.   

The first of the two mispricing factors is the management (MGMT) factor. 
This factor includes the anomalies: net stock issues, composite equity issues, ac-
cruals, net operating assets, asset growth, and investment to asset. (Stambaugh 
and Yuan 2017). These are values that are related to a company’s management, 
which can be directly affected. The other mispricing factor of performance (PERF) 
is comprised of the following factors: O-score, momentum, gross profitability, 
and return on assets. (Stambaugh and Yuan 2017). According to Stambaugh and 
Yuan (2017) these factors are less related to management activities and more with 
the performance of a company.   

These mispricing factors provide a different approach to the standard fac-
tor construction. As the other mentioned factors are all based on a single element, 
the mispricing factors by Stambaugh and Yuan (2017) include multiple factors 
aggregated into one factor.  
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3.2 Factor Models 

It has become evident from literature review that there are a few common 
factor models that have been used to analyse factors in the emerging markets. 
Most of the research and literature has focused on the below mentioned factor 
models, when studying the emerging market equities.   

3.2.1 Three-Factor Model by Fama and French (1993) 

(2)                            Rit - RFt = αi+βi(Rmt-RFt)+siSMBt+hiHML+eit 

  

The three-factor model of Fama and French (1993) was introduced earlier 
in section 2 – Theoretical Framework. In the emerging markets it is used to study 
the value (HML) and size (SMB) effects.  
 

3.2.2 Five-Factor Model by Fama and French (2015) 

(3)              Rit-RFt= α i+βi(RMt-RFt)+siSMBt+hiHMLt+riRMWt+ciCMAt+eit  

 

Fama and French (2015) introduce a five-factor asset pricing model. Its 
goal is to be able to capture the size, value, profitability, and investment factors. 
The five-factor asset pricing model adds profitability and investment factors to 
the three-factor model of Fama and French (1993). The reason for adding these 
two additional factors is that the size and value factors of the three-factor model 
left unexplained some of the aspects of the equity returns. In the five-factor 
model, Fama and French (2015) add RMW (robust minus weak) and CMA (con-
servative minus aggressive) factors to their three-factor model. The RMW con-
siders the differences in returns of diversified portfolios with both robust and 
weak profitability, whereas the CMA factor considers the differences between 
the returns of low and high investment firms.   

Leite et. al (2018) compared the Fama and French three and five-factor 
models in their performance in the emerging markets. A key notion that Leite et. 
al (2018) argue is that the alphas of the models were reduced when adding the 
RMW and CMA factors into the three-factor model. This would suggest that the 
five-factor model of Fama and French would be a “better fit” for describing the 
equity returns in the emerging markets. Leite et. al (2018) also argue that by add-
ing these two additional factors, the ability of the model improves cross-section-
ally as the pricing errors are reduced especially with the Latin American and 
Asian market data. Overall, this shows that in the emerging markets, adding fac-
tors to the RHS of the model improves the fit. Similar findings are argued by Foye 
(2018) that the five-factor model of Fama and French (2015) can outperform their 
three-factor model in Eastern Europe and Latin America’s emerging markets. 
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3.2.3 Four-Factor Model by Carhart (1997) 

(4)    Ri(t) - Rf(t) = αi + βi [RM(t)- Rf(t)] + si SMB(t) + hi HML(t) + mi MOM(t) + eit 

  

Carhart (1997) created a four-factor asset pricing model that adds the mo-
mentum anomaly, originally identified by Jegadeesh and Titman (1993) into the 
three-factor model of Fama and French (1997). The momentum anomaly by 
Jegadeesh and Titman (1993) is computed by a stocks 10-week average relative 
price by its one-year average relative price. The momentum factor can be thought 
of in a similar way as the hot hand’s fallacy that if the price trend of a stock is 
increasing it will be maintained in the future.  

It was found and argued by Cakici et. al (2014) that there is a strong mo-
mentum effect present in Asia and Latin America, but not in Eastern Europe and 
that the momentum is mostly driven by small stocks in the emerging markets.   
 

3.2.4 Q-factor Model by Hou, Xue, and Zhang (2014) 

(5)              Ri(t) - Rf(t) = αi + βiMKT(t)+miME(t)+i/aiI/A(t)+roeiROE(t)+ eit 

  

Hou et. al (2014) contributed to the asset pricing literature by establishing 
a four-factor model that is built to enhance the Fama and French (1993) three-
factor model. The above q-factor model considers some of the same factors as the 
Fama and French (2015) five-factor model such as: market, size, and investment, 
but adds a fourth factor of profitability measured by return on equity (ROE). Hou 
et. al (2014) argue that the addition of the ROE factor in their q-factor model 
yields to more accurate descriptions of returns compared to the Fama and French 
three and five-factor model and the Carhart four-factor model.   
 

3.2.5 Mispricing Model by Stambaugh and Yuan (2017) 

(6) Ri(t) - Rf(t) = α i + βi [RM(t)- Rf(t)] + si SMB(t) + mi MGMT(t) + pi PERF(t) + eit 

  

Stambaugh and Yuan (2017) argue that their model with two mispricing 
factors (MGMT and PERF) can accommodate the alternative four and five-factor 
models such as the Fama and French (2015) five-factor model and the q-factor 
model by Hou et. al (2014). The Stambaugh and Yuan (2017) four-factor mispric-
ing model includes the two mispricing factors that are comprised of multiple dif-
ferent factors. 
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3.3 The Relation of Factors 

Literature has shown that a lot of the factors and factor models are closely 
related. This can be seen for example in the way that the models are constructed. 
A lot of the same factors are present in multiple different models. For example, 
the Fama and French (2015) five-factor model includes all the Fama and French 
(1993) three-factor model’s factors, and the Carhart (1997) four-factor model in-
cludes the Fama and French (1993) three-factor model. Hou et. al (2019), Barillas 
and Shanken (2018), and Jensen et. al (2021) investigate the model relationships 
and their factors significance. 

Hou et. al (2019) argue that many different factor models are closely re-
lated and able to subsume one another. Hou et. al (2019) argue that some factor 
models can subsume others through a factor spanning regression. In their study, 
Hou et. al (2019) argue that in the US, the q-factor model can subsume the Fama 
and French five-factor model. This would mean that the q-factor model is able to 
explain the Fama and French five-factors. Hou et. al (2019) also argue that there 
is high correlation between the factors of the Stambaugh and Yuan (2017) mis-
pricing model and the q-factors.  

Barillas and Shanken (2018) investigate the relative performance of vari-
ous models in order to complete thorough model comparison. Barillas and 
Shanken (2018) test these models by analysing which model does the best job in 
pricing a certain set of test assets. In their results, Barillas and Shanken (2018) 
argue that all the top 7 models include the ROE, HML, and MOM factors. Barillas 
and Shanken’s (2018) results therefore suggest that the models containing the 
above-mentioned factors perform better than the Fama and French (2015) five-
factor model and the four-factor model by Hou et. al (2014).  

In addition, Jensen et. al (2021) contribute to this literature by testing the 
economic significance of factors. Jensen et. al (2021) argue that when using world 
data, the alphas are often economically large and highly significant compared to 
just using the US factor data.  

This master’s thesis will look at the dominance and significance in the 
BRICS countries to answer the research questions: ‘’Is there a dominant factor model 
for the BRICS countries or is it country specific?’’.  
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4 DATA AND METHODOLOGY 

4.1 Data 

In this master’s thesis the analysis will be done by using various country 
specific factor data for the BRICS countries (Brazil, Russia, India, China, and 
South Africa) as well as for the United States. The factor data for all the factors: 
MKT, SMB, ME, HML, RMW, CMA, I/A, ROE, MOM, MGMT and PERF are 
gathered from the Jensen, Kelly, and Pedersen (2021) database. The sample runs 
from January 31st, 2004 until December 31st, 2020. The sample period therefore 
includes the global financial crisis (GFC) and the start of the Covid-19 pandemic. 
This means that there are 204 monthly observations of return data. The data is 
gathered in monthly frequencies and are capped value weighted returns. Capped 
value weighted returns indicate that there is an upper limit for the weight, which 
limits the influence that large companies have. According to Jensen et. al (2021) 
this ensures that stocks with different weightings will not have an overbearing 
effect on the portfolios. All the returns are measured in US dollars as mentioned 
by Jensen et. al (2021).  The reason for not using data before 2004 is that some of 
the countries were missing return data for certain time periods. This is common 
when studying the emerging markets as they are more divided from the world 
capital markets and data may be limited for some countries. The risk-free rate is 
from the Kennet R. French data library. 
 

4.2 Methodology 

The methodology section will include all the calculations done for this 
master's thesis to derive conclusions and discussion. This will include calculating 
descriptive statistics for the sample countries and factors such as: average re-
turns, standard deviation of returns, correlation, and Sharpe ratio. To test the fac-
tor models for dominance, a factor spanning test will be done.   
  

Factor Spanning Test  
  

The factor spanning test is done by conducting a linear regression for the 
factors. It is used in this study to test the different factors against each other. This 
will show if certain factors in factor models are able to explain factors from other 
models. For example, by testing the q-factor model against the Fama and French 
five-factor model. This will provide the necessary detail if the q-factor model is 
able to explain the Fama and French factors and therefore dominate the model. 
As an example, the test can be conducted by regressing the ROE factor against 
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the Fama and French factors and then analysing the intercept and loadings of the 
factors. This is a common method used in analysing factors for dominance. Hou 
et. al (2019) argue that it is all that is required to complete model comparison and 
that it is an informative and concise way of doing the required analysis. The fac-
tor spanning test is done through a linear regression. The mathematical equation 
for the regression is as follows:  
 

𝑌 = 𝛼 + 𝛽𝑋1 + 𝛽𝑋2 + ⋯ + 𝛽𝑋𝑛 + 𝜀 
 

In the equation the Y represents the dependent variable and the 𝛽𝑠 are the coef-
ficients that capture the effects of the independent variable(s) denoted as X. The 
alpha (𝛼) is the intercept of the model and 𝜀 refers to the error term of the re-
gression.  

The model will function in the following way for the regressions done in 
this master’s thesis. The following example shows the regression, where the 
Fama and French factors along with the momentum anomaly are used as inde-
pendent variables to explain the dependent ROE factor from the q-factor model. 
 

ROEi(t)= 𝛼i+ 𝛽iMKT(t)+ 𝛽iSMB(t)+ 𝛽iHML(t)+ 𝛽iRMW(t)+ 𝛽iCMA(t)+ 𝛽iMOM(t)+ei(t) 

 

In the above equation the Fama and French factors of market, size, value, profit-
ability, investment, and momentum are used to explain the ROE factor of the q-
factor model. This methodology of the regression is used for all the regressions 
in this master’s thesis. 
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5 RESULTS AND ANALYSIS 

5.1 Summary Statistics 

The summary statistics can be found in Appendix 1. The summary statis-
tics contain the following: mean, standard deviation, min, max and Sharpe ratios 
for all the sample countries and factors. The mean represents the monthly sample 
mean in percent(s), the standard deviation is the variation in returns for the sam-
ple period and the Sharpe ratio is annualized. The annualization is done by tak-
ing the monthly Sharpe ratio of the factors and then multiplying the monthly 
ratio by the square root of 12.  
  Looking at the mean monthly returns, the market (MKT) returns were the 
highest for the sample period for all countries. Brazil had the highest mean 
monthly return with the MKT factor (2.346) and China’s investment factor (I/A) 
had the lowest return (-0.240). The I/A factor had the lowest mean monthly re-
turns for most of the countries (Russia, China, South Africa, and the US). In these 
countries, the second lowest mean monthly return was the CMA factor, which is 
also an investment factor. The volatility in terms of the sample period’s standard 
deviation is larger for all the BRICS countries, when compared to that of the US. 
This variation in returns was also observed by Fama and French (1997) in which 
they argue that the emerging markets have a higher volatility, when measured 
with the standard deviation and compared with the developed markets. To give 
perspective in terms of the MKT factor; the US’s standard deviation is 4.411 and 
the closest to it was South Africa with a standard deviation of 7.492. Figure 5 
shows the development of investing $1 in the MKT factor in the BRICS countries 
and in the US to illustrate the difference. The US is the green line at the bottom 
and moves at a steadier pace, when compared to the BRICS countries. As the 
standard deviation in returns is much higher for the BRICS countries, the move-
ment of the $1 investment becomes more volatile.   
 

 
    Figure 5. Development of $1 invested in the MKT factor 
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The Sharpe ratio considers the average return that is earned in excess of 
the risk-free rate per the standard deviation of the return. The Sharpe ratio varied 
significantly between the countries and factors. The highest annualized Sharpe 
ratio was achieved with Russia’s value (HML) factor of 6.380 and the lowest with 
China’s investment (I/A) factor of -3.377. The factors that produced the highest 
Sharpe ratios varied across the sample countries. The highest Sharpe ratios were 
achieved with the following factors in each country: Momentum (Brazil), Value 
(Russia), Market (India), Market (China), Performance (South Africa) and Market 
(US). It becomes evident that there is some country separation in terms of the 
factors that produce the highest Sharpe ratios in each individual country. When 
comparing the US market (MKT) Sharpe ratio to the BRICS countries, it becomes 
evident that the US MKT Sharpe ratio is higher. Zaremba and Maydybura (2019) 
studied the Sharpe ratios in the frontier, emerging, and developed markets and 
their results argue that the MKT factor also produces the highest Sharpe ratios in 
the developed markets. However, when using the other factors, Zaremba and 
Maydybura (2019) show that most of the other factors produce higher Sharpe 
ratios in the emerging and frontier markets. This result aligns with the findings 
of this master’s thesis as the BRICS countries show higher Sharpe ratios for most 
of the factors aside from the MKT factor, when compared to that of the US. 
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5.2 Risk Premiums 

Risk premium can be defined as the return of an investment on top of the 
risk-free rate. The risk premium for the MKT factor is calculated by taking the 
excess return of the factor. All the other factors will be presented as their returns 
as these factors are already compensated for risk. The risk premiums are also 
tested for statistical significance by using a standard t-test. Table 1 shows the risk 
premiums for all 11 factors used in this master’s thesis for the sample period.  

The factor risk premiums are divided into three different time periods to 
show how they change during times of economic uncertainties. The periods are 
as follows: monthly risk premium for the sample period (including the GFC and 
the start of the Covid-19 pandemic), the GFC period and the start of the Covid-
19 pandemic. The GFC period ranges from June 30th, 2007 until January 31st, 2009. 
It therefore contains 20 monthly observations of data. The period is defined to 
start from the moment that the global financial markets began to show signs of 
stress. The Covid-19 period starts on November 30th, 2019 and ends with the sam-
ple on December 31st, 2020 containing 14 monthly observations. The starting pe-
riod for the Covid-19 pandemic begins on the same month that the first human 
case of the virus was identified in Wuhan, China. Table 2 shows the risk premi-
ums during times of economic uncertainty. This section will answer the first re-
search question ‘’Which factors have the highest risk premiums in the BRICS countries 
and are they dependent on time?’’ 
 
 
    Table 1 – Risk Premiums (%) – Sample Period  

Sample Brazil Russia India China SA US 

MKT-rf 2,24 1,05 1,12 1,19 0,86 0,79* 

SMB 0,11 0,82 0,17 0,64* -0,09 0,02 

ME 0,27 0,04 0,01 0,06 -0,03 -0,01 

HML 0,25 0,62* 0,18 0,26 0,17 0,00 

RMW 0,08 0,40* 0,15 0,18 0,39* 0,05 

CMA 0,11 0,06 0,20 -0,03 -0,11 -0,03 

I/A 0,27 -0,05 -0,06 -0,24 -0,26 -0,06 

ROE 0,21 0,26 0,48 0,12 0,45 0,06 

MOM 0,82* 0,76* 0,33 0,01 0,65* 0,09 

MGMT 0,16 0,19 0,44* 0,13 0,05 0,11 

PERF 0,65 0,76* 0,39 0,29 0,90* 0,28 
Factors marked with ‘’*’’ have statistically significant risk premiums at the 5% level 
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               Table 2 – Risk Premiums (%) – GFC and Covid-19 Period 

GFC Brazil Russia India China SA US 

MKT-rf -2,82 -5,04 -2,18 -1,88 -2,76 -2,92 

SMB -1,47 0,08 -0,24 0,64 -0,97 -0,35 

ME -1,81 -0,18 -1,51 0,33 -1,31 -0,68 

HML 1,55 2,02 0,81 0,48 0,01 -0,27 

RMW 1,57 0,99 -0,22 0,20 -0,14 0,92 

CMA 1,30 1,18 2,00 -0,29 0,64 -0,09 

I/A 2,43 2,50 2,55 -0,56 0,63 -0,16 

ROE 0,68 1,58 0,03 0,17 -0,98 0,89 

MOM 1,98 2,03 1,72 -1,30 0,60 1,35 

MGMT 1,84 2,51 2,75 0,04 0,15 0,28 

PERF 0,93 2,58 -0,33 0,11 0,26 1,98 

Covid-19 Brazil Russia India China SA US 

MKT-rf 0,72 0,51 1,56 2,88 1,08 2,20 

SMB -0,05 -0,65 0,93 -1,19 -0,34 0,48 

ME 0,30 0,29 1,44 -0,89 -0,89 0,79 

HML -0,76 -0,94 -0,32 -1,03 -0,83 -2,17 

RMW -0,45 -0,20 -0,13 1,19 0,46 -1,64 

CMA -1,43 -0,87 -0,65 -1,27 -0,24 -1,05 

I/A -1,08 -0,97 -0,89 -1,71 -0,02 -1,56 

ROE -0,63 -0,62 -0,50 1,34 -1,02 -2,00 

MOM 1,14 0,80 -0,34 1,55 0,93 0,00 

MGMT -1,27 -0,49 -0,55 -1,39 -0,05 -1,75 

PERF 0,00 -0,01 -0,43 2,00 1,55 -0,82 
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5.2.1 Overall Sample Period 

Starting with the excess market returns for the BRICS countries for the en-
tire sample period. The highest excess market return is observed in Brazil (2.24%) 
that is also marginally significant at the 10% level (t-stat 1.90). The excess market 
return is higher in all the BRICS countries when compared to that of the US, 
which yields 0.79% (t-stat 2.53). This is due to the larger volatilities that are pre-
sent in the BRICS countries and therefore investors demand a higher premium 
for the given risk level. The excess market returns are statistically significant in 
all countries, except Russia and South Africa.  

In terms of the size premium, South Africa differs from the other BRICS 
countries. In South Africa, the SMB risk premium is -0.09% which suggests that 
small firms have on average higher returns than larger firms. The risk premium, 
however, is not statistically significant in South Africa. South Africa deviates 
from the other BRICS countries and the US, where the SMB is positive, suggesting 
that large firms perform better on average. The same result is also evident when 
using the ME size factor. This entails that in South Africa firms that are large 
based on both SMB and ME have lower returns on average when compared to 
smaller firms. The opposite is present for all the other sample countries. This is 
especially the case in China, where the SMB factor is statistically significant at the 
5% level and the ME factor is marginally significant at the 10% level.  

All the BRICS countries have higher HML risk premiums related to value 
than the US. In the BRICS countries, companies with high BE/ME ratios tend to 
perform better than firms with low BE/ME ratios. The result in the US is slightly 
different as the US’s HML risk premium is marginally zero (-0.001%), however, 
with the negative sign it would suggest the opposite in terms of the ratios when 
compared to the BRICS countries. The only country that shows statistical signif-
icance in respect to the HML value factor is Russia (t-stat 3.77), which would 
mean that in Russia the high BE/ME firms outperform on average firms with low 
BE/ME ratios.  

In terms of profitability, the same positive signs are present for both prof-
itability factors of RMW and ROE for the BRICS countries and the US. This sug-
gests that firms with robust profitability perform better on average than those 
with weak profitability. This is logical as profitability is seen as a positive sign in 
a firm and therefore the higher profitability firms beat the lower ones. This is 
especially the case in India (ROE t-stat 1.77), Russia (RMW t-stat 2.03), and South 
Africa (RMW t-stat 2.54), which all have statistically significant profitability risk 
premiums. The same is not true for the investment factors. In China, South Africa 
and the US, firms with aggressive investment outperform on average firms with 
conservative investment strategies. The factor risk premiums are also lower in 
China, South Africa, and the US, when compared to those found in Brazil, Russia, 
and India. The investment factors for all the sample countries are insignificant.  

In terms of momentum, it is not surprising that firms with higher momen-
tum outperform those with lower momentum. All the sample countries show a 
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positive risk premium for the momentum factor of which Brazil (t-stat 2.71), Rus-
sia (t-stat 2.48), and South Africa (t-stat 2.50) are highly significant. As the price 
of an equity increases it can signal investor confidence and an upward trend in 
price. This is also the case with the PERF factor as it already includes the momen-
tum anomaly within its construction. Similarly, to the momentum factor, the 
PERF factor is marginally significant in Brazil (t-stat 1.76) and significant in Rus-
sia (t-stat 2.21), and South Africa (t-stat 3.27). The other mispricing factor of 
MGMT also shows signs of positive risk premium for all countries of which the 
only statistically significant one is India at the 5% level.  
 

5.2.2 Times of Economic Uncertainty 

During times of economic uncertainty, it is not surprising that the excess 
market return dropped significantly from the overall sample period. This is due 
to the heavy selling of securities in the markets resulting in gains that are lower 
than the risk-free rate. Larger differences can be seen with the factors. In the case 
of size, during both the GFC and the start of the Covid-19 pandemic, the size 
factor behaves differently. As was noted earlier, the SMB was positive for all 
countries except South Africa for the sample period. During the GFC the sign of 
the SMB changes to negative in Brazil (-1.47%), India (-0.24%), and the US (-
0.35%). A change in the sign was also noticed during the start of the Covid-19 
pandemic when Brazil, Russia, China, and South Africa were negative. This 
would suggest that in Brazil, Russia, India and China, large companies would 
perform better on average than smaller firms during times of economic uncer-
tainty. This is logical as smaller firms tend to have higher volatility than larger 
companies and are not as established. Times of economic uncertainty, therefore, 
affects these companies more when compared to those of larger companies. The 
US is not as affected as the BRICS countries. During the start of the Covid-19 
pandemic the risk premium has the same positive sign, and the only difference 
was noted during the GFC period when the sign turned negative, which can be 
explained by the heavy selling of equities. Similarities can be seen in terms of the 
ME factor showing more negative signs for countries, especially during the GFC 
period.  

In terms of value, there are differences during the GFC and the start of the 
Covid-19 pandemic. During the GFC, all the BRICS countries and the US show 
the same signs, signaling that firms with high BE/ME perform better on average 
than those with low BE/ME. A key difference is noted at the start of the Covid-
19 pandemic, when the risk premium turns negative in all the BRICS countries. 
This suggests that firms with robust profitability perform better than those with 
weak profitability. This, however, is not the case in India and South Africa during 
the GFC period and in Brazil, Russia, India, and the US during the start of the 
Covid-19 pandemic. A change in trend can be explained by the lack of profitabil-
ity that firms are able to achieve due to the decline in the market ultimately af-
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fecting firm profitability. The Covid-19 pandemic also shows a difference in Bra-
zil, Russia, and India in terms of the CMA investment factor as during this time, 
firms with more aggressive investment tend to perform better.  

No significant differences are seen with the momentum and performance 
factors. The management (MGMT) factor, however, declined significantly during 
the start of the Covid-19 pandemic. As the MGMT factor is a clustered factor in-
cluding both asset growth and investment to asset ratio, it makes sense that there 
is a negative risk premium due to the decline in both asset and investment 
growth.   

Overall, the risk premiums do change from the sample period to times of 
economic uncertainties. This signals that the risk premiums are dependent on 
time as was evident in the above discussion. In terms of the percentage, the excess 
market return has the highest risk premium in the BRICS countries for the sample 
period on average. It changes, however, as during the GFC the I/A factor has the 
highest risk premium on average for the BRICS countries. During the Covid-19 
pandemic, the excess market return is still the highest in terms of the risk pre-
mium. There are, however, significant changes in the signs of the risk premiums, 
when analyzing the overall sample period and comparing it to times of economic 
uncertainty. Due to the limited data for the uncertain period, it is important to 
note that the sample size only provides an illustrative viewpoint of the factor's 
risk premiums during times of economic uncertainty.  
 

5.3 Factor Correlations 

The factor correlation section begins with the analysis of each country’s 
factors against one another. The factor correlations can be found in Appendix 2. 
In all the countries, it became evident that factors that represent similar economic 
theory and background are highly correlated with one another. These are for ex-
ample the two investment factors (CMA and I/A). The analysis will focus on fac-
tors with different economic theories and analyze their correlations.  
 

In Brazil, the highest positive correlation pairs are the MGMT & CMA 
(0.776) and PERF & RMW (0.714). The management (MGMT) and investment 
(CMA) pair also keep consistency in terms of the correlation regardless of the 
country being analyzed. It can be observed in Russia (0.741), China (0.825) and in 
the US (0.854). The MGMT mispricing factor seems to be aligned across the coun-
tries with the investment factors. This is a logical pair as the management factor 
is based on the decisions that a company’s management can influence. The other 
mispricing factor of performance (PERF) and the profitability factor (RMW) are 
another commonly observed factor pair with high positive correlation. The cor-
relations are as follows for the PERF & RMW pair: Brazil (0.714), Russia (0.684), 
and India (0.825). The PERF factor considers the performance of a company and 
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therefore directly affects the profitability factor. If a company performs well, it 
can be assumed that then it will also have higher profitability levels. The sample 
set also includes another profitability factor, ROE. The ROE factor similarly to the 
RMW is correlated with the performance factor. In Russia the correlation be-
tween the PERF and ROE is 0.620 and in India 0.829.  

Another notable factor pair that was evident in multiple countries is the 
PERF and momentum (MOM) pair. This pair looks at the performance of an eq-
uity and its momentum. The correlation is again logical, as with increasing per-
formance we can assume that an equity is also having an upward trend in price 
in terms of the momentum and vice versa. The correlation can also be explained 
due to the construction of the factors, as MOM is part of the PERF factor. The 
PERF and MOM factor pair is most correlated in the following countries: India 
(0.726), South Africa (0.679) and the US (0.765).  

Factors that are like each other in terms of construction and theory such as 
RMW and ROE are heavily correlated as is witnessed in the US (0.930) and China 
(0.958). Negative correlations were also present with certain pairs of factors. This 
was often the case with a profitability and a size factor. Evidence of the negative 
relationship was found in Brazil and China with the RMW and SMB factors.  

Comparing the BRICS countries to the US in terms of the country specific 
factor correlations, it became evident that regardless of the country, the factors 
tend to follow a similar pattern in terms of correlation. A key notion can be made 
from the factor correlation analysis regarding the mispricing factors and espe-
cially the performance (PERF) factor. The PERF factor is the most common factor 
that shows correlation with another factor in all the BRICS countries as well as 
the US. The fundamental principles of the factors are present for the countries 
despite their geographic location and economic status. There are, however, some 
differences in terms of the correlations when comparing factors from other coun-
tries together. 

5.4 Country Correlations 

The correlations for the factors between the countries showed that there 
are two factors that are the most correlated amongst the sample countries. The 
MKT factor showed positive correlation between India and Russia (0.537), South 
Africa and Russia (0.682), US and Russia (0.651), US and India (0.606) and US and 
South Africa (0.701). It becomes evident that Russia’s, India’s, and South Africa’s 
market returns are positively correlated with the US market returns. This may be 
because the markets in Russia, India and South Africa react to the various events 
and movements that take place in the US markets. This relationship shows that 
especially Russia, India and South Africa are dependent on the market behavior 
of the US as it seems to function as a leading indicator. The momentum (MOM) 
factor is another factor that showed similar correlation among the countries. The 
correlations were as follows: US and Brazil (0.565) and US and India (0.551). This 
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follows the notion that the BRICS countries follow a similar trend in terms of the 
price momentum and market behavior that is observed in the US. Besides the 
MKT and MOM factors that show the most consistency in terms of correlation 
with the US, other notable pairs were also found. China has a lot of factors with 
very little positive correlation and mainly negative correlation in respect to the 
US factors. China’s size (SMB & ME) and profitability (RMW & ROE) factors are 
negatively correlated with the US. The size factors in all the BRICS countries 
show very low correlation with that of the US. This could entail that the BRICS 
countries have differences in terms of the performance of both small and large 
firms, when compared to those in the US. Brazil shows the most correlation ex-
cluding the market factor with the US. This could be due to the strong trade rela-
tions that the US and Brazil experience. In addition to the positive spillover to 
Brazil that was caused by the removal of trade policy uncertainty in 2001 between 
the US and China as is argued by Suwanprasert (2022). Table 3 shows the corre-
lation of BRICS factors to US factors. 
 
 

        Table – 3 Correlation of BRICS Factors to US Factors 

 Brazil Russia India China SA 

MKT 0,161 0,602 0,622 0,376 0,723 

SMB 0,152 0,083 0,108 -0,056 0,051 

ME 0,129 0,197 0,032 -0,045 0,098 

HML 0,187 0,112 0,167 0,178 0,409 

RMW 0,216 0,077 0,150 -0,051 0,023 

ROE 0,148 0,068 0,177 -0,010 0,143 

CMA 0,286 0,107 0,068 0,136 0,214 

I/A 0,227 -0,029 -0,004 0,054 0,129 

MOM 0,565 0,440 0,551 0,109 0,394 

PERF 0,372 0,368 0,407 0,004 0,314 

MGMT 0,237 -0,003 0,041 0,169 0,171 
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5.5 Factor Spanning Tests 

5.5.1 Q-Factors and the Fama and French Factors in the US 

The factor spanning test will be initiated by testing the Fama and French 
factors with the momentum anomaly against the q-factors and vice versa. The 
regression is first done by using the US factors to get a baseline result to compare 
with the BRICS countries. Tables 4 and 5 present the regression results in the US.  
 
 

Table 4 – Explaining the Q-Factors (US) 
α is the intercept of the regression and R2 is the measure of fitness. MKT, SMB, HML, RMW, CMA and MOM are 

the market, size, value, profitability, investment, and momentum factors of the Fama and French 5 plus momentum 
factor model. The first rows show the factor coefficients and the rows beneath it the corresponding t-statistic.  

  α MKT SMB HML RMW CMA MOM R2 

ME -0,04 -0,02 1,26 0,20 -0,17 -0,21 0,14 0,93 

 -0,86 -1,54 28,24 3,74 -2,58 -3,86 5,38  
I/A -0,03 0,00 -0,03 0,15 0,01 1,04 -0,03 0,91 

 -0,68 -0,11 -0,89 3,43 0,15 23,34 -1,60  
ROE 0,01 -0,01 0,07 0,10 1,23 -0,06 0,00 0,87 

 0,24 -0,69 1,61 1,78 18,09 -1,12 0,09  
 

 
 

Table 5 – Explaining the Fama and French plus Momentum Factors (US) 
α is the intercept of the regression and R2 is the measure of fitness. MKT, ME, I/A, and 
ROE are the market, size, investment, and ROE factors of the q-factor model. The first 
rows show the factor coefficients and the rows beneath it the corresponding t-statistic.  

  α MKT ME I/A ROE R2 

SMB 0,02 0,03 0,66 0,08 -0,11 0,93 

 0,56 3,23 33,12 4,00 -4,14  
HML -0,07 0,09 0,14 0,77 0,47 0,68 

 -0,84 4,52 3,33 18,35 8,81  
RMW 0,02 -0,02 -0,16 -0,01 0,57 0,91 

 0,70 -2,31 -9,19 -0,60 25,63  
CMA 0,04 -0,02 0,02 0,74 -0,06 0,90 

 1,28 -2,64 0,97 39,92 -2,44  
MOM 0,29 -0,26 -0,33 -0,51 -0,16 0,36 

 1,71 -5,85 -3,63 -5,52 -1,39  
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From the regressions, it becomes evident that the size factor of the q-model 
(ME) can be captured by the Fama and French factors. This is observed as the 
alpha of the regression yields -0.04 (t-stat -0.86). The Fama and French size factor 
(SMB) carries a statistically significant (t-stat 28.24) factor loading of 1.26, which 
plays a crucial role in the model’s ability to capture the ME factor. This means 
that the SMB factor of the Fama and French model can estimate the q-model’s 
size factor (ME). Both SMB and ME behave similarly to each other, which is due 
to both factors being risk factors related to firm size.  

The investment factor of the q-model (I/A) is also captured by the Fama 
and French factors. The Fama and French model contains their own respective 
investment factor (CMA), which largely pulls the weight of the regression with a 
1.04 coefficient that is highly significant. The alpha of the regression is -0.03 and 
is statistically insignificant, meaning that the Fama and French factors can cap-
ture the q-model’s I/A factor.  

In terms of explaining the profitability (ROE) factor of the q-model, the 
alpha produced is closer to zero, when compared to the ME and I/A factors at 
0.01. The alpha of the regression also shows an insignificant t-statistic meaning 
that the ROE factor is also captured by the Fama and French model in the US, 
with a large and statistically significant loading on the RMW factor of 1.23.  

It has become evident that the Fama and French factors with the addition 
of the momentum anomaly are able to capture the q-model factors in the US. To 
complete a thorough analysis of the two models, a regression is also done in the 
other direction.  

Regressions for the size (SMB), value (HML), profitability (RMW) and in-
vestment (CMA) factors all produce insignificant alphas of 0.02 (t-stat 0.56), -0.07 
(t-stat -0.84), 0.02 (t-stat 0.70), and 0.04 (t-stat 1.28) respectively. This shows that 
the q-factors can capture the size, value, profitability, and investment factors of 
the Fama and French model. An important note here is that the previously men-
tioned factors are the original factors of the Fama and French model. When it 
comes to the addition of the momentum anomaly to the Fama and French five-
factor model, the q-factors are unable to explain it. The momentum factor has the 
largest alpha of the regression (0.29) with a t-statistic of 1.71 referring to marginal 
significance at the 10% level. This means that the q-factors leave the momentum 
factor partially unexplained. Large factor loadings are present as in the previous 
regressions for factors with similar economic theory, such as the I/A & CMA pair 
and the ROE & RMW with very high t-statistics.  

Comparing the two regression tests, it has become evident that in the US, 
the Fama and French factors with the addition of the momentum anomaly are 
better able to explain the q-factors than the other way around. This means that 
for the sample period used in this study in the US, the Fama and French five plus 
momentum model dominates the q-model. The momentum factor is the key in-
dicator for this result as the alpha of the regression is marginally significant at 
the 10% level and therefore is partially left unexplained by the q-factors. The fit 
of the model as per the R2 is also substantially lower with the momentum factor 
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dropping to 36% suggesting poor fit by the independent q-factors in its explana-
tion.  

The results of this regression differ from those of Hou et. al (2019) in which 
it is argued that the Fama and French factors are unable to explain the q-factors. 
To investigate this deviation, a regression was also done by using the original 
Fama and French factors from the Kenneth R. French data library as well as the 
original q-factors from the global q-factor database. With the different data set, 
the results align with this master’s thesis for the sample period used. The alphas 
are larger, however, still insignificant, meaning that the Fama and French factors 
can capture the q-factors. Therefore, the deviation in results to those found by 
Hou et. al (2019) is due to the different sample sizes that are used in the studies. 
In this master’s thesis, the data had to be limited due to the involvement of the 
BRICS countries, which do not have as much available return data for the studied 
factors.  

5.5.2 Q-Factors and the Fama and French Factors in BRICS 

From the factor regressions in the US, it becomes apparent that the Fama 
and French factors with the momentum anomaly can better explain the q-factors 
than the other way around. The momentum factor was the only partially signifi-
cant alpha that was left unexplained by the q-factors in the regressions. The fol-
lowing section will look at the results of the same regressions in the BRICS coun-
tries. Table 6 presents the alphas, t-statistics and the R2 values for the BRICS coun-
tries. Full tables and results can be found in Appendix 3.  
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Table 6 – Explaining the Q and the Fama and French Five plus Momentum Factors in the BRICS countries 
α is the intercept of the regression and R2 is the measure of fitness. ME, I/A, and ROE are the size, investment and return on equity factors of the q-factor model. SMB, 

HML, RMW, CMA, and MOM are the size, value, profitability, investment and momentum factors of the Fama and French five plus momentum model. The  
first row shows the alphas and the rows beneath it the corresponding t-statistic and R2. 

 

Panel A: Explaining the q-factors   Panel B: Explaining the FF 5 plus Momentum factors 

Brazil ME I/A ROE  Brazil SMB HML RMW CMA MOM 

α 0,18 0,00 0,10  α -0,06 0,17 0,09 0,03 0,96 

  0,88 0,05 0,51    -0,32 1,07 0,74 0,26 3,29 

R2 0,57 0,72 0,59  R2 0,58 0,17 0,67 0,73 0,12 

Russia ME I/A ROE  Russia SMB HML RMW CMA MOM 

α 0,48 -0,09 -0,34  α -0,16 0,42 0,34 0,10 1,00 

  2,05 -0,47 -1,72    -0,87 2,87 3,51 0,88 3,40 

R2 0,59 0,65 0,71  R2 0,53 0,24 0,77 0,63 0,14 

India ME I/A ROE  India SMB HML RMW CMA MOM 

α -0,03 -0,40 0,29  α 0,11 0,25 0,00 0,31 0,15 

  -0,34 -3,06 2,66    1,73 1,77 -0,04 4,64 0,61 

R2 0,91 0,76 0,86  R2 0,90 0,24 0,86 0,75 0,40 

China ME I/A ROE  China SMB HML RMW CMA MOM 

α 0,10 -0,13 -0,27  α 0,39 0,57 0,22 0,19 0,06 

  0,72 -1,37 -3,11    3,62 3,82 4,26 2,90 0,26 

R2 0,91 0,83 0,93  R2 0,87 0,42 0,95 0,78 0,22 

SA ME I/A ROE  SA SMB HML RMW CMA MOM 

α -0,16 -0,14 -0,06  α 0,09 0,11 0,14 0,06 0,68 

  -1,54 -0,96 -0,32    1,12 0,68 1,49 0,56 2,64 

R2 0,83 0,61 0,60  R2 0,82 0,32 0,65 0,60 0,04 
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There are both similarities and differences, when it comes to the results 
found in the BRICS countries compared to the US. South Africa showed the most 
similar results to those witnessed in the US. In South Africa, the Fama and French 
factors along with the momentum anomaly can explain all the q-factors. The fac-
tor sensitivities are also similar and have the same positive signs as was the case 
in the US. When using the q-factors to explain the Fama and French plus the mo-
mentum anomaly, the same result was again evident in the case that the q-factors 
left unexplained the momentum anomaly. The momentum anomaly’s risk pre-
mium in South Africa is significant at the 2% level (t-stat 2.50) as was discussed 
earlier. The momentum anomaly was left unexplained at a higher significance 
than in the US, this time at the 1% level (t-stat 2.64) for the alpha of the regression. 
When looking at the R2 and the fit of the model, the R2 is much higher for all the 
regressions in the US, suggesting that the factors acting as independent variables 
in the US provide a better model fit than in South Africa. This shows that in the 
US, the independent variables can cover more of the variance of the dependent 
variable than in South Africa.  

Brazil is another country that showed similarities to the results found in 
the US. The Fama and French plus momentum factors were better able to capture 
the q-factors than the other way around. Similar factor sensitivities were also pre-
sent; however, the sensitivity of the SMB factor is lower in capturing the ME fac-
tor in Brazil than it is in the US. The q-factors on the other hand capture all the 
common Fama and French factors but leave a highly significant alpha (t-stat 3.29) 
for the momentum factor. The risk premium of the momentum factor is also sta-
tistically significant in Brazil at the 1% level. This means that the q-factors leave 
a large portion of the momentum factor unexplained and therefore are unable to 
capture it. Larger differences in results are observed in Russia, India and China 
as these countries deviate from the results found in Brazil, South Africa, and the 
US.  

In Russia, the Fama and French factors along with the momentum anom-
aly leave unexplained the size (ME) and the profitability (ROE) factors of the q-
model. The alphas for both regressions produce significant t-statistics at the 5% 
and 10% levels respectively. The only factor that is captured in the regression is 
the investment (I/A) factor, which is carried by a large (1.29) and highly signifi-
cant (t-stat 16.82) factor loading on the CMA factor. The ROE factor is also left 
unexplained in both India and China. In India, both the ROE and I/A factors are 
unexplained with highly significant alphas with t-statistics of -3.06 and 2.66 re-
spectively. Similarly, in China, the ROE alpha yields a t-statistic of -3.11.  

Russia, China, and India also deviate in the q-models ability to explain the 
Fama and French plus the momentum factors. In Russia, the q-model leaves un-
explained the RMW, HML and the MOM factor all with highly significant and 
large alphas. All the three factors have statistically significant risk premiums in 
Russia. In India, the q-model leaves unexplained the SMB, HML, and CMA fac-
tors. A change in trend in the inability to explain the momentum factor happens, 
when using the q-factors in India and China. In both countries, the q-model can 



 37 

capture the momentum factor, which was largely left unexplained in South Af-
rica, Brazil, Russia, and the US. In India, the momentum factor, yields an alpha 
of 0.15 (t-stat 0.61) and in China an alpha of 0.06 (t-stat 0.26). There, however, is 
no statistical significance in the risk premium of the momentum factor in India 
and China. The factor coefficients are also vastly different for the momentum fac-
tor in these countries. In India and China, the ROE has a positive coefficient, 
whereas in the US it is negative and smaller, meaning that the ROE factor is more 
sensitive in explaining the momentum anomaly in India and China. Another in-
teresting find related to this result is that most of the factors in the US showed a 
negative coefficient, but in India and China, most of the coefficients are positive 
in the momentum regression. This is a major difference in the q-model’s ability 
to explain the momentum factor, when compared to the other sample countries 
and especially the US.  

It has become evident that the similarity between the countries is in the 
inability of the q-factors to explain the momentum anomaly. The momentum fac-
tor has statistically significant risk premiums in South Africa, Brazil, and Russia. 
In the other BRICS countries, China and India, the momentum factor was cap-
tured, however, it does not have a statistically significant risk premium. This 
would suggest that the q-factors do not contain enough pricing information 
about the momentum anomaly within the sample period to capture it. This shows 
the inability of the q-factors in the BRICS countries to capture the phenomenon 
of rising (lowering) price momentum in forecasting returns in the future.  
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5.5.3 Mispricing and the Q-Factors in the US 

The Stambaugh and Yuan mispricing factors can aid in capturing infor-
mation that researchers have difficulties in explaining rationally. The mispricing 
factors of MGMT and PERF include multiple different anomalies connected to 
management and performance. The following section will discuss the results of 
the factor spanning regressions between the Stambaugh and Yuan mispricing 
model and the q-factor model. The discussion will begin with the US results, 
which will serve as a baseline for model comparison. Tables 7 and 8 show the 
regression results for the US.  
 

Table – 7 Explaining the Q-Factors with the Stambaugh and Yuan Model (US) 
α is the intercept of the regression and R2 is the measure of fitness. MKT, SMB, MGMT and PERF 

 are the market, size, management, and performance factors of the Stambaugh and Yuan mispricing 
model. The first rows show the factor loadings and the rows beneath it the corresponding t-statistic.  

  α MKT SMB MGMT PERF R2 

ME -0,05 -0,02 1,32 -0,05 0,07 0,92 

 -1,01 -1,20 33,89 -1,76 2,75  
I/A -0,10 -0,01 0,03 0,80 -0,15 0,75 

 -1,43 -0,30 0,53 20,32 -4,39  
ROE -0,05 0,00 -0,36 0,38 0,29 0,63 

  -0,52 -0,20 -5,52 7,55 6,43  
 
 

Table – 8 Explaining the Stambaugh and Yuan Model (US) 
α is the intercept of the regression and R2 is the measure of fitness. MKT, ME, I/A, and ROE are  

the market, size, investment and return on equity factors of the q-factor model.  
The first rows show the factor loadings and the rows beneath it the corresponding t-statistic.  

  α MKT ME I/A ROE R2 

SMB 0,02 0,03 0,66 0,08 -0,11 0,93 

 0,56 3,23 33,12 4,00 -4,14  
MGMT 0,15 -0,02 0,05 0,81 0,33 0,80 

 2,59 -1,26 1,74 25,47 8,13  
PERF 0,34 -0,16 -0,32 -0,56 0,52 0,64 

  2,65 -4,69 -4,69 -8,07 5,97  
 
The Stambaugh and Yuan model can capture all the q-model factors in the 

US. All the alphas are insignificant in the regressions. The alphas of the regres-
sions are, however, negative, which suggests that the Stambaugh and Yuan mis-
pricing model overestimates the q-factors. Large factor loadings and highly sig-
nificant t-statistics are present for the SMB & ME pair, which comes as no surprise 
as both are factors related to firm size. The MGMT mispricing factor largely cap-
tures the I/A factor of the q-model with a coefficient of 0.80 that is highly signif-
icant (t-stat 20.32). This is due to the information that is contained in the MGMT 
mispricing factor as it directly relates to the investment decisions that are made 
by firms. The PERF factor can aid the MGMT factor in capturing the ROE factor. 
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The PERF factor is a mispricing factor related to firm performance, which already 
includes information about profitability and is therefore able to capture it and 
play a large role in the regression.  

The results of the regressions show some differences in terms of the Stam-
baugh and Yuan model’s ability to explain the q-factors, when compared to that 
of Hou et. al (2019). Hou et. al (2019) argue that the original Stambaugh and Yuan 
model can capture the size and investment factors of the q-model, but not the 
ROE factor. In this master’s thesis, the Stambaugh and Yuan model can similarly 
capture the size and investment factors of the q-model. The difference in results 
stems from the results found for the ROE factor. This is due to the way in which 
the factors are constructed in the studies. In Hou et. al (2019) the factor construc-
tion is done by using the original q-factors, whereas in this study the data is gath-
ered from the Jensen et. al (2021) database. Hou et. al (2019) also argue that the 
factors are sensitive to their construction, which further supports that the devia-
tion in results is largely due to the construction, in addition to the lower sample 
size that is used in this master’s thesis.  

The q-factors are largely unable to explain the two mispricing factors of 
MGMT and PERF. The q-factors produce alphas that are highly significant at the 
2% and 1% levels for MGMT and PERF respectively. The I/A and ROE factors 
do have high coefficients, which are statistically significant, but are unable to 
bring down the alphas. Therefore, the Stambaugh and Yuan model largely sub-
sumes the q-factor model and hence can dominate it in the US. Similarities in 
results for this regression are found from Hou et. al (2019). Hou et. al (2019) re-
sults argue that the q-factor model is unable to fully capture both the original and 
replicated Stambaugh and Yuan factors. This was also the case in this master’s 
thesis. However, Hou et. al (2019) argue that when using the q5-factor model 
where the expected growth rate is added to the standard q-factor model, the q5-
model can subsume the Stambaugh and Yuan model. The reason for not adding 
the q5-model to this master’s thesis is that there is no suitable data available for 
the BRICS countries at the moment. 

5.5.4 Mispricing and the Q-Factors in the BRICS Countries 

The factors that make both the q and the Stambaugh and Yuan models 
behave differently in the BRICS countries than they do in the US. In the US, the 
q-factors left unexplained both the MGMT and PERF factors, however this is not 
the case in the BRICS countries. Table 9 shows the results for the BRICS countries. 
Full results can be found in Appendix 4. 
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Table 9 – Explaining the Q and the Mispricing Model in the BRICS countries 
α is the intercept of the regression and R2 is the measure of fitness. ME, I/A, and ROE are the size, investment and return on equity factors of the q-factor model. SMB, 

MGMT, and PERF are the size, management, and performance factors of the mispricing model. The  
first row shows the alphas and the rows beneath it the corresponding t-statistic and R2. 

  

Panel A: Explaining the q-factors   Panel B: Explaining Mispricing 

Brazil ME I/A ROE  Brazil SMB MGMT PERF 

α 0,19 0,18 -0,04  α -0,06 0,08 0,70 

  0,89 0,69 -0,19    -0,32 0,31 2,34 

R2 0,54 0,52 0,37  R2 0,58 0,51 0,38 

Russia ME I/A ROE  Russia SMB MGMT PERF 

α 0,60 -0,12 -0,19  α -0,16 0,13 0,87 

  2,65 -0,58 -0,71    -0,87 0,67 3,53 

R2 0,56 0,52 0,39  R2 0,53 0,57 0,55 

India ME I/A ROE  India SMB MGMT PERF 

α -0,05 -0,37 0,47  α 0,11 0,39 -0,09 

  -0,64 -2,08 3,08    1,73 2,83 -0,48 

R2 0,91 0,51 0,72  R2 0,90 0,55 0,79 

China ME I/A ROE  China SMB MGMT PERF 

α -0,20 -0,52 0,43  α 0,39 0,44 0,00 

  -1,44 -4,52 2,76    3,62 4,09 0,02 

R2 0,89 0,73 0,74  R2 0,87 0,64 0,58 

SA ME I/A ROE  SA SMB MGMT PERF 

α -0,14 -0,07 -0,11  α 0,09 0,06 0,72 

  -1,33 -0,35 -0,41    1,12 0,36 2,99 

R2 0,82 0,27 0,31  R2 0,82 0,45 0,27 
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Similar observations are made again with Brazil and South Africa behav-
ing more like the US, when compared to the other BRICS countries. In Brazil, the 
Stambaugh and Yuan model can subsume the q-factor model as was the case in 
the US. A notable difference is witnessed in the signs of the alphas. In Brazil, both 
the ME and I/A factors produce positive alphas, whereas in the US the alphas of 
the regressions are negative. This would suggest that in Brazil, the q-factors of 
ME and I/A are more correlated with the factors of the Stambaugh and Yuan 
model, whereas in the US they seem to move in the opposite directions. In ex-
plaining the Stambaugh and Yuan model, the q-factors can capture both the size 
and management factors of the mispricing model with insignificant and low al-
phas. The q-factors, however, are not able to capture the PERF factor at the 5% 
level (t-stat 2.34) leaving it unexplained. The PERF factor in Brazil also has a mar-
ginally significant risk premium at the 10% level.  

South Africa has the same signs for all the regressions in terms of the al-
phas as the US. The Stambaugh and Yuan mispricing model is also able to cap-
ture all the q-factors. Similarly, to Brazil, the PERF factor is left unexplained in 
South Africa, this time at the 1% level. The PERF factor in South Africa also car-
ries a highly significant premium with a t-statistic of 3.27. In terms of the model 
fit as measured by the R2, the US has higher R2 values for all the regressions, 
when compared to those of Brazil and South Africa. This suggests that the models 
used in the regressions provide a better fit in the US than in Brazil and South 
Africa. This is due to the larger volatility in return data that is observed in all the 
BRICS countries, when compared to that of the US. 

In both India and China, the Stambaugh and Yuan model leaves largely 
unexplained both the I/A and ROE factors. In India the I/A factor is left unex-
plained at the 5% level (t-stat -2.08) and the ROE factor at the 0.5% level (t-stat 
3.08) of which the ROE factor has statistical premium. The I/A factor in China is 
left unexplained at the 0.1% level (t-stat -4.52) and the ROE at the 1% level (t-stat 
2.76). For the I/A factor in both countries, the MGMT factor has the highest coef-
ficients that play the largest role in the regression with significant t-statistics, 
however, it is unable to bring down the alphas. The PERF factor on the other 
hand has the largest coefficient in India for the ROE factor. Surprisingly, in China 
the SMB carries the most weight. This suggests that in China, the SMB coefficient 
(-0.58) is explaining that the ROE factor would behave more like large companies 
in terms of profitability. It is a surprising result, due to the inclusion of the PERF 
factor in the regression as it already includes pricing information about profita-
bility within its construction. In terms of the q-factors explaining the Stambaugh 
and Yuan model, in both India and China, the SMB and MGMT factors are left 
unexplained. This result deviates from what was found in South Africa and Bra-
zil, where the PERF factor was the one left unexplained. In both India and China, 
the I/A factor has the largest coefficient for the MGMT factor at 0.55 (India) and 
0.92 (China) but are still unable to capture it. The R2 is also larger in India and 
China for most of the regressions, when compared to those of South Africa and 
Brazil, but lower than in the US. 
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As was the case in the Fama and French plus momentum and the q-factors 
regressions, Russia deviates from the findings of the US and the BRICS countries. 
In Russia, the Stambaugh and Yuan model can capture both the I/A and ROE 
factors, but not the ME size factor. The ME factor yields an alpha of 0.60 (t-stat 
2.65) leaving it unexplained at the 1% level. This result is surprising, because the 
Stambaugh and Yuan model does have the SMB factor also related to size. The 
SMB factor in this regression carries the most weight with a highly significant 
coefficient of 0.73. The R2 of the regression is also low at 56% suggesting that the 
regression model does not do an outstanding job in fitting the return data in Rus-
sia. The q-factors also leave one factor unexplained, which is the PERF factor. The 
factor is left largely unexplained by the q-factors at the 0.1% level (t-stat 3.53). 
The ROE coefficient is very close to what was witnessed in the US with the same 
positive sign.  
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5.5.5 Mispricing and the Fama and French plus MOM Factor in the US 

The next section will look at the Stambaugh and Yuan mispricing factors 
and how they compare against the Fama and French five plus momentum model. 
The discussion will start with the results found in the US. Tables 10 and 11 show 
the regression results for the US.  
 
 

Table 10 – Explaining the Mispricing Factors (US) 
α is the intercept of the regression and R2 is the measure of fitness. MKT, SMB, HML, RMW, CMA, and 

MOM are the market, size, value, profitability, investment, and momentum factors of the Fama and French 
five plus momentum model. The first rows show the factor loadings and the rows beneath it the corre-

sponding t-statistic.  

  α MKT SMB HML RMW CMA MOM R2 

MGMT 0,14 -0,02 0,04 0,02 0,42 1,04 -0,06 0,84 

 2,55 -1,31 0,78 0,32 5,92 17,82 -2,16  
PERF 0,16 0,02 0,06 -0,76 1,48 0,24 0,32 0,86 

  2,28 1,15 0,94 -10,32 15,89 3,10 8,72  
 
 

Table 11 – Explaining the Fama and French plus Momentum Factors (US) 
α is the intercept of the regression and R2 is the measure of fitness. MKT, MGMT and PERF 

 are the market, management, and performance factors of the Stambaugh and Yuan mispricing model. 
 The first rows show the factor loadings and the rows beneath it the corresponding t-statistic.  

  α MKT MGMT PERF R2 

SMB 0,09 0,07 -0,09 -0,43 0,55 

 0,92 2,55 -1,71 -11,40  
HML -0,02 0,00 0,69 -0,21 0,61 

 -0,21 -0,01 13,67 -6,14  
RMW -0,04 -0,04 0,23 0,35 0,62 

 -0,55 -2,24 5,83 12,89  
CMA -0,05 -0,01 0,66 -0,13 0,79 

 -1,03 -0,59 23,12 -6,91  
MOM 0,00 -0,09 -0,21 0,68 0,60 

  0,02 -2,37 -2,65 12,47  
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In the US, the Fama and French five plus momentum model is unable to 
capture the mispricing factors of MGMT and PERF. The MGMT factor is left un-
explained at the 2% level (t-stat 2.55) and the PERF at the 5% level (t-stat 2.28). 
Although the model is unable to explain the mispricing factors, it becomes evi-
dent that there is a decent fit in terms of the R2 sitting at 84% (MGMT) and 86% 
(PERF). For the MGMT factor, all the coefficients are positive besides the MKT 
factor. CMA has the largest factor coefficient (1.04) with a very large t-statistic 
(17.82). In the US, the regression for the MGMT factor is mainly covered by the 
RMW and CMA loadings, which are both in the same direction. In terms of the 
PERF factor, the RMW carries a significant coefficient (1.48) for the regression. 
The momentum anomaly is the second largest with a 0.32 coefficient. Both are 
logical as the PERF factor’s construction includes elements related to both profit-
ability and momentum.  

The mispricing factors can capture all the Fama and French factors and the 
momentum anomaly in the US. All the regressions produce insignificant alphas. 
The R2 is, however, lower as compared to the earlier regression. This suggests 
that the fit is not as good, when the mispricing factors act as independent varia-
bles in the US. The MGMT factor is largely able to explain both the HML and 
CMA factors of the Fama and French model with high and statistically significant 
coefficients. The PERF factor on the other hand can explain the momentum factor 
with a coefficient of 0.68 (t-stat 12.47) that is highly significant. This plays to the 
construction of the PERF factor as it already contains the momentum anomaly 
within it as has been previously mentioned.  

Comparing the result with the q-factors, it becomes evident that in the US, 
the mispricing factors are better able to explain the Fama and French plus mo-
mentum model. This is due to the momentum anomaly being covered in the pric-
ing information of the mispricing factors. This is largely due to the inclusion of 
the PERF factor, which already contains momentum in its construction and is 
therefore better able to capture it compared to the ROE factor in the q-model. 
 

5.5.6 Mispricing and the Fama and French plus MOM Factor in BRICS 

Compared to all the other regressions done in this master’s thesis, the re-
sults in the following regressions separate the BRICS countries from the US. Table 
12 presents the results for the BRICS countries. For full results, see Appendix 5. 
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Table 12 – Explaining the Mispricing and the Fama and French plus Momentum factors in the BRICS countries 
α is the intercept of the regression and R2 is the measure of fitness. MGMT and PERF are the management and performance factors of the mispricing model. SMB, HML, 

RMW, CMA, and MOM are the size, value, profitability, investment and momentum factors of the Fama and French five plus Momentum model. The  
first row shows the alphas and the rows beneath it the corresponding t-statistic and R2. 

 

Panel A: Explaining Mispricing   Panel B: Explaining the FF5 plus Momentum 

Brazil MGMT PERF  Brazil SMB HML RMW CMA MOM 

α 0,03 0,25  α 0,41 0,11 -0,22 0,16 0,61 

  0,16 1,12    1,70 0,74 -1,51 1,18 2,37 

R2 0,68 0,69  R2 0,21 0,23 0,58 0,65 0,32 

Russia MGMT PERF  Russia SMB HML RMW CMA MOM 

α -0,10 -0,16  α 0,35 0,52 0,05 0,03 0,48 

  -0,52 -0,79    1,53 3,46 0,35 0,26 1,96 

R2 0,65 0,75  R2 0,28 0,22 0,49 0,56 0,40 

India MGMT PERF  India SMB HML RMW CMA MOM 

α 0,12 -0,11  α 0,31 0,09 0,12 0,05 -0,14 

  0,95 -0,85    1,84 0,71 1,17 0,58 -0,65 

R2 0,64 0,91  R2 0,30 0,37 0,71 0,53 0,52 

China MGMT PERF  China SMB HML RMW CMA MOM 

α 0,04 0,03  α 0,81 0,20 0,06 -0,03 -0,28 

  0,50 0,25    3,55 1,41 0,39 -0,47 -1,68 

R2 0,81 0,89  R2 0,41 0,47 0,56 0,80 0,56 

SA MGMT PERF  SA SMB HML RMW CMA MOM 

α -0,21 0,21  α 0,16 0,29 -0,02 0,08 0,11 

  -1,39 1,59    0,94 1,97 -0,14 0,64 0,57 

R2 0,59 0,79  R2 0,25 0,40 0,48 0,42 0,47 



46 
 

In all the BRICS countries, the Fama and French five plus momentum 
model can explain the two mispricing factors of MGMT and PERF. All the alphas 
of all the BRICS countries are insignificant for the mispricing factors. In the BRICS 
countries, the premiums for the PERF factor are also significant in Brazil, Russia, 
and South Africa and the MGMT factor in India. This deviates largely from the 
results found in the US, as in the US the alphas for both MGMT and PERF are 
highly significant. Based on the construction of the mispricing factors according 
to Stambaugh and Yuan (2017) it could be argued that the mispricing factors are 
better able to capture the common risk elements in the US than they are in the 
BRICS countries. The BRICS countries seem to be able to explain both the system-
atic risk and mispricing with the common Fama and French factors, without the 
need for clustered factors. This is a large difference found between the US and 
the BRICS countries.  

The mispricing factors also leave unexplained various factors of the Fama 
and French plus momentum model in the BRICS countries. In Brazil, both the 
SMB and momentum factors are left unexplained. The SMB is marginally left un-
explained at the 10% level, but the momentum is further unexplained at the 2% 
level. China also leaves the same factors unexplained, this time with the SMB at 
the 0.1% level and the momentum at the 10% level. The momentum factor is only 
captured in India and South Africa with large and statistically significant factor 
loadings on the PERF factor. The momentum factor does have a significant pre-
mium in South Africa, but not in India. In terms of the fit of the return data that 
is used in the BRICS countries as per the R2, it is much lower than in the US. This 
could be an indication for some of the results that the models used are not as 
efficient in the BRICS countries as they are in the US in explaining the different 
risk elements and mispricing.  
  The results show that when it comes to the mispricing factors, there are 
large differences between the BRICS countries and the US during the sample pe-
riod. It seems that the mispricing factors contain more of the pricing information 
in the US than they do in the BRICS countries. This becomes evident as the 
MGMT and PERF factors are left unexplained. In the US, the markets are more 
developed and run more efficiently, which could play a role in the ability to ex-
plain mispricing. 
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6 CONCLUSIONS 

In this master’s thesis, the focus was on risk premiums and factor model 
dominance in the BRICS countries and how the results compare with the US. It 
was found that the BRICS countries do not behave as a group, but rather each 
country acts independently. There are also differences in both risk premiums and 
dominance, when compared with the US.  

It was found that the risk premiums in the BRICS countries are dependent 
on time and that they vary between the sample period and times of economic 
uncertainty. The highest risk premium is observed with the excess MKT factor in 
the BRICS countries. During times of economic uncertainty, the change in inves-
tor demand for compensation can be witnessed as the results show that the signs 
of the risk premiums change. This puts forward the different elements that are 
present in factor constructions. This was for example witnessed with the SMB 
factor changing to negative in the BRICS countries, showing how large compa-
nies perform better on average during times of economic uncertainty. 

It becomes evident through this study that when it comes to the BRICS 
countries, there is not just one factor model that can dominate. Therefore, the 
factor models in terms of their dominance are not correlated in the BRICS coun-
tries or with the US. The pricing information regarding risk and mispricing varies 
across the BRICS countries and therefore one single factor model cannot be cho-
sen as the most dominant. Similarities, however, are evident with certain coun-
tries. Brazil and South Africa show similar results to those witnessed in the US. 
It was shown through linear regressions that in Brazil, South Africa, and Russia, 
the Fama and French five plus momentum model dominates the q-model as was 
the case in the US. In terms of the regressions, it can be argued through this study 
that when it comes to the mispricing factors of MGMT and PERF, the BRICS 
countries deviate largely from the US during the sample period.  

In the US, the mispricing factors can dominate the Fama and French five 
plus momentum model, but the result is opposite in all the BRICS countries. In 
the BRICS countries, the Fama and French five plus momentum model can ex-
plain the two mispricing factors of MGMT and PERF. This shows that the pricing 
information contained within the Fama and French factors and the momentum 
anomaly already contain pricing information about the mispricing factors in the 
BRICS countries.  

The results of this master’s thesis can be used by both retail and institu-
tional portfolio investors looking to diversify in the BRICS countries. The results 
can aid in determining and identifying the different risk premiums and mispric-
ing’s in the BRICS countries. This will allow for portfolio investors to identify, 
which factors can best explain the cross-section of equity returns in these markets. 

 There are limitations in this study that could play a role in the deviation 
of results from previous literature. This pertains to the findings of Hou et. al (2019) 
regarding the dominance of the Fama and French five plus momentum model 
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and the q-factor model. The first limitation of the study is regarding the sample 
size. The sample size is smaller than in previous studies due to the involvement 
of the BRICS countries. The second limitation is the limited amount of previous 
literature pertaining to comparing the US and the BRICS countries in terms of 
factor model dominance. Most of the literature focuses on certain geographical 
areas such as Eastern Europe, North America, and/or Global. This limits the 
amount of comparison with prior literature that can be done for the results. 

As the trend in research surrounding factors and the progress of involving 
more factors in the models continue, there are possible avenues for further re-
search. As data becomes available, the study could be conducted by using similar 
sample sizes that have been used for developed economies such as the US. More 
factor models and anomaly variables could also be considered as data becomes 
readily available.  
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APPENDIX 1 SUMMARY STATISTICS 

 

Country: Brazil  
Factors  Mean (%)  Std. Dev (%)  Min (%)  Max (%)  Sharpe Ratio  

MKT  2,346  16,808  35,557  203,652  3,855  

SMB  0,113  3,743  -15,419  20,117  0,092  

ME  0,375  4,245  -9,815  19,555  1,861  

HML  0,249  2,406  -5,860  9,438  1,776  

RMW  0,081  3,053  -12,408  12,717  -0,193  

CMA  0,111  3,119  -11,434  18,668  0,087  

I/A  0,270  5,029  -16,471  28,534  0,971  

ROE  0,210  4,073  -11,729  14,672  0,773  

WML  0,816  4,282  -20,511  13,139  4,818  

MGMT  0,161  5,023  -22,841  22,102  0,342  

PERF  0,652  5,274  -21,654  20,353  3,014  

Country: Russia  
Factors   Mean (%)  Std. Dev (%)  Min (%)  Max (%)  Sharpe Ratio   

MKT  1,119  9,700  -38,871  28,871  3,029  

SMB  0,082  3,735  -14,526  17,357  -0,144  

ME  0,478  4,713  -15,789  24,360  2,310  

HML  0,617  2,335  -6,297  8,938  6,380  

RMW  0,397  2,785  -10,036  10,068  3,062  

CMA  0,064  2,557  -8,626  11,711  -0,421  

I/A  0,0470  4,257  -17,54  19,000  -1,005  

ROE  0,256  4,735  -18,326  16,654  0,946  
WML  0,764  4,380  -16,654  18,165  4,366  

MGMT  0,192  4,166  -16,855  15,107  0,632  

PERF  0,764  5,103  -22,840  17,974  3,748  

Country: India  
Factors  Mean (%)  Std. Dev (%)  Min (%)  Max (%)  Sharpe Ratio  

MKT  1,217  8,574  -32,316  44,573  3,756  

SMB  0,169  2,698  -9,147  10,525  0,729  

ME  0,161  3,805  -14,717  13,892  0,454  

HML  0,182  2,198  -10,395  6,483  1,065  

RMW  0,151  2,588  -9,263  8,813  0,558  

CMA  0,196  1,823  -9,994  6,762  1,505  

I/A  -0,590  3,445  -25,77  9,55  -1,342  

ROE  0,484  3,886  -15,388  9,149  2,843  

WML  0,334  4,398  -29,939  20,840  1,525  

MGMT  0,437  2,766  -10,845  9,838  3,505  

PERF  0,388  5,507  -33,247  11,621  1,501  
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Country: China  
Factors  Mean (%)  Std. Dev (%)  Min (%)  Max (%)  Sharpe Ratio  

MKT  1,289  8,715  -27,881  28,710  3,936  

SMB  0,637  4,108  -14,973  14,599  3,768  

ME  1,188  8,696  -22,333  23,544  3,608  

HML  0,256  2,670  -10,557  13,186  1,678  

RMW  0,183  3,024  -10,246  13,708  0,777  

CMA  -0,033  1,913  -8,017  6,388  -2,017  

I/A  -0,240  2,919  -13,514  9,969  -3,377  

ROE  0,123  4,029  -14,759  18,186  0,156  

WML  0,014  3,488  -10,553  9,57  -0,723  

MGMT  0,127  2,419  -8,159  10,750  0,311  

PERF  0,294  4,673  -14,756  14,227  1,189  

Country: South Africa  
Factors  Mean (%)  Std. Dev (%)  Min (%)  Max (%)  Sharpe Ratio  

MKT  0,966  7,492  -28,846  17,787  3,332  

SMB  -0,094  2,740  -10,007  8,420  -2,055  

ME  -0,204  3,332  -12,180  9,766  -2,646  

HML  0,173  2,624  -7,041  13,575  0,786  

RMW  0,393  2,206  -6,396  10,301  3,822  

CMA  -0,112  2,237  -8,650  7,676  -2,745  

I/A  -0,258  3,138  -10,278  13,004  -3,303  

ROE  0,455  4,254  -19,091  18,108  2,400  

WML  0,645  3,676  -16,655  10,742  4,274  

MGMT  0,053  3,119  -8,909  10,121  -0,444  

PERF  0,899  3,919  -19,161  18,592  5,879  

Country: USA  
Factors  Mean (%)  Std. Dev (%)  Min (%)  Max (%)  Sharpe Ratio  

MKT  0,886  4,411  -18,398  13,448  5,137  

SMB  0,016  1,928  -5,665  8,119  -1,277  

ME  -0,033  2,460  -7,187  8,928  -1,576  

HML  -0,005  1,882  -7,442  7,566  -1,632  

RMW  0,048  1,497  -8,070  4,289  -1,033  

CMA  -0,026  1,458  -3,934  5,302  -2,520  

I/A  -0,060  1,825  -5,564  5,426  -2,555  

ROE  0,064  1,939  -9,931  5,262  -0,551  

WML  0,092  2,921  -20,244  9,834  -0,089  

MGMT  0,106  1,800  -5,398  6,354  0,078  

PERF  0,280  2,940  -14,091  11,448  1,756  
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APPENDIX 2 FACTOR CORRELATIONS 

 

BRA  MKT  SMB  HML  RMW  CMA  ROE  WML  MGMT  PERF  IA  ME  

MKT  1                      

SMB  -0,070  1                    

HML  0,013  -0,321  1                  

RMW  -0,156  -0,617  0,496  1                

CMA  -0,318  0,170  0,294  0,088  1              

ROE  -0,202  -0,244  0,291  0,723  0,117  1            

WML  -0,192  -0,297  -0,038  0,304  0,044  0,223  1          

MGMT  -0,319  -0,061  0,433  0,327  0,776  0,300  0,082  1        

PERF  -0,133  -0,437  0,148  0,714  -0,122  0,548  0,554  0,091  1      

IA  -0,249  0,187  0,283  0,066  0,844  0,198  0,051  0,682  -0,08  1    

ME  0,156  0,705  -0,203  -0,562  -0,010  -0,268  -0,285  -0,152  -0,35  -0,05  1  

                        

RUS  MKT  SMB  HML  RMW  CMA  ROE  WML  MGMT  PERF  IA  ME  

MKT  1                      

SMB  0,125  1                    

HML  0,366  0,242  1                  

RMW  0,016  -0,568  0,087  1                

CMA  0,021  -0,071  0,202  -0,115  1              

ROE  -0,072  -0,351  0,080  0,823  -0,143  1            

WML  -0,276  -0,271  -0,318  0,136  0,113  0,117  1          

MGMT  0,109  -0,194  0,329  0,163  0,741  0,118  -0,011  1        

PERF  -0,181  -0,516  -0,071  0,684  0,075  0,620  0,604  0,192  1      

IA  0,016  -0,186  0,141  -0,049  0,794  -0,129  0,096  0,716  0,140  1    

ME  0,085  0,710  0,199  -0,501  -0,243  -0,282  -0,270  -0,296  -0,532  -0,292  1  

                        

IND  MKT  SMB  HML  RMW  CMA  ROE  WML  MGMT  PERF  IA  ME  

MKT  1                      

SMB  0,272  1                    

HML  0,197  0,331  1                  

RMW  -0,575  -0,680  -0,284  1                

CMA  -0,242  -0,037  0,285  -0,089  1              

ROE  -0,543  -0,556  -0,432  0,897  -0,169  1            

WML  -0,346  -0,443  -0,332  0,380  0,337  0,430  1          

MGMT  -0,362  -0,220  0,242  0,261  0,687  0,256  0,465  1        

PERF  -0,591  -0,544  -0,402  0,825  0,108  0,829  0,726  0,432  1      

IA  -0,378  -0,061  0,196  0,077  0,836  0,010  0,435  0,690  0,335  1    

ME  0,301  0,946  0,272  -0,650  -0,139  -0,531  -0,417  -0,312  -0,502  -0,133  1  
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CHN   
MKT  SMB  HML  RMW  CMA  ROE  WML  MGMT  PERF  IA  ME  

MKT   
1                      

SMB   
0,165  1                    

HML   
-0,076  -0,039  1                  

RMW   
-0,307  -0,877  0,120  1                

CMA   
0,021  0,625  0,478  -0,642  1              

ROE   
-0,267  -0,814  0,082  0,958  -0,678  1            

WML   
-0,108  -0,529  -0,320  0,471  -0,378  0,449  1          

MGMT   
-0,094  0,343  0,684  -0,294  0,825  -0,323  -0,294  1        

PERF   
-0,226  -0,642  -0,451  0,725  -0,765  0,718  0,722  -0,585  1      

IA   
0,059  0,714  0,252  -0,764  0,867  -0,794  -0,358  0,677  -0,676  1    

ME  
 

0,204  0,900  -0,329  -0,822  0,367  -0,752  -0,423  0,058  -0,427  0,568  1  

                         

SA   
MKT  SMB  HML  RMW  CMA  ROE  WML  MGMT  PERF  IA  ME  

MKT   
1                      

SMB   
-0,306  1                    

HML   
0,108  0,402  1                  

RMW   
0,306  -0,446  0,155  1                

CMA   
-0,072  0,316  0,226  -0,370  1              

ROE   
0,110  0,016  0,334  0,668  -0,300  1            

WML   
-0,111  -0,186  -0,441  0,140  -0,143  -0,032  1          

MGMT   
0,042  0,306  0,563  0,121  0,536  0,288  -0,06  1        

PERF   
-0,061  -0,218  -0,275  0,593  -0,332  0,456  0,68  0,015  1      

IA   
-0,008  0,200  0,026  -0,334  0,762  -0,354  -0,02  0,448  -0,259  1    

ME  
 

-0,295  0,901  0,430  -0,371  0,223  0,087  -0,14  0,283  -0,139  0,144  1  

                         

US   
MKT  SMB  HML  RMW  CMA  ROE  WML  MGMT  PERF  IA  ME  

MKT   
1                      

SMB   
0,504  1                    

HML   
0,001  0,096  1                  

RMW   
-0,541  -0,781  0,183  1                

CMA   
-0,091  0,204  0,675  -0,122  1              

ROE   
-0,497  -0,683  0,240  0,930  -0,084  1            

WML   
-0,442  -0,528  -0,514  0,351  -0,248  0,273  1          

MGMT   
-0,252  -0,031  0,708  0,210  0,854  0,307  -0,194  1        

PERF   
-0,503  -0,722  -0,427  0,712  -0,376  0,642  0,765  -0,144  1      

IA   
-0,076  0,172  0,740  -0,058  0,942  -0,026  -0,317  0,828  -0,371  1    

ME  
 

0,455  0,954  0,057  -0,756  0,153  -0,637  -0,424  -0,076  -0,635  0,116  1  
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APPENDIX 3   Q-FACTORS AND THE FAMA AND FRENCH FACTORS IN THE BRICS COUNTRIES 

Explaining the Q-Factors in South Africa and Brazil 
 

    South Africa             Brazil 

 α MKT SMB HML RMW CMA MOM R2 
 α MKT SMB HML RMW CMA MOM R2 

ME -0,16 -0,02 1,03 0,19 -0,08 -0,13 0,07 0,83 ME 0,18 0,04 0,74 0,23 -0,27 -0,13 0,00 0,57 

  -1,54 -1,04 20,89 3,69 -1,23 -2,69 2,24   0,88 2,69 10,16 2,18 -2,80 -1,79 0,09  
I/A -0,14 0,04 0,03 -0,17 -0,06 1,10 0,04 0,61 I/A 0,00 0,01 0,12 0,15 0,00 1,31 0,06 0,72 

  -0,96 1,86 0,47 -2,32 -0,72 15,52 0,86   0,05 0,59 1,74 1,52 0,06 18,45 1,15  
ROE -0,06 -0,03 0,55 0,13 1,51 -0,29 -0,08 0,60 ROE 0,10 -0,07 0,35 -0,12 1,26 -0,02 0,02 0,59 

  -0,32 -0,97 5,65 1,26 12,59 -3,00 -1,28    0,51 -0,60 5,20 -1,22 14,21 -0,22 0,48  
 

Explaining the Fama and French plus Momentum Factor in South Africa and Brazil. 

 
     South Africa       Brazil 

 α MKT ME I/A ROE R2 
 α MKT ME I/A ROE R2 

SMB 0,09 -0,02 0,73 0,05 -0,02 0,82 SMB -0,06 -0,03 0,62 0,15 -0,12 0,58 

 1,12 -1,30 27,30 1,85 -1,05   -0,32 -3,17 14,62 4,28 -2,58  
HML 0,11 0,07 0,36 0,06 0,18 0,32 HML 0,17 0,02 -0,09 0,13 0,13 0,17 

 0,68 3,40 7,24 1,03 4,58   1,07 2,20 -2,28 3,98 3,30  
RMW 0,14 0,03 -0,26 -0,03 0,35 0,65 RMW 0,09 0,00 -0,29 -0,04 0,48 0,67 

 1,49 2,60 -8,58 -0,82 14,60   0,74 0,38 -9,40 -1,74 14,68  
CMA 0,06 -0,01 0,08 0,52 -0,03 0,60 CMA 0,03 -0,02 0,02 0,51 -0,05 0,73 

 0,56 -0,56 2,36 14,77 -1,00   0,26 -3,37 0,82 21,41 -1,64  
MOM 0,68 -0,08 -0,21 0,00 0,00 0,04 MOM 0,96 -0,03 -0,23 -0,17 0,15 0,12 

  2,64 -2,28 -2,54 0,03 0,04    3,29 -1,91 -3,27 -0,29 1,97  
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Explaining the Q-Factors (Russia) 
 

 α MKT SMB HML RMW CMA MOM R2 

ME 0,48 -0,17 0,64 0,31 -0,43 -0,49 -0,03 0,59 

  2,05 -0,67 8,16 2,75 -4,19 -5,28 -0,57  
I/A -0,09 0,00 -0,20 0,04 -0,09 1,29 -0,02 0,65 

  -0,47 0,21 -3,12 0,42 -1,06 16,82 -0,46  
ROE -0,34 -0,05 0,24 0,00 1,58 -0,04 0,02 0,71 

  -1,72 -2,52 3,69 0,02 18,26 -0,53 0,39  
 
 

Explaining the Fama and French plus Momentum Factors (Russia) 
. 

 α MKT ME I/A ROE R2 

SMB -0,16 0,02 0,52 -0,02 -0,13 0,53 

  -0,87 1,19 12,08 -0,34 -3,17  
HML 0,42 0,09 0,15 0,14 0,11 0,24 

  2,87 5,67 4,46 3,82 3,39  
RMW 0,34 0,03 -0,19 -0,03 0,43 0,77 

  3,51 2,80 -8,29 -1,30 19,98  
CMA 0,10 0,00 -0,02 0,47 -0,03 0,63 

  0,88 0,16 -0,63 16,86 -1,10  
MOM 1,00 -0,12 -0,21 0,04 0,04 0,14 

  3,40 -3,85 -3,08 0,55 0,57  
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Explaining the Q-Factors (India and China) 
 

    India              China  

 α MKT SMB HML RMW CMA MOM R2 
 α MKT SMB HML RMW CMA MOM R2 

ME -0,03 0,01 1,32 0,01 -0,06 -0,26 0,05 0,91 ME 0,10 0,00 1,18 -0,44 -0,24 -0,49 -0,06 0,91 

  -0,34 0,47 28,78 0,21 -0,99 -4,43 2,20    0,72 0,24 17,89 -5,48 -2,12 -3,63 -1,14  
I/A -0,40 -0,05 0,18 0,08 0,16 1,42 0,14 0,76 I/A -0,13 -0,03 0,02 0,06 -0,43 0,87 0,08 0,83 

  -3,06 -2,32 2,69 1,18 1,96 16,16 3,84    -1,37 -2,43 0,52 1,12 -5,48 9,10 2,36  
ROE 0,29 -0,01 0,25 -0,29 1,35 -0,18 0,12 0,86 ROE -0,27 0,01 0,16 0,12 1,27 -0,40 0,05 0,93 

  2,66 -0,36 4,26 -4,98 19,16 -2,38 3,82    -3,11 0,64 3,98 2,37 18,33 -4,71 1,58  
 
 

Explaining the Fama and French plus Momentum Factors (India and China) 
. 

                                                                  India            China 

 α MKT ME I/A ROE R2 
 α MKT ME I/A ROE R2 

SMB 0,11 -0,01 0,65 0,39 -0,06 0,90 SMB 0,39 -0,01 0,50 0,32 -0,13 0,87 

 1,73 -1,10 34,76 1,98 -2,82   3,62 -0,79 17,74 5,32 -2,37  
HML 0,25 0,02 0,06 0,15 -0,19 0,24 HML 0,57 0,03 -0,27 0,78 0,24 0,42 

 1,77 0,87 1,37 3,43 -3,94   3,82 1,44 -6,82 9,19 3,05  
RMW 0,00 -0,04 -0,16 -0,01 0,47 0,86 RMW 0,22 -0,02 -0,13 -0,06 0,54 0,95 

 -0,04 -3,51 -7,54 -0,32 18,68   4,26 -3,53 -9,40 -1,93 19,99  
CMA 0,31 -0,01 -0,08 0,42 -0,14 0,75 CMA 0,19 -0,01 -0,09 0,56 -0,10 0,78 

 4,64 -1,03 -4,16 19,97 -5,99   2,90 -0,87 -5,45 15,20 -2,99  
MOM 0,15 0,04 -0,22 0,55 0,41 0,40 MOM 0,06 0,00 -0,12 -0,02 0,25 0,22 

  0,61 1,00 -2,84 6,99 4,76   0,26 0,17 -2,06 -0,13 2,16  
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APPENDIX 4 EXPLAINING MISPRICING AND THE Q-FACTORS IN THE BRICS COUNTRIES 

Explaining the Q-Factors 
 

          Brazil              South Africa 

 α MKT SMB MGMT PERF R2 
 α MKT SMB MGMT PERF R2 

ME 0,19 0,05 0,80 -0,04 -0,01 0,54 ME -0,14 -0,01 1,11 0,00 0,05 0,82 

 0,89 3,65 13,10 -0,94 -0,30   -1,33 -0,40 25,82 0,14 1,84  
I/A 0,18 -0,01 0,28 0,69 -0,05 0,52 I/A -0,07 -0,02 -0,02 0,46 -0,22 0,27 

 0,69 -0,40 3,70 13,30 -0,94   -0,35 -0,73 -0,20 7,09 -4,33  
ROE -0,04 -0,01 -0,01 0,19 0,40 0,37 ROE -0,11 0,09 0,15 0,33 0,52 0,31 

 -0,19 -0,99 -0,14 3,90 8,08   -0,41 2,49 1,39 3,90 7,87  
 
 

Explaining the Stambaugh and Yuan Model  
.  

        Brazil         South Africa 

 α MKT ME I/A ROE R2 
 α MKT ME I/A ROE R2 

SMB -0,06 -0,03 0,62 0,15 -0,12 0,58 SMB 0,09 -0,02 0,73 0,05 -0,02 0,82 

 -0,32 -3,17 14,62 4,28 -2,58   1,12 -1,30 27,30 1,85 -1,05  
MGMT 0,08 -0,04 -0,08 0,62 0,16 0,51 MGMT 0,06 0,02 0,16 0,59 0,35 0,45 

 0,31 -2,44 -1,32 12,00 2,52   0,36 0,78 2,98 10,35 8,33  
PERF 0,70 -0,01 -0,27 -0,21 0,67 0,38 PERF 0,72 -0,09 -0,26 -0,08 0,44 0,27 

 2,34 -0,73 -3,74 -3,43 8,78   2,99 -2,79 -3,45 -0,92 7,15  
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Explaining the Q-Factors  
  

     India                                                                                     China 

 α MKT SMB MGMT PERF R2 
 α MKT SMB MGMT PERF R2 

ME -0,05 0,03 1,36 -0,17 0,08 0,91 ME -0,20 0,02 1,43 -0,53 0,14 0,89 

  -0,64 2,21 38,32 -5,38 3,55    -1,44 1,44 33,84 -7,46 3,22  
I/A -0,37 -0,06 0,19 0,80 0,02 0,51 I/A -0,52 0,00 0,36 0,55 -0,06 0,73 

  -2,08 -2,58 2,47 11,63 0,54    -4,52 -0,03 10,34 9,45 -1,54  
ROE 0,47 -0,05 -0,22 -0,19 0,52 0,72 ROE 0,43 -0,04 -0,58 0,15 0,32 0,74 

  3,08 -2,47 -3,46 -3,31 13,39    2,76 -1,96 -12,63 1,98 6,58  
 
 

Explaining the Stambaugh and Yuan Model 
.  

         India                                                                                      China 

IND α MKT ME I/A ROE R2 CHN α MKT ME I/A ROE R2 

SMB 0,11 -0,01 0,65 0,04 -0,06 0,90 SMB 0,39 -0,01 0,50 0,32 -0,13 0,87 

  1,73 -1,10 34,76 1,98 -2,82    3,62 -0,79 17,74 5,32 -2,37  
MGMT 0,39 0,02 -0,09 0,55 0,15 0,55 MGMT 0,44 0,00 -0,15 0,92 0,17 0,64 

  2,83 0,80 -2,16 12,84 3,17    4,09 -0,26 -5,41 15,16 3,11  
PERF -0,09 -0,02 -0,05 0,49 1,12 0,79 PERF 0,00 -0,05 0,20 -0,49 0,73 0,58 

  -0,48 -0,85 -0,81 8,50 17,53    0,02 -1,78 3,41 -3,89 6,33  
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Explaining the Q-Factors (Russia) 

  

 α MKT SMB MGMT PERF R2 

ME 0,60 0,00 0,73 -0,16 -0,19 0,56 

 2,65 -0,19 10,40 -2,93 -3,76  
I/A -0,12 -0,03 -0,07 0,73 -0,03 0,52 

 -0,58 -1,22 -1,02 14,08 -0,67  
ROE -0,19 0,02 -0,06 -0,01 0,56 0,39 

 -0,71 0,78 -0,70 -0,21 9,20  
 
 

Explaining the Stambaugh and Yuan Model (Russia) 
  

 α MKT ME I/A ROE R2 

SMB -0,16 0,02 0,52 -0,02 -0,13 0,53 

  -0,87 1,19 12,08 -0,34 -3,17  
MGMT 0,13 0,05 -0,03 0,72 0,19 0,57 

  0,67 2,46 -0,62 14,66 4,26  
PERF 0,87 -0,06 -0,37 0,13 0,57 0,55 

  3,53 -2,40 -6,40 2,16 10,35  
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APPENDIX 5 MISPRICING AND THE FAMA AND FRENCH PLUS MOMENTUM FACTOR IN BRICS 

Explaining the Mispricing Factors  
 Brazil                 Russia  

 α MKT SMB HML RMW CMA MOM R2 
 α MKT SMB HML RMW CMA MOM R2 

MGMT 0,03 -0,02 -0,07 0,26 0,27 1,14 -0,03 0,68 MGMT -0,10 0,01 -0,11 0,27 0,29 1,20 -0,09 0,65 

  0,16 -1,75 -0,97 2,49 2,79 15,21 -0,57    -0,52 0,49 -1,71 2,88 3,41 15,94 -1,94  
PERF 0,25 0,00 0,20 -0,25 1,32 -0,33 0,45 0,69 PERF -0,16 -0,04 -0,06 0,12 1,09 0,15 0,59 0,75 

  1,12 0,17 2,60 -2,30 13,23 -4,22 8,43    -0,79 -1,75 -0,85 1,29 12,58 1,89 12,56  
  
 

Explaining the Fama and French plus Momentum Factors  
 

      Brazil  Russia 

 α MKT MGMT PERF R2 
 α MKT MGMT PERF R2 

SMB 0,41 -0,03 -0,05 -0,32 0,21 SMB 0,35 0,02 -0,10 -0,36 0,28 

  1,70 -2,27 -1,03 -7,10    1,53 0,79 -1,72 -7,78  
HML 0,11 0,03 0,23 0,06 0,23 HML 0,52 0,08 0,17 -0,03 0,22 

  0,74 2,78 7,32 2,05    3,46 4,98 4,81 -1,11  
RMW -0,22 0,00 0,16 0,40 0,58 RMW 0,05 0,43 0,01 0,39 0,49 

  -1,51 0,46 5,59 14,95    0,35 2,73 0,22 13,42  
CMA 0,16 -0,02 0,47 -0,12 0,65 CMA 0,03 -0,02 0,47 -0,04 0,56 

  1,18 -2,31 17,19 -4,84    0,26 -1,62 15,83 -1,76  
MOM 0,61 -0,03 -0,01 0,44 0,32 MOM 0,48 -0,07 -0,11 0,51 0,40 

  2,37 -1,99 -0,10 9,15    1,96 -2,78 -1,92 10,51  
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Explaining the Mispricing Factors  

 India                 China 

 α MKT SMB HML RMW CMA MOM R2 
 α MKT SMB HML RMW CMA MOM R2 

MGMT 0,12 -0,01 0,04 0,31 0,31 0,83 0,16 0,64 MGMT 0,04 -0,01 0,04 0,25 0,19 1,02 0,02 0,81 

  0,95 -0,54 0,61 4,66 3,78 9,64 4,59    0,50 -0,80 1,06 5,05 2,65 11,87 0,60  
PERF -0,11 -0,01 0,47 -0,29 1,63 0,17 0,60 0,91 PERF 0,03 -0,02 0,33 -0,54 1,07 -0,52 0,49 0,89 

  -0,85 -0,44 7,21 -4,43 20,23 1,96 17,08    0,25 -1,54 5,54 -7,44 10,66 -4,26 11,26  
 
 

Explaining the Fama and French plus Momentum Factors  
.  

    India China 

 α MKT MGMT PERF R2 
 α MKT MGMT PERF R2 

SMB 0,31 -0,02 0,01 -0,29 0,30 SMB 0,81 0,00 -0,08 -0,59 0,41 

  1,84 -1,01 0,14 -7,72    3,55 0,18 -0,65 -9,34  
HML 0,09 0,01 0,41 -0,24 0,37 HML 0,20 -0,01 0,69 -0,05 0,47 

  0,71 0,31 8,21 -8,44    1,41 -0,69 9,47 -1,39  
RMW 0,12 -0,05 -0,13 0,37 0,71 RMW 0,06 -0,04 0,20 0,51 0,56 

  1,17 -3,27 -3,23 15,98    0,39 -2,24 2,66 12,90  
CMA 0,05 -0,03 0,51 -0,10 0,53 CMA -0,03 -0,01 0,45 0,18 0,80 

  0,58 -2,44 14,13 -4,96    -0,47 -0,74 13,93 -10,64  
MOM -0,14 0,08 0,33 0,58 0,52 MOM -0,28 0,05 0,34 0,66 0,56 

  -0,65 2,78 4,00 12,20    -1,68 2,28 3,88 14,31  
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Explaining the Mispricing Factors (South Africa) 
 

 α MKT SMB HML RMW CMA MOM R2 

MGMT -0,21 0,00 0,14 0,52 0,39 0,74 0,17 0,59 

  -1,39 0,18 1,99 6,78 4,38 10,21 3,74  
PERF 0,21 -0,06 0,38 -0,37 1,24 -0,07 0,54 0,79 

  1,59 -3,13 5,79 -5,30 15,48 -0,99 13,10  
 
 
 

Explaining the Fama and French plus Momentum Factors (South Africa) 
  

 α MKT MGMT PERF R2 

SMB 0,16 -0,12 0,28 -0,17 0,25 

  0,94 -5,46 5,29 -3,98  
HML 0,29 0,02 0,47 -0,19 0,40 

  1,97 1,24 10,30 -5,10  
RMW -0,02 0,10 0,07 0,34 0,48 

  -0,14 6,61 1,91 11,95  
CMA 0,08 -0,03 0,39 -0,20 0,42 

  0,64 -2,13 10,11 -6,43  
MOM 0,11 -0,03 -0,07 0,63 0,47 

  0,57 -1,31 -1,22 13,11  


