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ABSTRACT 
OF THE THESIS OF 

 
 
 

Tala Mohammad Farhat  for  Master of Arts 
                  Major: Economics 
 
 
 
 
Title: Testing the validity of CAPM using the NYSE: NASDAQ-100 
 
 
There have been countless empirical studies conducted to test the validity of the Capital 
Asset Pricing Model（CAPM) since its naissance. However, few have considered the 
New York Stock Exchange Market. The purpose of this paper is to test the CAPM to 
see if it holds true in the New York Stock Exchange (NYSE) using the index 
NASDAQ-100. I use daily stock returns for the three stocks, Amazon Inc. (AMZN), 
Apple Inc. (AAPL) and Tesla Inc. (TSLA) that are listed under the Nasdaq-100 index 
(NYSE:Nasdaq-100) during the period 1 January 2015 to 1 January 2020. The same 
stocks were tested using the Fama-French model and the Arbitrage Pricing Theory 
(APT) model. The outcomes of the utilized tests showed that the Fama-French model is 
the best for explaining the excess stock returns for 2 out of these 3 stocks and the 
CAPM model was able to interpret the excess stock returns for one of these 3 stocks. 
Furthermore, it was concluded that the APT model had zero effect on the excess stock 
returns of all three stocks. According to the findings of the empirical test, we conclude 
that the Capital Asset Pricing Model does not give a firm valid description of the New 
York Stock Exchange using Nasdaq-100 during 2015.1.1 to 2020.1.1. 
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CHAPTER I 

INTRODUCTION 
 

In the Introduction part, I give a short introduction about the CAPM and its 

important position in the financial world, and also a short introduction about the United 

States economy. 

 

A. Background 

 
1. Short introduction of CAPM 

The CAPM is an asset pricing model which uses beta as its only measure of risk; 

therefore, it is usually referred to as a single index model. The model is built on modern 

portfolio theory developed and formalized by Markowitz in 1952. The standard version 

of the CAPM, as developed by Sharpe (1964) and Lintner (1965), relates the expected 

rate of return of an individual security to its beta risk. One property of the CAPM is that 

investors are compensated with a higher expected return only for bearing beta risk. 

Thus, the CAPM suggests that higher-beta securities are expected to give higher 

expected returns than lower-beta securities because they are riskier (Elton and Gruber, 

1995). 

 

2. Short introduction of the US economy 

The U.S. experienced one of the biggest recessions in the world in 2008 as a 

consequence of the 2006 mortgage crisis and the 2007 banking crisis. The annual GDP 

numbers hid the damage shown in the quarterly numbers. The economy contracted 

8.4% in the fourth quarter. Furthermore, the true destruction wasn't known in 2008. The 
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Bureau of Economic Analysis (BEA) revised the level of contraction throughout 2008. 

Initially, it seemed the economy only contracted 3.8%. Revisions in subsequent years 

revealed the extent of the suffering. 

 

As of 2019, the U.S. economy expanded at a better-than-expected clip of 2.1% 

during the final three months, bringing real gross domestic product growth through the 

entirety of 2019 to a respectable 2.3%. However, it contracted 3.5% in 2020, the first 

drop since the 2008 financial crisis and the largest in 74 years. An economic recovery 

began in the third quarter of 2020, but growth in the third and fourth quarters was 

inadequate to make up for the large downturn in the second quarter when containment 

measures were taken again in response to COVID-19, which contributed further for 

slowing down the economy recovery. The economy grew 1% in the last quarter. But 

escalating COVID cases have threatened any recovery, and the economy continues to 

struggle into the first quarter of 2021. Consumer spending dropped heavily in 

November and December because many areas compelled containment measures. 

Services suffered the most. Layoffs in lodging, restaurants, and bars followed in 

January. Sustainable drops in consumer spending have delayed and even reversed the 

recovery because consumers contribute nearly 70% to GDP. 

 

3. Background about the New York Stock Exchange  

The New York Stock Exchange (NYSE) is the largest securities exchange in the 

world, presenting 82% of the S&P 500, as well as 70 of the biggest corporations in the 

world. It is a publicly-traded company that provides a platform for buying and selling 

over nine million corporate stocks and securities a day. This Exchange houses some of 
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the nation's largest publicly-traded corporations, including Amazon, Apple, McDonald's 

and Walmart. These large corporations make up what are known as blue chip stocks; 

companies that have achieved a level of success and stability reflected in the slow, but 

fairly reliable rise in stock value. Blue chip stocks are viewed as conservative 

investments on the NYSE. The majority of stock trading at the NYSE is done face-to-

face on the Exchange's New York City trading floor. 

 

The New York Stock Exchange’s three most broadly followed indices by both 

the media and investors are S&P500, Dow Jones I.A and Nasdaq Composite. The S&P 

500 Index or the Standard & Poor's 500 Index is a market-capitalization-weighted index 

with 500 of the top companies in the U.S. Stocks. This index represents approximately 

80% of the total value of the U.S. stock market and in general gives a good indication of 

movement in the U.S. market as a whole. The second index is Dow Jones I.A. It is one 

of the oldest, most well-known, and most frequently used indexes in the world. It 

includes the stocks of 30 of the largest and most influential companies in the U.S. The 

DJIA is a price-weighted index. The DJIA represents about a quarter of the value of the 

entire U.S. stock market, but a percent change in the Dow should not be interpreted as a 

definite indication that the entire market has dropped by the same percent. This is 

because of the Dow's price-weighted function. And the thirds index that I will be using 

is the Nasdaq Composite Index. The Nasdaq Composite Index is the market 

capitalization-weighted index of over 2,500 common equities listed on the Nasdaq stock 

exchange. The Index's composition is nearly 50% technology, with consumer services, 

health care and financials the next most outstanding industries. It is indeed one of the 
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most widely-watched indexes in the world and is often seen as a stand-in for the 

technology sector, due to its heavy weighting in technology. 
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B. Purpose of study  

The specific objective of this paper is to examine whether the CAPM holds true 

in the U.S. stock market using Nasdaq-100 index in specific, i.e. Whether the variations 

in the return on a stock is only a function of the risk premium factor i.e. excess return of 

the market portfolio, as oppose to multi-factor pricing models such as the Fama French 

Three factor model (1993) and the Arbitrage Pricing Theory (1976) which will also be 

tested in this study to compare the respective results.  

 

  



 

 2 

CHAPTER II 

LITERATURE REVIEW 
 

The CAPM is built on the modern portfolio theory which was initially developed 

by Markowitz (1952) and Tobin (1958). As developed by Sharpe (1964) and Lintner 

(1965), the CAPM imitates the equilibrium expected return on an asset as a positive 

linear function of its beta risk. Because systematic risk cannot be diversified away, it is 

the only relevant risk measure in the CAPM world. This risk associated with any 

security is compensated with a proportional return. Beta measures the volatility of a 

share or a share portfolio and thus estimates how the returns on the share or portfolio 

will move relative to the movements in the market portfolio (Moyer et al., 2001; Jones, 

1998). 

By definition, the market portfolio has a beta of one. The beta of a portfolio is 

the weighted average of the betas of all securities contained in the portfolio. Therefore, 

portfolios with greater systematic have betas greater than one. Thus, by adding 

securities with betas that are higher to a portfolio, the systematic risk increases and 

hence the shares, or share portfolios with high betas should demonstrate high returns 

(Elton and Gruber, 1995).  

 

A. 20th century evidence on CAPM 

 
1.  Evidence in support of the CAPM 

Black et al. (1972) test the validity of the CAPM for the period 1922-1966 using all the 

stocks listed on the NYSE. Based on monthly return data and an equally-weighted 

portfolio of all stocks traded on the NYSE as their proxy for the market portfolio, they 
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find evidence in support of a significant positive linear relation between beta and 

expected return. Fama and Macbeth (1973) provide confirming evidence based on a 

two-pass regression approach. The two-pass regression approach (FM approach) has 

become a dominant methodology in empirical tests of the CAPM. Further supporting 

evidence is provided by Blume and Friend (1973), who confirm linearity of the beta 

risk-return relation on the NYSE over three different periods of the WWII.  

In later tests of the CAPM, Dowen (1988) concludes that security prices are 

determined by beta because all unsystematic risk would be eliminated by 

diversification. Although he agrees that there is no acceptably large portfolio that could 

terminate non-systematic risk, his results still support the CAPM, and further propose 

that portfolio managers may use beta as a tool, but not the only tool. Furthermore, he 

approves the linear relation between beta risk and return.  

In 1995, Kothari et al. modernized the risk-return relation using a longer 

measurement interval of returns and substitute market data (the S&P industry 

portfolios). They show evidence that average returns in fact resemble substantial 

compensation for beta risk, provided that betas are measured at an annual interval.  

 

2. Evidence against the CAPM 

In the 1990s, a number of researches that questioned the applicability of the 

CAPM aroused. In 1993, Cheung et al. ran a test on CAPM in the Asian markets, 

particularly the Korean and the Taiwan market (Taiwan Stock Exchange). The results 

showed that the CAPM beta predictions on average stock returns are weak and exhibits 

no linear relationship between risk and return which made them conclude that the 

CAPM fail to hold in both markets.  
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Another study that contradicts the supporting arguments was done by 

Michailidis et al. (2006). The test was done on the Athens Stock Exchange using 

weekly returns of 100 listed companies. Test evidence showed no support of the 

prediction that higher risk should yield a higher return. Furthermore, because the 

intercept had a value of about zero, this also proved that the zero beta CAPM is invalid.  

According to Shiller (2013), we cannot dismiss the theory; instead the test 

findings should be viewed with caution, as the researcher's study might not even be a 

true test of the CAPM. This leads to a discussion of empirical problems that make the 

CAPM challenging, if not impossible, to evaluate. 

 

B. 21st century evidence on CAPM 

Despite the criticism of the model in the 1990s, it is still considered as the base 

of modern-day pricing theory for financial markets and has wide empirical applications 

in corporate finance and investment management. Some empirical studies find proof 

that contradicts the CAPM, whereas others tend to support the model’s principals.  

 

1. Evidence in support of the CAPM 

According to Laubscher (2002), the CAPM is effective in explaining the risk-

reward relationship on the Johannesburg Stock Exchange (JSE). However, he proceeds 

to advice investors against using the model to measure investment performance as other 

variables could be more useful in explaining share returns.  

Another study was done on the Bangladesh Stock Exchange for the period from 

January 2005 to December 2009 by Hasan et al. (2013). The all share price index (DSI) 

is used as the proxy for the market portfolio and the Bangladesh 3-month government 
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treasury bill as the risk-free asset. The coefficients of squared beta and unique risk show 

that the expected return-beta relationship in portfolios is linear, and firm specific risk 

has no effect on the portfolios' expected return. The portfolios' intercept terms are not 

drastically different from zero. These results support the validity of CAPM. 

The CAPM holds on the Istanbul Stock Exchange, as per Koseoglu and 

Mercangoz (2013). They show that the beta risk-return relationship is linear. They 

further discover that the measured models' alpha constants are equal to the risk-free rate. 

 

2. Evidence in against the CAPM 

Mateev (2004) examines the CAPM's validity on the Bulgarian Stock Exchange 

(BSE). The study shows that beta, size, and the B/M value were all priced on the BSE 

using the Fama and Macbeth cross sectional method. As a result, in addition to beta, 

other variables that played a significant role in explaining Bulgarian stocks were 

identified. The additional variables are assumed to be proxies for certain firm-specific 

properties that beta doesn't completely absorb, as well as proxies for certain risks (other 

than systemic risk) and costs. The findings observed on the BSE suggest that the 

conventional CAPM does not accurately and sufficiently reflect price behavior in the 

Bulgarian stock market.  

The CAPM was brutally criticized by Fama and French (2004). The two avid 

critics of the CAPM make strong remarks about the validity of the model's application 

and claim that many anomalies have been confirmed in the majority of developed 

markets. They further argue that the observed relationship between beta risk and return 

is enforced even in studies that validate the model. 
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Data from Romania, Hungary, Bulgaria, Serbia, Poland, Turkey, the Czech 

Republic, and Bosnia and Herzegovina was used by Dzaja and Aljinovic (2013) to test 

the CAPM. They used monthly returns from January 2006 to December 2010 in their 

study. According to the regression analysis, higher yields do not imply higher beta. 

They also evaluate the efficient frontier for each market using the Markowitz portfolio 

theory, and discover that stock market indexes do not lie on the efficient frontier, and 

thus cannot be used as a good proxy for the market portfolio, as is popularly thought. 

The authors conclude that the CAPM beta is not a reliable risk indicator on its own. 

Some recent studies have proved that skewness and kurtosis are relevant in 

predicting stock returns. Conrad et al. (2013), for example, found that the skewness and 

kurtosis of individual securities are significantly related to future returns. 

 

C. Empirical issues in testing the CAPM 

The empirical shortcomings of the CAPM, according to Jaganathan and Wang 

(1993), are often due to simple choices and assumptions researchers make the model 

easier and more convenient for the empirical study. These include choices related to the 

proxy market portfolio, the testing interval, and the beta estimation process. 

Contradictory evidence on CAPM has also been a consequence of differences, not only 

in sampling part, but also decision criteria. Some claim that every CAPM test involves 

both the efficient markets hypothesis and the CAPM equilibrium pricing relation. 

 

1. Problems with market portfolio  

The CAPM measures a security's systematic risk in comparison to a wide "market 

portfolio," which should include not only tradable financial assets such as stocks and 
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bonds, but also non-tradable assets like fixed property, consumer durables, and human 

capital (Fama and French, 2004). The market risk premium is calculated by subtracting 

the risk-free rate from the expected return on the market portfolio. This market 

portfolio, which is unobservable in nature, should contain both tradable and non-

tradable properties. Since the market portfolio yields the highest return for a given level 

of risk in each investment opportunity package, and thus it is not possible to further 

diversify away risk, all investors will select the optimal market portfolio, which is the 

market portfolio.  

The effects of an inaccurately specified proxy for the market portfolio is 

explained by Roll (1977). These effects are: (i) the beta computed for alternative 

portfolios would be incorrect because the market portfolio is inappropriate, (ii) the 

Security Market Line (SML) obtained would be incorrect because it goes from the risk-

free rate through the falsely stated market portfolio. Furthermore, when the performance 

of the portfolio managers is compared to the “benchmark” portfolios, the factors above 

will tend to overvalue the performance of portfolio managers as the true market 

portfolio such that slope of the SML will be underestimated.  

Fama and French (2004) argue that if the market proxy problem disapproves the 

tests of the model, it also disapproves most applications which usually borrow the 

market proxies used in empirical tests. And so, to overcome this issue, researchers like 

Hou (2003) used a hypothetical market portfolio which has the GDP as its dividend, 

while others decided to use a broader set of assets to represent their market portfolio.  

In regards to the critique above, a number of scholars claim that even though the 

equally weighted stock market index does not genuinely reflect the market portfolio, it 

should be significantly correlated with the true market portfolio (Shanken, 1987; Kandel 



 

 8 

and Stambaug, 1987). Nevertheless, even those who have tried to use wider set of assets 

like bonds and properties, amongst others, to build a market proxy, still find insufficient 

evidence to support CAPM. 

 

2. Sample period and estimation interval  

The sample period used when testing the model has an impact on the outcome, so 

researchers must be aware of it when interpreting results, specifically if it is short. 

Choudhary and Choudhary (2010) and Diwan (2010) provide evidence of this.  

Both studies examine the validity of CAPM on the Bombay Stock Exchange in 

India, however their conclusions differ. The study uses a time frame of 53 weeks to 

regress the weekly returns of the listed stocks on the weekly returns of the SENSEX30 

index. Diwan (2010) uses weekly stock returns for the period from November 2004 to 

October 2009. When the tests for non-linearity are conducted, the results show that the 

CAPM sufficiently explains excess returns. Therefore, the study verifies the linear 

structure of the CAPM equation; consequently, the work concludes that the CAPM 

holds on the BSE.  

Choudhary and Choudhary (2010), on the other hand, conducted a study based 

on 278 companies listed on the exchange from January 1996 to December 2009. 

Despite proof that the CAPM does explain excess returns and supports the linear form 

of the CAPM equation, the results show that the CAPM does not hold on the BSE. They 

agree with the theory’s prediction that intercept should equal zero and the slope should 

equal the excess returns on the market portfolio.  

According to Reilly and Brown (2011), beta is an unpredictable short term 

measurement. Therefore, some short-term studies provide that the beta-return 
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relationship is negative. This argument suggests that: (i) Investors that bears more risk 

in some short-term periods are insignificantly compensated; (ii) In the long term, 

investors don’t receive enough compensation for bearing more risk and are rewarded for 

holding securities with minimal risk; and (iii) Some systematic risk is being valued by 

the market in all periods. 

Consequently, the period used in the testing of the CAPM should be long 

enough to avoid all short-term unpredictable changes, for beta coefficients to take long-

term values or for beta coefficients to modify to their long-term values. 

 

3. Problems with estimation of Beta 

The most significant term is an asset's beta, which captures the component of 

investment risk that cannot be terminated by diversification. Historical betas are used to 

predict future betas in several experiments, so some would wonder if they are good 

estimates to use in an expectations model. This is because it is possible to argue that 

history does not repeat itself in the same manner.  

It has been discovered that beta is typically volatile for individual stocks but 

stable for portfolios of stocks over a long period (Grinblatt and Titman, 2002). Miller 

and Scholed (1972) emphasized on the statistical issues experienced when using 

individual securities in testing the validity of the CAPM, while Fama and French (2004) 

claim that beta estimates for individual assets are inaccurate and thus generate a 

measurement-error problem when used to interpret average returns. Therefore, the use 

of portfolios rather than individual securities has been confirmed to yield better 

outcomes on the stability of beta and enhance the accuracy of the CAPM beta. The 

portfolios are organized by the order of their betas, with the first portfolio consisting of 
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the assets with the lowest betas and the last consisting of those with the highest betas. 

Lau et al (1974) discovered that such arrangement minimized the standard errors on 

both the slope of the regression and the intercept.  

The debate between Fama and French (1996) and Kothati et al. (1995) adds a 

unique dimension to the beta estimation argument. Although Kothati et al. (1995) argue 

that annual returns generate better beta estimates, Fama and French (1996) claim that 

there is no reason to assume that annual returns are superior to monthly returns. 

Nevertheless, monthly returns have become standard in studies.  
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CHAPTER III 

DATA AND METHODOLOGY 
 
A. Data 

The first step in the estimation process for testing the validity of the CAPM is 

collecting the data for the dependent variable as well as the independent variables that 

will be used in the cross-sectional regression. In this paper, I collected the data of daily 

return for 3 companies listed on Nasdaq-100. The companies are Tesla Inc. (NASDAQ: 

TSLA), Amazon Inc. (NASDAQ:AMZN), and Apple Inc. (NASDAQ: AAPL) and the 

data will be covering the period from January 1st, 2015 to January 1st, 2020. Thus, I 

utilize a total of 1,825 against daily return observations for each of the companies in the 

sample. The data is collected from Yahoo Finance for the daily data for the respective 

companies used, and from the World Bank website and the Fred database for the APT 

independent variables, as well as Kenneth R. French Data for the Fama French model 

regression. This approach assumes that the Nasdaq-100 index is a significant proxy for 

the Market Portfolio since it’s the stock market index that is covering the respective 

companies used.  

The reason I’m using the NASDAQ-100, also known as US Tech 100, is 

because it is one of the largest indices in the NYSE. Along with the Dow Jones 

Industrial Average and S&P 500 Index, it is one of the three most-followed stock 

market indices in the United States. The Nasdaq-100 is one of the world’s superior 

large-cap growth indexes. It includes 100 of the largest domestic and international non-

financial companies listed on the Nasdaq Stock Market based on market capitalization. 

The companies used are Tesla Inc., Amazon Inc. and Apple Inc. where all three are 
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listed under Nasdaq-100. As of 2020, the mentioned companies were among the 10 

most popular stocks on Nasdaq.com in 2020 and among the 20 best-performing stocks 

of 2020 under Nasdaq-100.  

 

B. Specification of variables  

For the CAPM regression, we use daily returns on the stocks as the dependent 

variable is the cross-sectional regression model. I collected the daily returns for each 

company, the Nasdaq-100 daily return and the US 3-month treasury bill from Yahoo 

Finance. The use of daily returns is significantly better than yearly data because yearly 

data would mean that only a few data pointes would be used (since data is only 

available for 5 years), and this would result in poor estimation results from the 

regression. The first set of regressions in this study estimates stock betas using cross 

section data on stocks and the market index. According to this model, stock returns are 

formulated to depend linearly on market returns. If CAPM holds, Beta is the only 

determinant of returns.  

As for the Fama-French model, I obtained the set of data of the associated 

independent variables, SMB (Small minus Big), HML (High minus Low) from Kenneth 

R. French data library. We don’t test for another anomalies such as P/E ratios and the 

book-to-market value effects due to data challenges. Lastly, for the Arbitrage Pricing 

Theory, the independent factors that I will be utilizing are the term structure known as 

the unexpected changes in the interest rate and the inflation rate. The US 10-year 

treasury bill and the US 3-month treasury bill are retrieved from Yahoo finance, and the 

daily 5-year breakeven inflation rate used to construct the inflation factor was obtained 

from the Fred Economic Data website.    
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C. Methodolgy   

First, using the “Adj Close” price from the historical data extracted, I get the 

companies’ stock price and then I will generate a new series, which is the stock i return 

calculated as the change in price of the stock: 

𝑅𝑒𝑡𝑢𝑟𝑛  =
𝑃  , − 𝑃  ,

𝑃  ,
 

These series are denoted as “r_amazon”, “r_apple” and “r_tesla” in the Eviews files 

presented. 

After getting the data for the risk-free rate, which is the 3 months US treasury 

bill, I proceed by computing each stock’s excess return denoted as “er_amazon”, 

“er_apple” and “er_tesla” as the following:  

𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛   =  𝑅𝑒𝑡𝑢𝑟𝑛  − 𝑈𝑆𝑡𝑏3𝑚 

Where UStb3m is the risk-free rate.  

The market rate of return is represented by the return on the Nasdaq-100 index, 

which is calculated by:  

𝑅𝑒𝑡𝑢𝑟𝑛  =  
𝑃 , −  𝑃 ,

𝑃 ,,
 

And finally, the market risk premium is then calculated by subtracting the risk-free rate 

from the market rate of return or the Nasdaq-100 return. 

𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛 =  𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑅  

After conducting the CAPM regressions on the stocks and obtaining the results, 

I will utilize the Fama French three-factor model. The Fama-French three-factor model 

is an extension to CAPM that aims to report stock returns through 3 factors, and they 

are: market risk, outperformance of small-cap companies relative to large-cap 
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companies and finally the outperformance of high book to market companies versus low 

book to market companies. 

To run the Fama French model, we gather the data for the small minus big 

(SMB) stocks which represent the market capitalization and the high minus low (HML) 

which in return represent the Book to Market value stocks also for the same period 

mentioned above and we run the following regression: 

𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛  −  𝑈𝑆𝑡𝑏3𝑚 =  𝛼 + 𝛽 𝑅𝑀𝑅𝐹 + 𝛽 𝑆𝑀𝐵 + 𝛽 𝐻𝑀𝐿 +  휀 

 I will also be validating the CAPM by estimating the APT model. Arbitrage 

pricing theory (APT) is a multi-factor asset pricing model based on the idea that an 

asset's returns can be predicted using the linear relationship between the asset’s 

expected return and a number of macroeconomic variables that capture systematic risk. 

The additional factors that I will use are the term structure and the inflation rate, and I 

will be running the following regression:  

𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛  =  𝛼 + 𝛽 + 𝛽 ∆𝑡𝑒𝑟𝑚 + 𝛽 ∆𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 + 휀  

where the term factor is the difference between US 10-year treasury bill and US 3-

month treasury bill, and the inflation factor is constructed using the 5-year breakeven 

inflation rate. 
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CHAPTER IV 

ESTIMATION RESULTS AND EMPIRICAL ANALYSIS 
 

A. Estimating the CAPM model  

To test the validity of the CAPM, I will begin with estimating the model using 

E-views for each of the stocks. The CAPM model for simple OLS is run using the 

following formula: 

𝑅𝑒𝑡𝑢𝑟𝑛  = 𝑅 +  𝛽(𝑅 − 𝑅 ) 

 

There are a set of assumptions of CAPM that are considered:  

1. Perfect capital markets (information is efficient, perfect competition, investors 

are utility maximizers etc.) 

2. Homogenous expectations of asset returns  

3. Complete markets: assets are tradable 

4. There is a risk-free asset (in our model is represented by UStb3m) 

5. Normal distribution of asset return  

 

The above formula is equivalent to:  

𝑅𝑒𝑡𝑢𝑟𝑛  −  𝑈𝑆𝑡𝑏3𝑚 =  𝛼 + 𝛽(𝑅 − 𝑈𝑆𝑡𝑏3𝑚) 

In the E-views file, the left-hand side is referred to as the ER stock i and the right-hand 

side (Risk premium) is referred to as the ER Nas100 

𝐸𝑅  =  𝛼 +  𝛽(𝐸𝑅 ) +  휀 

ERstock i: Rstock i – Ustb3m 

ERnas100: Rnas100 – Ustb3m 
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The daily returns CAPM estimations for the respective stocks, Amazon Inc. 

(AMZN), Apple Inc. (AAPL) and Tesla Inc. (TSLA) on E-views are the following:  

 

 

 

 

Figure 2 Estimation of the CAPM for Apple Inc. 

 

Figure 1 Estimation of the CAPM for Amazon Inc. 
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Figure 3 Estimation of the CAPM for Tesla Inc. 

 

 

As previously indicated, CAPM is initially a test to indicate if the market 

portfolio is an efficient portfolio, and to check if CAPM holds or not we need to check 

for two condition:    

1. If the intercept  , = 0 

2. If the coefficient of the risk premium 𝛽 ,  > 0 

 

Therefore, for the first condition, we test the following hypothesis: 

H0:  = 0 

H1:   0  

In this OLS result for Amazon Inc., we get the probability of the coefficient for 

the 𝛼 is 0.000. which is less than 0.05, yielding alpha significant, and thus we reject the 

null hypothesis. This also indicates that there have been abnormal returns from 

investing in the Amazon Inc. stock.  
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As for the results of Apple Inc., the probability of the coefficient for the 𝛼 is 

0.0154 which also indicates that we reject the null hypothesis and that there have been 

abnormal returns from investing in the Apple Inc. stock.  

The results for Tesla Inc. indicates that the probability of the coefficient for the 

𝛼 is 0.5241 proposing that we do not reject the null hypothesis. Therefore, this means 

that there have been no abnormal returns from investing in the Tesla Inc. stock.  

 

For the second condition, we test the following:  

H0: 𝛽 ,  = 0  

H1: 𝛽 ,  > 0 

From the CAPM results for the Amazon Inc. stock it is shown that the beta 

coefficient is 1.1862, showing that this stock is an aggressive stock. By looking at the p-

value of the risk premium coefficient which is 0.0000, and evaluating at a 5% 

significance level, we can conclude that it is highly significant.  

In the results for Apple Inc., we can also see that the p-value of the risk premium 

coefficient is 0.0000. which also concludes that it’s highly significant.  

Furthermore, The p-value of the risk premium coefficient for the Tesla Inc. 

estimation results is also 0.0000 indicating that it is highly significant.  

 

B. Estimating the Fama-French model 

After obtaining the CAPM results I will run the Fama French model to compare 

the two models. I regressed the independent variables, the risk premium (ERnas100-

UStb3m), small minus big (SMB) stocks which represent the market capitalization and 

the high minus low (HML) which in return represent the Book-to-Market value stocks 
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also for the same period mentioned above on the respective stocks. The regression is the 

following:  

𝐸𝑅 , =  𝛼 , + 𝛽 𝐸𝑅 + 𝛽 𝑆𝑀𝐵 + 𝛽 𝐻𝑀𝐿 +  휀  

Now prior to conducting the Fama-French model, we conduct some 

econometrics tests that are crucial for determining if the dependent variable and the 

independent variables are a good fit:  

 

1. Testing for Heteroskedasticity  

Hypothesis test:  H0: Variance is constant (=2) homoscedastic  

H1: Variance is  2 : heteroskedastic  

 

Figure 4 Heterskedasticity test for Amazon Inc. 
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By conducting the White Test for Heteroskedasticity for the Amazon Inc. 

stock, we can see in Figure 4 that the P-value is 0.0863, which is higher that the 5% 

significance. This result shows that there is no Heteroskedasticity therefore; I don’t 

reject the null, and conclude that it is homoscedastic.  

 

Figure 5 Heteroskedasticity test for Apple Inc. 

 

 

In Figure 5, The P-value for the heteroscedasticity test of Apple Inc. is 0.0001 

< 5% significance. This means that I reject the null, therefore it is heteroskedastic.  
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Figure 6 Heteroskedasticity test for Tesla Inc. 

  

 

The White Heteroskedasticity test for the Tesla Inc. in Figure 6 shows that it is 

homoscedastic since the P-value is 0.0760 > 5% which means I don’t reject the null.  

 

2. Testing for Multicollinearity  

This is crucial because it serves as a tool to predict if there exists a perfect 

relationship between the predictor variables, consequently, unable to come up with 

reliable estimates of their individual coefficients.  
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Figure 7 Multicollinearity test for Amazon Inc. 

 

 

In Figure 7, the results show that the correlation between ERAmazon and 

ERNas100, SMB and HML is 0.7956, 0.0351 and -0.2774, which is a moderate positive 

relationship. Hence, there is no perfect multicollinearity between the independent 

variables and the dependent variable.   

 

Figure 8 Multicollinearity test for Apple Inc. 

 

 

In Figure 8, the results show that the correlation between ERApple, ERNas100, 

SMB and HML is 0.8190, -0.1982 and 0.0427, which shows a moderate positive 

relationship. Therefore, there is no perfect multicollinearity between the independent 

variables and the Apple Inc. stock. 
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Figure 9 Multicollinearity test for Tesla Inc. 

 

 

In Figure 9, the results show that the correlation between ERTesla, 

ERNas100, SMB and HML is 0.4928, -0.1481 and 0.1032, which shows a moderate 

positive relationship. Therefore, there is no perfect multicollinearity between the 

independent variables and the Tesla Inc. stock 

 

3. Testing for Autocorrelation  

To test for autocorrelation, I decided to look at the Least Squares test and obtain 

the autocorrelation from the Durbin-Watson stat.  

Hypothesis test:  H0: No autocorrelation  

                 H1: there is autocorrelation  

 

Figure 10 Autocorrelation test for Amazon Inc. 
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In Figure 10, the Durbin-Watson stat result shows that there is in fact no 

autocorrelation since it’s 1.917 which is between 1.8 and 2.2. This leads to accepting 

the null hypothesis that there is no correlation. 

 

Figure 11 Autocorrelation test for Apple Inc. 

  

 

In Figure 11, the Durbin-Watson stat result shows that there is in fact no 

autocorrelation since it’s 1.888 which is between 1.8 and 2.2. This leads to accepting 

the null hypothesis that there is no correlation. 
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Figure 12 Autocorrelation test for Tesla Inc. 

 

In Figure 12, the Durbin-Watson stat result shows that there is in fact no 

autocorrelation since it’s 2.03 which is between 1.8 and 2.2. This leads to accepting the 

null hypothesis that there is no correlation. 

Now that we’ve established that the dependent variables ERAmazon, ERApple 

and ERTesla and the three independent variables ERNas100, SMB and HML are ready 

to test the Fama-French model, I will regress the independent variables on the three 

stocks.  

 

C. Fama-French Estimation results 
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Figure 13 Estimation of the Fama French model for Amazon Inc. 

 

 

From the results obtained in Figure 13, we can notice that the systematic risk, 

ERnas100, is still explaining the most the return on the Amazon Inc. stock. The 

coefficient 𝛽  is close to the beta coefficient we got in CAPM and still explains a huge 

part of the dependent variable.   

The coefficients  𝛽  and 𝛽  are negatively correlated with the Amazon Inc. stock 

return However both of them are significant when we look at the p-value because both 

are less than 0.05 and therefore this shows that the Fama-French explanatory variables 

do affect the excess returns on the Amazon Inc. stock.  

The R-squared and adjusted R-squared for the CAPM model and the Fama-

French model are quite close; 0.63 and 0.64. However, they are slightly higher for the 

Fama-French model which shows that the Fama-French model is somewhat better in 

explaining the excess returns on Amazon Inc.  
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Figure 14 Estimation of the Fama French model for Apple Inc. 

 

 

In Figure 14, we can notice that the systematic risk, ERnas100, is still 

explaining the most the return on the Amazon Inc. stock. The coefficient 𝛽  is equal to 

the beta coefficient we got in CAPM and still explains a huge part of the dependent 

variable.   

The coefficients 𝛽  and 𝛽  are negatively correlated with the Amazon Inc. stock 

return and both of them are insignificant when we look at the p-value because both are 

>0.05 and therefore implies that the Fama-French explanatory variables don’t affect the 

excess returns on the Apple Inc. stock.  

The R-squared and adjusted R-squared for the CAPM model and the Fama-

French model are equal; 0.67 and 0.67. Thus, this shows that both models can interpret 

the excess returns of the Apple Inc.  
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Figure 15 Estimation of the Fama French model for Tesla Inc. 

 

 

As for the Tesla Inc. regression, it shows in Figure 15 that the risk premium, 

ERnas100, is still interpreting the most of the excess return on the Tesla Inc. stock. The 

coefficient 𝛽  in the CAPM regression is relatively higher than the beta coefficient we 

got in the Fama-French regression. 

The coefficient 𝛽  is 0.35 which is considered moderate in explaining the excess 

return. Nevertheless, it is positively correlated with the excess return and is significant. 

However, 𝛽  is negatively correlated with the excess return and is insignificant when 

we look at the p-value because it’s <0.05. This implies that the Tesla Inc. stock has size 

tilt.  

The R-squared and adjusted R-squared for the CAPM model and the Fama-

French model are equal; 0.24 and 0.24. Thus, we can say that because of the significant 

size variable used in the Fama-French model, it managed to explain the excess return on 

Tesla more than CAPM.  
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D. Estimating the Arbitrage Pricing Theory model  

While APT is more flexible than the CAPM, it is more complex. The CAPM 

only takes into account one factor—market risk—while the APT formula has multiple 

factors which are considered to be important macroeconomic variables that might help 

capture the market-wide risks. I chose to use the term structure and the inflation rate as 

the additional variables for my study. After conducting regressions on the CAPM model 

and the Fama-French model, I am ready to empirically test the validity of APT by 

simply using two of the main US macroeconomic variables.  

 

Figure 16 Estimation of the APT model for Amazon Inc. 

 
 

 The regression results for the APT on the excess return of Amazon shows that 

the risk premium, ERnas100, is still interpreting the most of the excess return on the 

excess return. The coefficient 𝛽  in the APT regression is slightly higher than the beta 

coefficient we got in the CAPM regression. The coefficient 𝛽  and 𝛽  are both 

negatively correlated with the excess return on Amazon and are both insignificant since 

both p-values are >0.05.  
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Moreover, the R-squared and adjusted R-squared for the CAPM model 

regression are slightly higher than the APT model regression. Thus, this further implies 

that the APT explanatory factors are ineffective in explaining the excess return on 

Amazon. 

 

Figure 17 Estimation of the APT model for Tesla Inc. 

 
 

Interpreting the regression results of the APT on the excess return of Apple 

implies that the explanatory variables assiocated with APT are insignificant and have no 

effect on the excess return of Apple Inc. Furthermore, the R-squared and adjusted R-

squared for the CAPM model regression are slightly higher than the APT model 

regression (0.67 > 0.66). 
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Figure 18 Estimation of the APT model for Tesla Inc. 

  
 
 

In the regression results on Tesla, we can see that the inflation rate coefficient 

𝛽  is very high but insignificant. The insignificance is applied to the coefficient 𝛽  as 

well.  However, the market risk coefficient 𝛽  has a big and significant effect on the 

excess return of Tesla Inc. As for the R-squared and adjusted R-squared for the CAPM 

model and the APT model are equal; 0.24 and 0.24.  
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CHAPTER V 

CONCLUSION AND RECOMMENDATIONS 
 

To conclude, the aim of this study is to examine the validity of the popular 

CAPM model for the NYSE:Nasdaq-100 index by regressing it on three strong stocks, 

Amazon Inc., (AMZN), Apple Inc. (AAPL) and Tesla Inc. (TSLA) and analyzing the 

outcomes of the beta coefficient associated with market risk. The study used daily stock 

returns from January 1st 2015 to January 1st 2020. In addition to that, further tests were 

done on the same stocks using the Fama-French model and the Arbitrage Pricing 

Theory (APT) model where both of them utilized additional variables that might have a 

significant effect on the excess return of the respective stocks.  

The outcomes of our tests for the Amazon Inc. show that the Fama-French 

model did the best in explaining its excess return. The reason is that the additional 

factors, SMB and HML, although had a negative correlation with the excess returns of 

Amazon Inc., but were significant and had an effect on them. Furthermore, The APT 

model chosen factors, inflation rate and interest rate term spread,  had zero effect on 

Amazon stock’s excess return. By looking at the 𝑅  = 0.63 which is equal for each 

model, it hardly serves as a tool to determine which model is better for Amazon.  

As for the regression outcomes of the three models tested on the excess returns 

of Apple Inc. stock, they indicate that the CAPM model is infact was better than Fama-

French and APT at interpreting the excess returns as the additional variables associated 

with each of the latter models showed a negative insignificant correlation with it. And 

again, the 𝑅  = 0.67 was equal for all three models and vaguely determined which 

model is preferable.  
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Similar to the results of Amazon Inc.,  the Fama-French model was confirmed to 

explain the excess returns of the Tesla Inc. stock. The regression result for the Fama-

French model detected a positive significant between the size factor (SMB) and the 

excess returns of Tesla Inc stock. However, no relation is detected for the value factor 

(HML).  

The empirical work of the models suggest that the Fama-French model holds 

better than the CAPM in interpreting the excess stock returns on the three stocks, 

Amazon Inc. (AMZN), Apple Inc. (AAPL) and Tesla Inc. (TSLA) from the period 

January 1st 2015 to January 1st 2020 using the NYSE:Nasdaq-100 index. However, we 

surely can’t fully deny the adequacy of CAPM in explaining the excess returns on other 

assets at different time periods since the market index used in this test is definitely not 

the “market portfolio” of what CAPM states. In addition, there were certainly some 

errors that were accumulated through out the study. And most importantly, the small 

sample size and the short observation period may have also led to some measurement 

errors. For future studies, it is certainly recommended for investors and analysts to 

conduct this test on a bigger sample size for a longer observation period and with 

extreme caution. 
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