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Is the Fama French Five Factor model still 

working? 
 

 

 

Noemi Muscolo 

BI Norwegian Business School 

 

 

 

Abstract 

 

 
Many different asset pricing models have been developed over the years, in order 

to understand how the risk of an investment should affect the expected return. None 

of the models developed seem to be completely exempt from criticism, but many 

economists prefer the Fama French Five factor model. The aim of this paper is to 

verify if the five factors of the model are still relevant and significant nowadays, in 

order to explain the expected return of an investment. At the beginning of the study, 

a lot of focus has been addressed to the validity of the value factor. Contrary to the 

initial expectations, our results show that this factor is still relevant to explain the 

average expected return. On the contrary there are other factors which may need 

further analysis and of which validity is questionable.  

 

 

 

 

KEYWORDS: Asset pricing, stock returns, Fama-French 5 factor model, factors, 

risk, momentum factor, beta. 
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1. Introduction 

 

 
Economists and scholars have always dedicated a lot of attention to the asset pricing 

topic, in order to explain the relationship between risk and return. The first model 

developed was CAPM by Sharpe (1964) and Lintner (1965). After this model, many 

other versions of CAPM were presented in order to improve the existing one. In 

1993, Fama & French, introduced a new model that could explain the average return 

behavior better than CAPM. They decided to include two new factors other than 

the market factor, which were the size factor (measured with book value of equity) 

and the value factor (measured with the book to market ratio). Despite this, after 

the introduction of the three factor model a lot of criticism followed. For this reason, 

in the subsequent years Fama & French, decided to add two other factors to their 

previous model: the investment factor and the profitability factor. Moreover, in 

1997 Carhart, added another explanatory variable to the factors presented in the 

Fama French three factor model: the momentum factor. In order to construct this 

new factor he considered the investment in past winners  and the selling of past 

losers. The purpose of this paper is to analyze if  Fama French five factor model 

still explains average returns in a satisfactory way. For our analysis, two different 

portfolios will be used: one portfolio sorted on size and on book to market values 

and another portfolio sorted on size and on momentum factor values. The 

independent variables will be the five different factors of the Fama French model 

and only at a later stage of our analysis, also the momentum factor will be added as 

a sixth independent variable. The choice to subsequently add this other factor was 

made in order to analyze if the results obtained were the same, also after the 

inclusion of this new variable. 
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2. Literature Review 

 
 

During the years, many asset pricing models have been developed in order to 

analyse and to explain the returns for risk bearing assets. Financiers and economists 

have dedicated a lot of attention to this topic over the years, trying to identify a 

model that could explain asset returns in the best possible way. This is useful when 

investors have to make decisions regarding the investments to be done, and what 

return to expect when they invest in company’s assets. 

 

Sharpe (1964), Litner (1965) and Black (1972), were among the first to develop 

some theories regarding asset pricing. They supported the theory that expected 

returns on securities were a positive linear function of the market 𝛽s and that this 

was the only explanatory variable needed to explain returns behaviour. The model 

evaluated what the expected return should be, given a specific function of the 

market risk. The basis of the CAPM model took origin from the model of portfolio 

theory of Markowitz (1952), which allowed to assess the future performance of 

portfolios of risky assets. One of the model implications was that market portfolio 

is efficient. 

 

Sharpe-Litner relation assumed unrestricted free borrowing and lending, which is a 

scenario which does not reflect reality. For this reason in 1972 a new version of the 

CAPM was proposed by Black, based on the assumption that borrowing and 

lending is not risk free and allowing unlimited short selling. Another problem was 

represented by the fact that it was very difficult to test the validity of the CAPM, 

when using individual securities returns, because of the difficulty to estimate the 

betas for individual assets. In order to solve these problems, some analysis started 

to be done on portfolios’ returns rather than on individual securities. For this reason, 

Blume (1970) and Black (1972), took into consideration portfolios in order to 

estimate their betas. 

 

The relationship between return and beta was also empirically confirmed by Fama 

and MacBeth (1973), their study was conducted on different portfolios including 

different stocks listed on New York stock exchange. From their findings, they 

indicated that beta was the only important factor in order to explain variation in 

expected returns. 
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Both of the CAPM versions of Lintner and Black, consider the beta as a factor 

sufficient enough to explain the variation in expected returns. Since1980, CAPM 

model started to be questioned by many economists, leaving space to the 

development of more accurate asset pricing models (Fama & French, 2004). Over 

the years, CAPM model, was constantly criticized from different point of views. 

From a theoretical point of view, the model is based on very restrictive assumptions 

which in most of the cases do not represent reality. CAPM model was very 

criticized also from an empirical point of view because according to many 

economists there were other relevant factors needed to explain average returns. 

Richard Roll (1977), criticized the fact that CAPM model was very difficult to test 

empirically because in the model there are not good proxies for the variables. 

 

Different versions of CAPM, were developed during the years, Merton (1973) 

studied an intertemporal version of CAPM, he believed that for the assumptions to 

be realistic the model needed to have an intertemporal nature in order to catch 

results that could not have been recorded in the static model. Ross (1976a, 1976b) 

focused on the arbitrage model of the capital asset pricing model, which is based 

on the low of one price, according to which two identical assets need to have the 

same price in every market, but APT theory does not give any indications on the 

relevant factors to consider. Breeden (1979), instead, proposed a consumption 

based version of the CAPM. 

 

Friend & Blume (1970), argued that CAPM model underestimates the cost of equity 

for low beta stocks and overestimates the cost of equity for high beta stocks, these 

claims were based on empirical observations based on the fact that the relation 

between beta and average return was flatter than what Sharpe Litner presented with 

their model. According to Basu (1977), the possibility to earn excess average return 

is not possible in an efficient market. The efficiency market hypothesis is 

questioned by many, some of them for instance believe that price-earnings (P/E) 

ratios could reflect the future performance of a security. In fact, in his study, he 

claims that investors are biased by the values of P/E. What he found from his 

analysis, was that portfolios with low P/E tend to have on average higher returns 

than the ones estimated with CAPM during the period 1957-1971. The result was 

explained by the author as a proof of market inefficiency.  
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According to Banz (1981), CAPM model was not complete because the “size 

effect” (market capitalization) was neglected. From his analysis, by adding market 

size as an independent variable in the cross-sectional regression, he found that small 

stocks present higher average returns relative to big firms. A “value effect” in US 

stock market was studied by Rosenberg, Reid and Lanstein (1985), according to 

their analysis stocks with high Book-to-market equity on average performed better 

than the stocks with low Book-to-market equity. The same results were also found 

by Stattman (1980). Another contradiction is presented by Bhandari (1988), he 

claimed a positive relationship between leverage and average returns. Moreover, 

other than the anomalies linked to size and value factors, there are also other 

elements as the momentum effect which lead to further inconsistency of CAPM 

model. The anomalies could be attributed to two different causes: the first one is 

related to market inefficiency while the second one is associated to the inaccuracy 

of the model. 

 

In 1992 Fama & French, tested different variables such as: beta, size, leverage and 

book-to-market ratio in order to understand which variables are really relevant in 

order to anticipate future stock returns. They concluded that the effects of leverage 

and E/P could be easily summarized by two other variables: size factor and value 

factor. For this reason, they decided to add these factors to the existing CAPM 

model. They proved that value stocks (the stocks with high book to market values) 

outperform the market contrary to growth stocks. The validity of the Fama French 

three factors model was also tested by other scholars and with samples considering 

not only US stocks.  

 

In 1997, Carhart added to the model the momentum factor. Fama & French (1993), 

claim that cross section average returns are negatively related to firm size (market 

capitalization) and positively related to the value factor (book-to-market ratio). In 

their 2006 paper, Fama & French, decided to add to their previous model two other 

factors in order to best explain the average stock returns. Their analysis was 

conducted taking into consideration only American stocks. 
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2.1 International studies 

 

Some years later, the Fama French five Factor model was analyzed also in other 

countries. Fama and French (2017), conducted their study taking into consideration  

four different zones (North America, Asia, Europe and Japan) with a total of 23 

developed markets. All of the five factors were relevant when explaining average 

returns for North American stocks, considering a period from 1990 to 2015. In the 

other zones instead, the investment factor was found to be not significant when 

considering the same period. The choice of the period is very important when 

testing the significance of the factors. In fact, the HML factor is considered to be 

redundant for explaining average returns, when examining a time period going from 

1963 to 2013, while this is not the case when taking into consideration the period 

1990-2015. What they found from their analysis was also that, contrary to the 

developed markets, the factor that best describes equity return is the profitability 

factor. Moreover, contrary to the expectations, the market factor results 

insignificant in many countries in general. 

The five factor model was also tested for the Chinese stock market by Guo, Zhang, 

W., Zhang, Y. and Zhang, H (2017). They found significance when testing the size, 

value and profitability factors. Regarding, instead, the investment factor it was not 

recognized as very relevant for predicting average stock returns because its effect 

it is captured by the other factors. Their analysis was conducted over a period from 

July 1995 to June 2014. Moreover, from their analysis, it was evident that the Fama 

French five factor model performed much better than three factor model. 

Huynn (2017) tried to observe the Fama French five factor model in Australia. 

With his research, he empirically proved that the investment and profitability 

factors are relevant when explaining the average stock returns for the Australian 

market. Despite this, when executing the Gibbons, Ross and Shanken’s GRS test, 

both the Fama French three factor model and the Fama French five factor model 

do not perform well. 
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3. Theory 
 
 

3.1 CAPM  

 

CAPM model is built on the portfolio theory developed by Markowitz (1959). 

The model is based on different assumptions: the investors are risk averse and they 

tend to choose portfolios which given an expected return, minimize the variance 

and given a specific variance, maximize the returns. The planning horizon is a 

single period and regarding the market structure, all information is considered to be 

publicly available, there are no taxes and transaction costs (Bodie et al, 2014). The 

CAPM add to these assumptions, the fact that borrowing and lending should be risk 

free. Furthermore, if the expected return on assets is not linked to market returns, it 

will be equal to the risk free rate. Sharp-Lintner equation for calculating expected 

return given a certain amount of risk is the following: 

 

𝐸(𝑅𝑖) =  𝑅𝑓 + [𝐸(𝑅𝑀) − 𝑅𝑓]𝛽𝑖𝑀 , 𝑖 = 1, … , 𝑁. 

 

Where the market beta it is defined as the ratio between the covariance of its return 

with the market return divided by the variance of the market return. 

 

𝛽𝑖𝑀 =  
𝑐𝑜𝑣 (𝑅𝑖 , 𝑅𝑚)

(𝜎2𝑅𝑀)
 

 

The expected return is defined as the sum between the risk free rate and the product 

between the market premium and the asset’s market beta. Investors expect to be 

compensated for the risk they cover with the investment. The model assumes that 

there is a linear relation between the expected return and the beta and that no other 

variables are needed to predict expected returns. CAPM equation is not free of 

downsides, some of these are the unrealistic assumptions on which the model is 

built. Despite this, CAPM equation continue to be adopted in many occasions. 

(Fama & French, 1992). 
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3.2 Fama & French three factor model 

 

As we previously stated, Fama & French focused their attention on what factors 

could explain in the best possible way the cross-section of US average stock returns. 

They added two important risk factors to CAPM model: size (market equity) and 

value (book-to-market ratio). The return on stocks were calculated for the period 

from 1963 to 1990. The time-series regression approach adopted was the one of 

Black, Jensen and Scholes (1972) and the model could be represented by this 

equation: 

 

𝐸(𝑅𝑖) = 𝑅𝑓 + 𝛽𝑖(𝐸(𝑅𝑚) − 𝑅𝑓) + 𝑠𝑖 𝑆𝑀𝐵 + ℎ𝑖  𝐻𝑀𝐿 

 

In the formula, SMB is the size factor and it stands for “small minus big”, while 

HML is the value factor and it indicates “high minus low” book-to-market ratio. 

The SMB factor implies that on average investing on small stocks generates an 

additional return and the same it is true when investing in stocks with a high book-

to-market factor. The result of their analysis was that these two factors could 

explain the cross-section of average returns on NYSE, Amex and NASDAQ stocks 

for the period under observation. In order to conduct their study, the stocks were 

sorted considering their size (price time shares) and book-to-market values in order 

to form six different portfolios. They separated NYSE stocks present on CRSP, 

using the median NYSE size, in order to divide them into two groups: small and 

big. The same was done for the book-to-market values, which instead, were 

separated into three different groups, using the bottom 30% for low value, the 

middle 40% for medium value and the top 30% for high book-to-market stocks. 

The book-to-market equity factor is defined as the ratio between the book value of 

equity at the end of the fiscal year divided by the market value of equity. By the 

intersection of these two factors, six different portfolios were created, in order to 

analyze the real effects that these factors have on stock returns. The same analysis 

was also conducted by Fama & French to calculate value-weighted monthly returns, 

by using 25 portfolios, given by the intersection of five different size groups and 

five book-to-market groups. 
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3.3 Carhart four factor model 

 

In 1997 Carhart developed a four factor model. He based his study on what was 

previously found by Fama & French, with their three factor model and he also took 

into consideration the momentum factor from Jegadeesh & Titman’s paper (1993). 

The momentum factor indicates that good stocks tend to continue performing well 

in the following periods, meaning that if the price is rising it keeps rising and if it 

is declining it keeps declining. According to Jegadeesh & Titman’s paper by selling 

stocks which performed poorly and by buying stocks which performed well, 

significant returns can be generated in the short term. Furthermore Carhart, instead 

of using stocks for the analysis, he used regression mutual funds for his regressions. 

The regression for the four factor model can be represented with the following 

equation: 

 

𝑟𝑖 − 𝑟𝑓 =  𝛼 + 𝛽1(𝑟𝑚 − 𝑟𝑓) + 𝛽2𝑖(𝑆𝑀𝐵) + 𝛽3𝑖(𝐻𝑀𝐿) + 𝛽4𝑖(𝑀𝑂𝑀) +  𝜀𝑖  

 

The equation is very similar to the one previously described for the Fama French 

Three Factor model, with the difference that there is a new factor represented by 

the variable MOM which shows the return on the momentum factor. The factor is 

calculated by winners stocks (top 30% percentile) minus loser stocks (bottom 30% 

percentile). 

 

 

3.4 Fama & French five factor model 

 

Fama & French with their paper in 2006, added to their previous model two other 

factors. They based their analysis starting from the dividend discount model with 

Modigliani valuation formula (1961). They thought that by adding two other factors 

to their model: investment and profitability, they could better describe the average 

stocks return.  

 

𝑀𝑡 =  ∑ 𝐸(𝐷𝑡+𝜏)/(1 + 𝑟)𝜏

∞

𝑡=1
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The share price is represented by 𝑀𝑡, according to the equation if two stocks have 

the same expected dividends 𝐸(𝐷𝑡+𝜏) we will expect from the stock with the lower 

price a higher expected return. After some changes to the formula, they arrived to 

the following equation: 

 

𝑀𝑡

𝐵𝑡
=  

∑ 𝐸(𝑌𝑡+𝜏 − 𝑑𝐵𝑡+𝜏
∞
𝑡=1 )/(1 + 𝑟)𝜏

𝐵𝑡
 

 

From this equation they concluded that low value of the book to market factor leads 

to lower expected returns. Moreover, higher expected earnings should result in 

higher expected returns and the same should be true when the expected growth in 

book equity is high. They considered the expected change in total book equity to 

current book equity as a measure of investment. For this reasons, they arrived at the 

conclusion that the three factor model could be improved by adding the investment 

and profitability factors. The new model can be summarized with the following 

equation: 

 

𝐸(𝑅𝑖) = 𝑅𝑓 + 𝛽𝑖(𝐸(𝑅𝑚) − 𝑅𝑓) + 𝑠𝑖 𝑆𝑀𝐵𝑡 + ℎ𝑖  𝐻𝑀𝐿𝑡 +  𝑟𝑖  𝑅𝑀𝑊𝑡 + 𝑐𝑖 𝐶𝑀𝐴𝑡 

 

RMW represents the profitability factor and it stands for robust minus weak 

profitability, on the other hand, CMA is the investment factor and it is the difference 

between conservative (low investment stocks) and aggressive (high investment 

stocks). By holding everything constant, they observed a positive relationship 

between expected profitability and expected stock return but a negative relationship 

between expected investment and expected stock return. 

 

Despite the fact that the results of their study confirmed the relationship previously 

described, the addition of the two new factors in their model never improved the 

explanation of stock return provided by size and book to market factor. Several 

criticism followed, according to Novy-Marx (2009), the measure of profitability 

selected by Fama & French was not adequate in order to predict stock average 

return. In their analysis, instead of choosing current earnings as Fama & French, 

they adopted gross profit information in order to predict average return and they 

succeeded in explaining the relationship.  
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Another criticism came from Aharoni et al. (2013), in their paper they were able to 

find a statistically significant relationship between expected investment and 

average stock return, contrary to Fama & French.  

 

Despite all of the critiques, the Fama French Five factor model performed better 

than CAPM and their three factor model, explaining 70%-94% of variation in 

average stock returns for the years going from July 1963 to December 2013. 

Another important aspect is that Fama & French in their paper after having 

introduced the investment and profitability factor, define the HML factor as 

redundant in order to describe the average stock return. One of the main objective 

of this thesis is to examine if this condition still holds over time or if other 

circumstances occur in the last periods. 
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4. Research Methodology 

 

In order to understand if the five factors of the Fama French model are still working 

and if they are still relevant to explain expected asset returns, we conducted our 

analysis on an extended time frame taking into consideration the most recent period. 

We decided to test our analysis, considering different set of portfolios. First of all 

considering the different portfolios analyzing the five factors of Fama & French, 

and then observing the results by including also the momentum factor.  

 

 

4.1 Portfolios construction 

 

As we previously observed, the five Fama French factors are the following: The 

market factor (𝑅𝑚 − 𝑅𝑓), the size factor (SMB), the value factor (HML), the 

profitability factor (RMW) and the investment factor (CMA).  

 

In order to construct the factors, there is the need first of all to create six different 

value-weight portfolios formed on size and book to market, six different value-

weight portfolios formed on size and investment and six different portfolios formed 

on size and operating profitability. All of the portfolios include: NYSE, AMEX and 

NASDAQ stocks and consider monthly returns from July 1963 to June 2020. 

 

The size and book-to-market portfolios are generated by intersecting two portfolios 

sorted on size (their market equity) and three portfolios considering the book-to-

market value. The two size portfolios are divided taking into consideration as the 

threshold value the median NYSE market equity. The two thresholds, considered 

instead for dividing the three book-to-market portfolios are the 30th and 70th NYSE 

percentiles.  

 

SIZE 

B/M 

Small Big 

Value Value Small Value Big 

Neutral Neutral Small Neutral Big 

Growth Growth Small Growth Big 
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The size and investment portfolios is constructed in a very similar way to the one 

we have just described. The portfolios are formed by crossing two portfolios formed 

on size (market equity) and three portfolios sorted on the investment value. The 

latter is calculated by subtracting the change in total assets from the end of the year 

t to the end of year t+1, divided by the total assets in year t. As before, the size 

threshold it is the median, while for the investment the threshold are defined by the 

30th and 70th NYSE percentiles. 

 

                  SIZE 

INV 

Small Big 

Small Small Small Small Big 

Neutral Neutral Small Neutral Big 

High High Small High Big 

 

 

The size and operating profitability portfolios are constructed by intersecting the 

two size portfolios (sorted on market equity) and the three portfolios divided 

according to the profitability values. The operating profitability for each stock it is 

calculated by subtracting the cost of goods sold, interest expenses and selling and 

general expenses to the annual revenues and dividing this amount by book equity. 

Also in this case, the breakpoints for operating profitability are the 30th and 70th 

percentiles. 

 

 

                                SIZE 

 

PROFITABILITY 

Small Big 

Small Small Small Small Big 

Neutral Neutral Small Neutral Big 

High High Small High Big 
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4.2 Factors construction 

Once having constructed all the different portfolios, it is possible to calculate the 

five factors for the Fama French model. The size factor, it is calculated by 

considering the difference between the average returns of all the big and small 

portfolios, considering a monthly basis. For all of the six combinations of portfolios 

previously described, we can calculate the difference between the average return of 

small and big stocks, by taking into consideration the different factors. 

 

Excess return on the market 

As we previously observed, the excess return on the market is the difference 

between the return on the market and the risk free rate. The stocks taken into 

examination are all stocks of American companies, listed on NYSE, NASDAQ or 

AMEX. 

 

SMB factor 

SMB factor by taking into consideration the different sorts on B/M value: 

 

𝑆𝑀𝐵 (𝐵/𝑀) =   1/3  (𝑆𝑚𝑎𝑙𝑙 𝑣𝑎𝑙𝑢𝑒 + 𝑆𝑚𝑎𝑙𝑙 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 + 𝑆𝑚𝑎𝑙𝑙 𝑔𝑟𝑜𝑤𝑡ℎ)

−   1/3  (𝐵𝑖𝑔 𝑣𝑎𝑙𝑢𝑒 + 𝐵𝑖𝑔 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 + 𝐵𝑖𝑔 𝑔𝑟𝑜𝑤𝑡ℎ) 

 

SMB factor by taking into consideration the different sorts on investment value: 

 

𝑆𝑀𝐵(𝐼) =   1/3  (𝑆𝑚𝑎𝑙𝑙 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒 + 𝑆𝑚𝑎𝑙𝑙 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 +

𝑆𝑚𝑎𝑙𝑙 𝑎𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒) −   1/3  (𝐵𝑖𝑔 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒 + 𝐵𝑖𝑔 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 +

𝐵𝑖𝑔 𝑎𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒)  

 

SMB factor by taking into consideration the different sorts on operating 

profitability: 

 

𝑆𝑀𝐵(𝑃) =   1/3  (𝑆𝑚𝑎𝑙𝑙 𝑟𝑜𝑏𝑢𝑠𝑡 + 𝑆𝑚𝑎𝑙𝑙 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 + 𝑆𝑚𝑎𝑙𝑙 𝑤𝑒𝑎𝑘) −   1/

3  (𝐵𝑖𝑔 𝑟𝑜𝑏𝑢𝑠𝑡 + 𝑏𝑖𝑔 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 + 𝐵𝑖𝑔 𝑤𝑒𝑎𝑘)  

 

The final SMB factor is then calculated by making an average of the factors we just 

took into consideration.  
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𝑆𝑀𝐵 =  
1

3
∗ 𝑆𝑀𝐵 (

𝐵

𝑀
) +

1

3
∗ 𝑆𝑀𝐵(𝐼) +

1

3
∗  𝑆𝑀𝐵(𝑃) 

HML factor 

HML factor is calculated by subtracting the average returns of the two value 

portfolios minus the average returns of the two growth portfolios. 

 

𝐻𝑀𝐿 =  
1

2
 (𝑆𝑚𝑎𝑙𝑙 𝑣𝑎𝑙𝑢𝑒 + 𝐵𝑖𝑔 𝑣𝑎𝑙𝑢𝑒) −  

1

2
 (𝑆𝑚𝑎𝑙𝑙 𝑔𝑟𝑜𝑤𝑡ℎ + 𝐵𝑖𝑔 𝑔𝑟𝑜𝑤𝑡ℎ) 

 

Profitability factor 

The profitability factor is constructed exactly as the HML factor, but this time 

subtracting the return of the two robust profitability portfolios with the returns of 

the two weak profitability portfolios 

 

𝑅𝑀𝑊 =  
1

2
 (𝑆𝑚𝑎𝑙𝑙 𝑟𝑜𝑏𝑢𝑠𝑡 + 𝐵𝑖𝑔 𝑟𝑜𝑏𝑢𝑠𝑡) −  

1

2
 (𝑆𝑚𝑎𝑙𝑙 𝑤𝑒𝑎𝑘 + 𝐵𝑖𝑔 𝑤𝑒𝑎𝑘) 

 

Investment factor 

The investment factor is defined as the difference between the average return of the 

two conservative  portfolios and the two aggressive investment portfolios. 

 

𝐶𝑀𝐴 =  
1

2
 (𝑆𝑚𝑎𝑙𝑙 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒 + 𝐵𝑖𝑔 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒)

− 
1

2
 (𝑆𝑚𝑎𝑙𝑙 𝑎𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒 + 𝐵𝑖𝑔 𝑎𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒)  

 

Momentum factor 

The momentum factor is calculated as the difference between the average returns 

of the two antecedent high portfolios returns and the two low antecedent portfolio 

returns. The formula can be identified as: 

𝑀𝑂𝑀 =  
1

2
 (𝑆𝑚𝑎𝑙𝑙 ℎ𝑖𝑔ℎ + 𝐵𝑖𝑔 ℎ𝑖𝑔ℎ) −

1

2
(𝑆𝑚𝑎𝑙𝑙 𝑙𝑜𝑤 + 𝐵𝑖𝑔 𝑙𝑜𝑤) 
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5. Data collection 

 

For our analysis the data have been directly collected from Kenneth French data 

library (Kenneth R. French-Data Library, 2015). We observe monthly average 

returns in the US stock market, taking into consideration a total of 683 observations 

going from July 1963 to May 2020. In order to provide an accurate vision of the 

significance of the factors, the dataset was splitted into three different subperiods, 

in order to observe the behavior of the factors in each single period. The first period 

under observation goes from July 1963 to July 1982, the second period goes from 

August 1982 to August 2002 and the last timeframe goes from September 2002 to 

May 2020. The stocks under observations are American stocks listed on NYSE, 

NASDAQ and AMEX for which we have all of the required information in order 

to construct the factors (available market equity, positive book equity data). 

Two different sets of six portfolios have been selected for our analysis: the first six 

portfolios sorted on size and on book-to-market ratio and the other six portfolios 

instead, were sorted according to their size values and momentum values. 

The regressions were built using as the dependent variable the difference between 

the average return on each of the portfolios minus the risk free rate. The independent 

variables, instead, were composed by the different factors to be analyzed (Kenneth 

R. French Data Library).  

From the summary statistic in table 1, we can observe that the highest average return 

is the one of the momentum factor, immediately followed by the market factor 

return. The values of the average monthly returns have a wide range from 21% to 

65%. The highest volatile factor is the market factor, with a standard deviation value 

of 4.45. 
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Table 1 Summary statistics for the factors (including momentum factor) for the 

period July 1963 - May 2020 

Explanatory 

variables 

Obs. Mean Standard 

Deviation 

Min Max 

(𝑹𝑴) − 𝑹𝒇 683 0.5338507 4.44761 -23.24 16.1 

SMB 683 0.214041 3.02123 -14.91 18.32 

HML 683 0.2568814 2.87556 -14.12 12.87 

RMW 683 0.2556955 2.15319 -18.34 13.33 

CMA 683 0.26041 1.99557 -6.86 9.56 

MOM 683 0.65490498 4.1895 -34.39 18.36 

 

In order to assess if multicollinearity could be an issue for our analysis, we can 

observe from table 2, the existing correlation among the factors. 

Table 2  Correlation matrix of the factors 

 (𝑹𝑴) − 𝑹𝒇 SMB HML RMW CMA MOM 

(𝑹𝑴) −  𝑹𝒇 1.0000      

SMB 0.2882 1.0000     

HML -0.2175 -0.0378 1.0000    

RMW -0.2121 -0.3368 0.0695 1.0000   

CMA -0.3806 -0.1034 0.6820 -0.0331 1.0000  

MOM -0.1524 -0.0473 -0.2058 0.1040 -0.0261 1.0000 

The highest correlation value is represented by the correlation between the value 

factor (HML) and the investment factor (CMA). Moreover, the correlation between 

the two has an absolute value of 0.6820,  which is quite high. For this reason, there 

is the chance that our model could be affected by multicollinearity, but in any case 

not a severe one. 
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6. Empirical Results 

6.1 Six size book to market portfolios 

All of the portfolios have been examined for the three different periods. In order to 

define the relevance of each factor,  we focus on the significance of the factors, 

determined considering a 95% confidence interval. In order to establish if the 

factors are significant or not we look at the p-values provided in the following 

tables, which summarize our analysis. We started the analysis by focusing on the 

average returns of the portfolios sorted on size values and book to market values. 

The first portfolio under observation is the one with  small size values and low book 

to market ratios. We can observe from table 3 that the only insignificant factor is 

the investment factor for the period from 1963 to 1982, the same result we obtain 

when looking at the big size medium book to market portfolio. The second portfolio 

with small size and medium book to market values, shows the insignificance of the 

investment factor in the first and last period under observation. Also when 

considering the portfolios with small size and high book to market components the 

investment factor is insignificant in the first two periods. When observing the big 

size and low book to market portfolio, the investment factor results insignificant for 

the second and third periods. Regarding the profitability factor, we find 

insignificance mainly in the last period, when considering the small size medium 

book to market portfolio and the big size low book to market portfolio. 

Table 3 3x2 Size – B/M Portfolios 

3x2 Size- B/M portfolio 

Small Size- low B/M  

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

1.063 75.34 0.000 1.060 75.43 0.000 1.046 78.89 0.000 

SMB 1.032 54.94 0.000 0.985 54.34 0.000 0.991 43.40 0.000 

HML -0.451 -13.87 0.000 -0.269 -9.64 0.000 -0.350 -16.36 0.000 

RMW -0.100 -2.18 0.030 -0.180 -7.80 0.000 -0.312 -10.21 0.000 

CMA -0.007 -0.16 0.875** 0.141 -93.69 0.000 -0.179 -4.79 0.000 

Small Size- medium B/M  

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

0.963 92.02 0.000 0.985 84.51 0.000 0.968 85.02 0.000 

SMB 0.819 58.80 0.000 0.867 57.62 0.000 0.853 43.50 0.000 

HML 0.215 8.93 0.000 0.251 10.84 0.000 0.132 7.19 0.000 

RMW -0.075 -2.20 0.029 0.129 6.72 0.000 0.004 0.15 0.883** 

CMA -0.057 -1.74 0.083** 0.098 3.07 0.002 0.007 0.21 0.834** 
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Small Size- high B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

1.014 93.74 0.000 0.999 95.55 0.000 0.987 96.39 0.000 

SMB 0.860 59.80 0.000 0.882 65.45 0.000 0.915 51.95 0.000 

HML 0.553 22.20 0.000 0.553 26.64 0.000 0.523 31.01 0.000 

RMW 0.091 2.57 0.011 0.058 3.35 0.001 0.046 1.93 0.055** 

CMA 0.061 1.82 0.070** 0.045 1.57 0.117** 0.123 4.31 0.000 

Big  Size- low B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

0.985 77.26 0.000 0.996 91.97 0.000 0.989 122.38 0.000 

SMB -0.105 -6.17 0.000 -0.118 -8.43 0.000 -0.113 -8.13 0.000 

HML -0.198 -6.74 0.000 -0.329 -15.28 0.000 -0.252 -19.31 0.000 

RMW 0.207 4.97 0.000 0.204 11.44 0.000 0.065 3.47 0.001 

CMA -0.090 -2.27 0.024 0.016 0.54 0.590** -0.009 -0.42 0.677** 

Big  Size- medium B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

0.978 46.83 0.000 1.053 46.75 0.000 1.021 75.61 0.000 

SMB -0.123 -4.44 0.000 -0.063 -2.18 0.030 0.265 10.88 0.000 

HML 0.157 3.27 0.001 0.377 8.43 0.000 -0.085 -4.27 0.000 

RMW -0.183 -2.69 0.008 0.192 5.20 0.000 0.180 6.81 0.000 

CMA 0.112 1.73 0.086** 0.153 2.48 0.014 0.1889 5.01 0.000 

Big  Size- high B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

 Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

1.034 62.94 0.000 1.058 55.44 0.000 1.049 59.59 0.000 

SMB 0.067 3.05 0.003 -0.014 -0.59 0.557** -0.034 -1.10 0.271** 

HML 0.799 21.12 0.000 0.849 22.40 0.000 0.866 30.41 0.000 

RMW 0.150 0.28 0.780** -0.034 -1.08 0.280** -0.292 -7.20 0.000 

CMA -0.159 -3.11 0.002 -0.171 -3.28 0.001 -0304 -6.12 0.000 

** insignificant factors when considering a 95% confidence interval 

After having analyzed the regressions with the five Fama French factors, another 

factor has been added to the regression: the momentum factor. The factor was added 

to the analysis in order to see if the significance of some of the factors changed by 

adding this component. From table 4, we can observe that in most of the portfolios 

the momentum factor was found to be not even significant. Also in this case, the 

investment factor is insignificant in many cases, when considering the small size 

portfolios. The profitability factor is found insignificant for small size medium book 

to market portfolio and for small size high book to market portfolios, when 

considering the years from 2002 to 2020. Even when considering the three different 

big portfolios, the investment factor is not relevant in many occasions. 
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Table 4  3x2 Size – B/M Portfolios with momentum factor 

3x2 Size- B/M portfolio with MOM factor 

Small Size- low B/M  

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

1.063 75.30 0.000 1.062 77.40 0.000 1.033 76.28 0.000 

SMB 1.033 54.79 0.000 0.987 55.79 0.000 0.998 44.40 0.000 

HML -0.448 -13.75 0.000 -0.302 -10.51 0.000 -0.370 -16.92 0.000 

RMW -0.104 -2.24 0.026 -0.178 -7.89 0.000 -0.295 -9.71 0.000 

CMA -0.008 -0.18 0.858** -0.094 -2.37 0.018 -0.184 -5.02 0.000 

MOM 0.012 0.86 0.393** -0.046 -3.59 0.000 -0.038 -3.13 0.002 

Small Size- medium B/M  

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

0.962 96.76 0.000 0.986 84.37 0.000 0.969 81.36 0.000 

SMB 0.813 61.24 0.000 0.867 57.55 0.000 0.853 43.18 0.000 

HML 0.206 8.96 0.000 0.246 10.05 0.000 0.134 6.97 0.000 

RMW -0.061 -1.88 0.062 0.129 6.73 0.000 0.003 0.10 0.924** 

CMA -0.053 -1.70 0.090** 0.105 3.12 0.002 0.007 0.22 0.825** 

MOM -0.051 -4.98 0.000 -0.007 -0.67 0.504** 0.003 0.28 0.780** 

Small Size- high B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

1.014 94.01 0.000 0.999 96.00 0.000 0.987 95.87 0.000 

SMB 0.859 59.65 0.000 0.882 65.79 0.000 0.915 51.82 0.000 

HML 0.550 22.07 0.000 0.540 24.79 0.000 0.526 31.91 0.000 

RMW 0.095 2.70 0.008 0.058 3.42 0.001 0.046 1.93 0.055** 

CMA 0.063 1.87 0.063** 0.063 2.09 0.038** 0.124 4.30 0.000 

MOM -0.017 -1.55 0.124** -0.018 -1.81 0.071** 0.001 0.17 0.866** 

Big  Size- low B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

0.985 78.16 0.000 0.996 91.79 0.000 0.992 117.64 0.000 

SMB -0.108 -6.43 0.000 -0.118 -8.44 0.000 -0.114 -8.20 0.000 

HML -0.204 -7.00 0.000 -0.323 -14.22 0.000 -0.248 -18.25 0.000 

RMW 0.216 5.22 0.000 0.202 11.44 0.000 0.061 3.22 0.001 

CMA -0.088 -2.23 0.026 0.008 0.24 0.809** -0.008 -0.37 0.712** 

MOM -0.032 -2.51 0.013** 0.008 0.80 0.422** 0.008 1.11 0.268** 

Big  Size- medium B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

0.979 47.15 0.000 1.057 48.97 0.000 1.047 49.16 0.000 

SMB -0.119 -4.29 0.000 -0.059 -2.13 0.034 -0.139 -4.48 0.000 

HML -0.165 3.44 0.001 0.309 6.83 0.000 0.309 6.89 0.000 

RMW -0.195 -2.86 0.005 0.197 5.56 0.000 0.139 3.22 0.002 

CMA 0.109 1.69 0.093** 0.251 4.01 0.000 0.129 2.00 0.047 

MOM 0.042 1.99 0.048 -0.095 -4.72 0.000 0.003 0.20 0.845** 

Big  Size- high B/M 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

 Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-

Rf 

1.034 62.80 0.000 1.059 55.47 0.000 1.033 57.44 0.000 

SMB 0.066 3.01 0.003 -0.014 -0.55 0.580** -0.024 -0.82 0.414** 

HML 0.798 20.99 0.000 0.835 20.88 0.000 0.840 28.96 0.000 

RMW 0.016 0.29 0.770** -0.033 -1.05 0.295** -0.270 -6.68 0.000 

CMA -0.159 -3.10 0.002 -0.150 -2.72 0.007 -0.310 -6.39 0.000 

MOM -0.003 -0.18 0.858** -0.020 -1.14 0.257** -0.051 -3.19 0.002 

** insignificant factors when considering a 95% confidence interval 
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6.2 Size momentum portfolios 

The other six portfolios, under observation for our analysis, are formed by the 

intersection of two portfolios formed on size and three portfolios based on 

momentum values (prior returns). Firstly, we regress the average returns with the 

Fama French five factors and then we focus on which factors seem relevant and are 

significant and which not. From table 5, when taking into consideration the first 

period, from 1963 to 1982, the investment and profitability factors are basically 

always insignificant except when looking at the small size portfolio with low value 

momentum. In the second period, the investment factor is insignificant when 

dealing with small size, big size and medium momentum value portfolios. Also the 

profitability factor is insignificant in most of the portfolios in the second timeframe. 

In the period from 2002 to 2020, we can observe that the investment factor is not 

relevant with small size, low momentum portfolios and with big size, low and 

medium momentum value. As we previously examined with the other six portfolios 

sorted on size and book to market, also in this case, the majority of insignificant 

factors is composed by investment and profitability factors. 

 

Table 5 3x2 Size – momentum Portfolios  

3x2 Size- momentum portfolio 

Small Size- low MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 1.006 29.83 0.000 1.020 20.16 0.000 1.301 23.89 0.000 

SMB 1.021 22.72 0.000 0.870 13.45 0.000 0.900 9.59 0.000 

HML 0.226 2.84 0.005 0.577 5.82 0.000 0.264 2.99 0.003 

RMW -0.262 -2.33 0.021 -0.147 -1.78 0.076** -0.408 -3.25 0.001 

CMA -0.250 -2.32 0.021 -0.834 -6.12 0.018 -0.079 0.52 0.605** 

Small Size- medium MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 0.939 70.49 0.000 0.949 50.75 0.000 0.969 60.72 0.000 

SMB 0.781 44.02 0.000 0.752 31.20 0.000 0.831 30.22 0.000 

HML 0.185 6.02 0.000 0.315 8.48 0.000 0.239 9.25 0.000 

RMW -0.016 -0.36 0.722** 0.277 9.03 0.000 0.059 1.61 0.109** 

CMA -0.602 1.45 0.148** -0.039 -0.77 0.441** -0.140 -3.12 0.002 

Small Size- high MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 1.049 36.23 0.000 1.059 40.63 0.000 0.983 36.35 0.000 

SMB 0.845 21.94 0.000 0.952 28.35 0.000 0.977 20.96 0.000 

HML -0.051 -0.76 0.449 -0.130 -2.52 0.012 -0.092 -2.11 0.036 

RMW -0.005 -0.05 0.960** -0.031 -0.74 0.462 0.017 0.27 0.787** 

CMA 0.044 0.49 0.623** 0.172 2.42 0.016 -0.162 -2.12 0.035 

 

 

1022106GRA 19703



 24 

Big  Size- low MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 1.088 23.81 0.000 0.985 17.69 0.000 1.266 23.33 0.000 

SMB 0.050 0.82 0.411** -0.033 -0.46 0.645** -0.134 -1.43 0.155** 

HML -0.031 -0.30 0.767** 0.484 4.38 0.000 0.475 5.42 0.000 

RMW -0.228 -1.53 0.127** 0.078 0.85 0.397** -0.302 -2.41 0.017 

CMA 0.059 0.41 0682** -0.701 -4.61 0.000 -0.165 -1.08 0.281** 

Big  Size- medium MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 0.984 59.08 0.000 0.989 46.29 0.000 0.973 65.34 0.000 

SMB -0.087 -3.91 0.000 -0.130 -4.72 0.000 -0.075 -2.94 0.004 

HML 0.031 0.81 0.420 0.154 3.64 0.000 0.102 4.23 0.000 

RMW 0.030 0.56 0.576** 0.244 6.94 0.000 0.123 3.58 0.000 

CMA 0.052 1.00 0.320** 0.066 1.12 0.263** 0.024 0.57 0.571** 

Big  Size- high MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

 Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 1.021 27.97 0.000 1.039 35.84 0.000 0.937 29.66 0.000 

SMB 0.026 0.53 0.594** -0.035 -0.94 0.350** 0.148 2.73 0.007 

HML -0.123 -1.47 0.144** -0.239 -4.15 0.000 -0.182 -3.56 0.000 

RMW 0.070 0.59 0.556** 0.058 1.22 0.224** 0.170 2.34 0.020 

CMA -0.071 -0.63 0.532** -0.351 4.43 0.000 -0.185 -2.08 0.039 

** insignificant factors when considering a 95% confidence interval 

As we did before, also in this case, in order to observe if the significance of the 

factors change by adding a new factor that may be relevant to explain average 

returns, we include the momentum factor. When examining the small size low 

momentum portfolios, we can see that for the second period the profitability and 

the momentum factors are insignificant. Regarding the last term, the investment 

factor is found insignificant. When considering the portfolios with small size and 

medium momentum values, the investment factor is insignificant for both the first 

and second period. The value factor is insignificant when observing the first two 

periods for the big size medium momentum value portfolios and for all of the 

periods when observing the big size high momentum portfolios. 

 

Table 6 3x2 Size – momentum Portfolios with momentum factor 

3x2 Size- momentum portfolio with MOM factor 

Small Size- low MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 0.993 64.78 0.000 1.027 20.27 0.000 1.082 54.19 0.000 

SMB 0.983 48.04 0.000 0.896 13.43 0.000 1.022 30.86 0.000 

HML 0.135 3.82 0.000 0.589 5.94 0.000 -0.080 -2.49 0.014 

RMW -0.120 -2.38 0.018 -0.131 -1.58 0.115** -0.104 -2.32 0.022 

CMA -0.206 -4.31 0.000 -0.821 -6.02 0.000 -0.009 -0.16 0.869** 

MOM -0.474 -30.13 0.000 0.070 1.54 0.126** -0.678 -38.37 0.000 
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Small Size- medium MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 0.939 78.14 0.000 0.954 57.57 0.000 0.944 60.89 0.000 

SMB 0.771 48.07 0.000 0.757 35.45 0.000 0.845 32.89 0.000 

HML 0.168 6.07 0.000 0.225 6.49 0.000 0.199 7.95 0.000 

RMW 0.009 0.22 0.826** 0.284 10.42 0.000 0.095 2.72 0.007 

CMA 0.673 1.80 0.074** 0.089 1.86 0.064** -0.151 -3.60 0.000 

MOM -0.089 -7.24 0.000 -0.125 -8.09 0.000 -0.079 -5.76 0.000 

Small Size- high MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 1.052 74.88 0.000 1.046 59.90 0.000 1.081 71.74 0.000 

SMB 0.887 47.27 0.000 0.940 41.78 0.000 0.922 36.88 0.000 

HML 0.020 0.62 0.535** 0.068 1.86 0.064** 0.062 2.55 0.011 

RMW -0.110 -2.39 0.018 -0.045 -1.58 0.116** -0.120 -3.54 0.000 

CMA 0.014 0.31 0.753** -0.113 -2.23 0.027 -0.122 -3.00 0.003 

MOM 0..389 26.94 0.000** 0.277 17.02 0.000 0.304 22.80 0.000 

Big  Size- low MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 1.083 58.05 0.000 1.017 45.01 0.000 1.051 47.42 0.000 

SMB -0.018 -0.72 0.472** -0.003 -0.09 0.930** -0.014 -0.39 0.697** 

HML -0.148 -3.42 0.001 -0.038 -0.80 0.424** 0.139 3.89 0.000 

RMW -0.055 -0.90 0.371 0.114 3.07 0.002 -0.004 -0.08 0.935** 

CMA 0.109 1.87 0.062** 0.047 0.73 0.468** -0.252 -4.21 0.000 

MOM -0.640 -33.39 0.000 -0.728 -34.56 0.000 -0.664 -33.83 0.000 

Big  Size- medium MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 0.983 64.52 0.000 0.995 52.23 0.000 0.950 65.56 0.000 

SMB -0.098 -4.80 0.000 -0.124 -5.05 0.000 -0.062 -2.59 0.010 

HML 0.120 0.34 0.734** 0.054 1.37 0.174** 0.065 2.78 0.006 

RMW 0.059 1.18 0.241** 0.251 8.00 0.000 0.156 4.79 0.000 

CMA 0.060 1.26 0.208** 0.209 3.80 0.000 0.014 0.37 0.715** 

MOM -0.104 -6.66 0.000 -0.140 -7.87 0.000 -0.073 -5.69 0.000 

Big  Size- high MOM 

 First period (1963-1982) Second period (1982-2002) Third period (2002-2020) 

 Coef. t-value P-value Coef. t-value P-value Coef. t-value P-value 

Mkt-Rf 1.024 60.79 0.000 1.023 66.81 0.000 1.051 58.98 0.000 

SMB 0.079 3.50 0.001 -0.050 -2.52 0.012 0.085 2.87 0.005 

HML -0.033 -0.84 0.400** 0.014 0.42 0.674** -0.003 -0.10 0.922** 

RMW -0.064 -1.17 0.245** 0.041 1.61 0.109** 0.011 0.29 0.775** 

CMA -0.110 -2.10 0.037 -0.011 -0.26 0.795** -0.139 -2.88 0.004 

MOM 0.497 28.70 0.000 0.353 24.68 0.000 0.354 22.41 0.000 

** insignificant factors when considering a 95% confidence interval 
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7. Conclusion 

This thesis analyzed the significance of the factors of the Fama French five factor 

model, in the most recent periods. To conduct our study we chose different value-

weighted portfolios and we divided the dataset into three different subsamples 

according to the period. As stated at the beginning of the paper, what was initially 

expected from the analysis was the non-significance of the value factor. Contrary 

to the initial expectations, from the results of our regressions (see Appendix), we 

can easily observe that the value component in almost all of the scenarios is 

significant and relevant in order to explain the expected average return.  

Contrary to our predictions, our findings indicate that the two new factors added in 

the Fama French Five factor model are considered to be insignificant when taking 

into consideration a 95% confidence interval. Specifically, the investment (CMA) 

and the profitability factors (RMW). However, in order to examine if the results of 

the analysis were accurate, we also decided to add the momentum factor to 

investigate if different results were obtained. What we found is that even when 

adding the momentum factor, the profitability and the investment factors keep to be 

insignificant. For this reason, it is evident that the validity of the profitability and 

investment factors may be questioned in most of the cases, leaving room to further 

research regarding the statistical significance of these risk factors.  

Despite this, we should also take into consideration the variability of the results that 

could be obtained, because of the different possible combinations of portfolios 

chosen for the study. Another suggestion for further analysis could be the study of 

other relevant new factors that could improve the existing asset pricing models. 
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9. Appendix 

 

Six Size- Book to market portfolios 

 

Small size low book to market first period (1963/07 – 1982/07) 

 

 

 

Small size low book to market second period (1982/08 – 2002/08) 
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Small size low book to market third period (2002/09 – 2020/05) 

 
Small size, medium book to market first period (1963/07 – 1982/07) 

 

Small size, medium book to market second period (1982/08 – 2002/08) 
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Small size, medium book to market third period (2002/09 – 2020/05) 

 

Small size, high book to market first period (1963/07 – 1982/07) 

 

 

Small size, high book to market second period (1982/08 – 2002/08) 
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Small size, high book to market third period (2002/09 – 2020/05) 

 

Big size, low book to market first period (1963/07 – 1982/07) 

 

Big size, low book to market second period (1982/08 – 2002/08) 
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Big size , low book to market third period (2002/09 – 2020/05) 

 

Big size, neutral book to market first period (1963/07 – 1982/07) 

 

 

Big size, neutral book to market second period (1982/08 – 2002/08) 
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Big size , neutral book to market third period (2002/09 – 2020/05) 

 

Big size, high book to market first period (1963/07 – 1982/07) 

 
 

Big size, high book to market second period (1982/08 – 2002/08) 
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Big size , high book to market third period (2002/09 – 2020/05) 

 

 

 

 

 

 

Six Size- Book to market portfolios with the inclusion of the Momentum factor 

 

Small size, low book to market first period (1963/07 – 1982/07) 
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Small size, low book to market second period (1982/08 – 2002/08) 

 

 
 

 

 

 

 

Small size, low book to market third period (2002/09 – 2020/05) 
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Small size, medium book to market first period (1963/07 – 1982/07) 

 

 
 

 

 

 

 

 

 

Small size, medium book to market second period (1982/08 – 2002/08) 
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Small size, medium book to market third period (2002/09 – 2020/05) 

 

 
 

 

 

 

 

Small size, high book to market first period (1963/07 – 1982/07) 
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Small size, high book to market second period (1982/08 – 2002/08) 

 

 

 
 

 

 

 

 

Small size, high book to market third period (2002/09 – 2020/05) 
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Big size, low book to market first period (1963/07 – 1982/07) 

 

 

 
 

 

Big size, low book to market second period (1982/08 – 2002/08) 
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Big size, low book to market third period (2002/09 – 2020/05) 

 

 
 

 

 

Big size, medium book to market first period (1963/07 – 1982/07) 
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Big size, medium book to market second period (1982/08 – 2002/08) 

 

 
 

 

Big size, medium book to market third period (2002/09 – 2020/05) 
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Big size, high book to market first period (1963/07 – 1982/07) 

 

 
 

 

 

 

Big size, high book to market second period (1982/08 – 2002/08) 
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Big size, high book to market third period (2002/09 – 2020/05) 
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Six Size - Momentum portfolios 
 

Small size, low momentum first period (1963/07 – 1982/07) 

 
 

Small size, low momentum second period (1982/08 – 2002/08) 

 
Small size, low momentum third period (2002/09 – 2020/05) 
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Small size, neutral momentum first period (1963/07 – 1982/07) 

 
 

Small size, neutral momentum second period (1982/08 – 2002/08) 

 
 

 

Small size, neutral momentum third period (2002/09 – 2020/05) 
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Small size, high momentum first period (1963/07 – 1982/07) 

 
 

 

Small size, high momentum second period (1982/08 – 2002/08) 

 
 

 

Small size, high momentum third period (2002/09 – 2020/05) 
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Big size, low momentum first period (1963/07 – 1982/07) 

 
 

 

Big size, low momentum second period (1982/08 – 2002/08) 

 
 

 

 

Big size, low momentum third period (2002/09 – 2020/05) 
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Big size, neutral momentum first period (1963/07 – 1982/07) 

 
 

 

Big size, neutral momentum second period (1982/08 – 2002/08) 

 
 

 

Big size, neutral momentum third period (2002/09 – 2020/05) 
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Big size, high momentum first period (1963/07 – 1982/07) 

 
 

 

 

Big size, high momentum second period (1982/08 – 2002/08) 

 
 

 

Big size, high momentum third period (2002/09 – 2020/05) 
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Six Size - Momentum portfolios with the inclusion of the Momentum factor: 

 

Small size, low momentum first period (1963/07 – 1982/07) 

 
 

Small size, low momentum second period (1982/08 – 2002/08) 

 
Small size, low momentum third period (2002/09 – 2020/05) 
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Small size, neutral momentum first period (1963/07 – 1982/07) 

 
 

Small size, neutral momentum second period (1982/08 – 2002/08) 

 
 

 

Small size, neutral momentum third period (2002/09 – 2020/05) 
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Small size, high momentum first period (1963/07 – 1982/07) 

 
 

 

Small size, high momentum second period (1982/08 – 2002/08) 

 
 

 

Small size, high momentum third period (2002/09 – 2020/05) 

 

1022106GRA 19703



 55 

Big size, low momentum first period (1963/07 – 1982/07) 

 
 

 

Big size, low momentum second period (1982/08 – 2002/08) 

 
 

Big size, low momentum third period (2002/09 – 2020/05) 

 

1022106GRA 19703



 56 

Big size, neutral momentum first period (1963/07 – 1982/07) 

 
 

 

Big size, neutral momentum second period (1982/08 – 2002/08) 

 
 

Big size, neutral momentum third period (2002/09 – 2020/05) 
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Big size, high momentum first period (1963/07 – 1982/07) 

 

 
 

Big size, high momentum second period (1982/08 – 2002/08) 

 

 
Big size, high momentum third period (2002/09 – 2020/05) 
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