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Abstract 

This paper investigates two questions (a) whether there is a value premium in 

three samples of the Standard & Poor’s 500 stocks for the period Jan 4, 2010 – Dec 31, 

2019, and (b) whether a composite score can be employed to separate the good stocks 

from the bad ones, which is useful in generating extra returns compared to the benchmark 

in question. 

We documented the absence of a trend related to neither value nor growth stocks 

overperformances over the Jan 4, 2010 – Dec 31, 2019 period for the Price-to-Earnings 

sample, the Price-to-Book sample and for the Dividend Yield sample. The lack of a trend, 

correlated to value and growth stocks, has more incentivized the investigation of a 

composite score to be used as an alternative. 

We were able to construct a composite score indicator (SCORE), combining 

metrics such as liquidity, profitability, efficiency and financial leverage, along with debt 

ratios, which enabled us to better predict a company’s overperformance and separate the 

winners (good stocks) from the losers (bad stocks). 

A strategy of buy and hold for the high SCORE stocks has been applied and the 

portfolios have been rebalanced on the first trading day of each year, over the  

Jan 4, 2010 – Dec 31, 2019 period. This strategy has outperformed both the value and 

growth strategies and the Standard & Poor’s 500 average annual returns. We also 

statistically tested the results which are significant, confirming the economic findings 

obtained. Also, the CAPM expected returns has been economically outperformed by the 

high SCORE portfolio, but the results are not statistically significant. 
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INTRODUCTION 

One of the most evident and persistent market anomalies is represented by the 

value premium. This is the phenomenon of low Price-to-Earnings or Price-to-Book stocks 

(referred to as value stocks) exhibiting higher average returns than high Price-to-Earnings 

or high Price-to-Book stocks (referred to as growth stocks). 

The purpose of this research is two-fold. First, to determine whether value or 

growth stocks would have generated extra returns, in our sample of the Standard & 

Poor’s 500 firms, after the financial crisis of 2008, exactly for the period  

Jan 4, 2010 – Dec 31, 2019. Second, to build a composite score that discriminates the 

Good stocks, i.e. the winners, from the Bad stocks, i.e. the losers. 

This paper is comprised of two chapters. The first chapter is in turn divided into 

four sections: the thesis, that highlights the equilibrium of the market based on the 

Efficient Market Hypothesis and the Capital Asset Pricing Model; the antithesis, that 

underlines the anomalies that have occurred over the years; the refutation, that 

demonstrates the fading of the anomalies after they are discovered over time; and lastly, 

an empirical study on the value premium along with a composite score. The second 

chapter is in turn divided into two sections: the first focuses on verifying the possibility 

of a value or growth premium on our Standard & Poor’s 500 sample for the period  

Jan 4, 2010 – Dec 31, 2019; whilst the second focuses on the research of an alternative 

method, here a composite score, that is useful in generating extra returns when compared 

to the Standard & Poor’s 500, to the CAPM and to both the value and the growth 

stocks. 
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CHAPTER I 

1. EFFICIENT MARKET HYPOTHESIS, CAPITAL ASSET 

PRICING MODEL AND THEIR CRITICS 

This first chapter is an overview of the literature around the Efficient Market 

Hypothesis, the Capital Asset Pricing Model and their criticisms based on anomalies found 

over the years. 

We have four sections ordered as follow: the thesis (Efficient Market Hypothesis 

and Capital Asset Pricing Model), the antithesis (critics based on the anomalies), the 

refutation (“All the chickens come home to roost”) and a specific example. 

1.1 CAPITAL ASSET PRICING MODEL AND EFFICIENT MARKET 

HYPOTHESIS 

1.1.1 CAPITAL ASSET PRICING MODEL 

Every investment is associated with a level of risk. While calculating an investment 

performance can be an easy task, evaluating the risk of the performance is a tricky story. 

Markowitz (1952, 1959)1 2 stated that, under some assumptions3, the variance of a 

portfolio’s returns is a meaningful measure for the portfolio’s risk. Moreover, he showed 

the importance of portfolio diversification in order to reduce the amount of risk. 

The key concept is the dichotomization of risk into systematic and unsystematic, 

as can be seen from the Graph 1. Systematic risk is the market risk, like recessions or 

wars, and it is not diversifiable. Unsystematic risk, also known as “specific risk”, is the risk 

related to individual stocks and it is the stock component not related to general market 

movements, which can be reduced by diversification. 

 
1 Markowitz, M. Harry “Portfolio Selection” The Journal of Finance, 1952, pp. 77-91 
2 Markowitz, M. Harry “Portfolio Selection: Efficient Diversification of Investments” Yale University Press, 1959 
3 See appendix A 
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Graph 1

 

Source: Harvard Business Review (www.hbr.org) 

Here both the return and the risk of a portfolio can be measured and the fifth 

assumption4 draws to us the “efficient frontier” that represents the set of optimal 

portfolios that offer the lowest risk for a given level of expected return, or the highest 

expected return for a certain level of risk. Thus, an investor has to take more risk to have 

a higher expected return. 

The addition of the risk-free asset leads us to the Capital Asset Pricing Model, 

also known as CAPM, which was published by William F. Sharpe in 19645. The advantage 

to adding a risk-free asset is the non-correlation of it with other assets and for it to have 

no-risk, so its variance is equal to zero and its return is certain. 

The modern portfolio theory shows that an investor can remove or at least reduce 

the unsystematic risk by portfolio diversification, but the systematic one cannot be 

eliminated. 

The CAPM formula is the way to measure the systematic risk: 

Ra = Rrf + a * (Rm – Rrf)  

  

 
4 See Appendix A 
5 Sharpe, F. William “Capital Asset Prices: A Theory of Market Equilibrium Under Conditions of Risk” The Journal of 

Finance, 1964, pp. 425-442 

https://hbr.org/1982/01/does-the-capital-asset-pricing-model-work
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Where: 

Ra = Expected return on a security 

Rrf = Risk-free rate 

a = The beta of the security 

Rm = Expected return of the market 

(Rm – Rrf) = Equity market premium 

The beta represents the slope of the line through a regression of data points and 

it measures the stock volatility compared to the systematic risk of the entire market. 

The beta also shows the sensitivity of a particular stock to movements in the 

overall market. A stock with a beta equals to 1 means that its price activity is strongly 

correlated with the market, while a stock with a beta greater (smaller) than 1 means 

that it reacts more (less) than a market rise (decline). A beta equals to zero means that 

the stock is uncorrelated to the market, while a negative beta means that the stock is 

negatively correlated to the market. 

So, the beta shows how much an investor should be rewarded according to the 

level of risk taken. In other words, it shows that a riskier investment should earn a 

premium over the risk-free rate and this premium is calculated multiplying the beta for 

the equity market premium. 

Thus, the CAPM states that the only reason for an investor to earn more is by 

taking more risk, but this model relies on the assumption that assets are always correctly 

priced, known as the Efficient Market Hypothesis (EMH) that is discussed next. 
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1.1.2 EFFICIENT MARKET HYPOTHESIS 

The Efficient Market Hypothesis (EMH) answers “no” to the question: can anyone 

predict the future performance of a given stock based on its past performance? De facto, 

the EMH states: «a market in which prices always “fully reflect” available information is 

called “efficient”»6. In his work, Fama (1969)7 identified three degrees of efficiency: 

1. Weak-form efficiency (the information subset is just the historical prices): 

asset prices instantly and fully reflect all currently available information and 

already comprise all past publicly available information, so past prices and 

volumes have no relationship with the future direction of security prices. 

This means that future prices cannot be predicted by technical analysis 

over the historical prices. 

2. Semi-strong efficiency (the concern is the speed of price adjustment to 

other publicly available information): the semi-strong efficiency expands the 

weak-form assuming that asset prices adjust rapidly and correctly to all 

new information (e.g. announcements of annual earnings, stock splits, etc.) 

such that no excess return can be earned by practicing fundamental analysis 

and trading on that information. 

3. Strong-form efficiency (it regards the access to any private and public 

information by investors): asset prices reflect both private and public 

information because no one has monopolistic access to relevant 

information, thus no one can earn excess returns and not even insider 

knowledge can generate returns that outperform the overall market 

average. 

  

 
6 Fama, F. Eugene “Efficient Capital Markets: A Review of Theory and Empirical Work” The Journal of Finance, 

1969, pp. 383-417 
7 Vedi supra 
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Thus, the conclusion of the theory is that the attempts to outperform the market 

are essentially a game of chance rather than one of skill and it is virtually impossible to 

consistently beat the market because it is “informationally efficient” and, given the 

information available at that time, no one can earn excess returns over the market returns 

on a risk-adjusted basis. 

Many economists began to believe that stock prices are at least partially 

predictable thanks to past stock price patterns and fundamental analysis and they have 

been testing for market efficiency in different stock exchanges, as we can see next. 

1.2 OPPOSITIONS TO EMH AND CAPM 

The efficient market hypothesis suggests that markets are rational and fully reflect 

all available information, thus investors cannot realize abnormal returns. Nevertheless, 

many markets showed anomalies, which are deviations from the theories of asset-pricing 

behavior. These anomalies point out either market inefficiency (profit opportunities) or 

failings in the asset-pricing models (Schwert, 2002)8. 

Following the example of Latif et al. (2011)9 the anomalies can be classified in 

three categories: 

• Calendar anomalies 

• Technical anomalies 

• Fundamental anomalies 

 Each anomaly is related to a specific form of the EMH. Calendar and fundamental 

anomalies mainly challenge the semi-strong form of the EMH, while technical anomalies 

mainly challenge the weak form of the EMH. 

  

 
8 Schwert, G. William “Anomalies and Market Efficiency” National Bureau of Economic Research, 2002 

9 Latif, M., S. Arshad, M. Fatima, and S. Farooq “Market Efficiency, Market Anomalies, Causes, Evidences and Some 

Behavioral Aspects of Market Anomalies” Research Journal of Finance and Accounting, 2011 
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1.2.1 CALENDAR ANOMALIES 

Calendar anomalies are deviations related with particular time period like the 

Weekend Effect or the January Effect (Latif et al., 201110). 

WEEKEND EFFECT 

The Weekend effect, as Lakonishok and Maberly (1990)11 showed, is a 

phenomenon in financial markets in which the stock prices tend to fall on Monday, so 

the closing price of Monday is lower than the previous Friday closing price. 

JANUARY EFFECT 

Rozeff and Kinney (1976)12 showed that some firms tend to have high abnormal 

returns in the first two to three weeks of January. 

This anomaly usually seems to affect small caps more than mid or large caps 

because the latter are more liquid (Keim, 198313; Chatterjee & Maniam, 199714). 

1.2.2 TECHNICAL ANOMALIES 

Technical anomalies are related to the technical analysis that refers to forecasting 

techniques of stock prices on the basis of historical information and past stock prices like 

momentum or contrarian strategies. Thus, technical anomalies concern the patterns 

traders try to find and exploit in past prices of a stock or an index. 

  

 
10 Vedi supra 

11 Lakonishok, Josef and Edwin Maberly “The Weekend Effect: Trading Patterns of Individual and Institutional 

Investors” The Journal of Finance, 1990, pp. 231-243 
12 Rozeff, S. Michael and William R. Kinney “Capital Market Seasonality: The Case of Stock Returns” Journal of 

Financial Economics, 1976, pp. 379-402 
13 Keim, B. Donald “Size-Related Anomalies and Stock Return Seasonality. Further Empirical Evidence” Journal of 

Financial Economics, 1983, pp. 13-32 
14 Catterjee, Amitava and Balasundram Maniam “Market Anomalies Revisited” Journal of Applied Business Research, 

1997, pp. 47-56 
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MOMENTUM ANOMALY 

Investors can gain abnormal returns buying stocks that have performed well in the 

past and selling stocks that have performed poorly in the past. This strategy is called 

momentum. 

Jegadeesh & Titman (1993)15 showed that a momentum strategy on the US 

market would have generated significant positive returns over 3- to 12-month holding 

periods from 1965 to 1989, using data from the CRSP16. 

CONTRARIAN ANOMALY 

DeBondt & Thaler (1984) verified that a contrarian strategy over 3- to 5-year 

holding periods, that is buying “losers”, i.e. the stocks that have performed poorly for 

long periods of time and avoiding “winners”, i.e. the stocks that have had large run-ups 

over the last several periods, generates abnormal returns. The empirical evidence, based 

on CRSP monthly return data, is consistent with the overreaction hypothesis, which 

tells us that investors are subject to fluctuations of pessimism and optimism which are 

the cause of price departures from their fair values, that later exhibit mean reversion. 

1.2.3 FUNDAMENTAL 

Fundamental anomalies are related to the fundamental analysis that measures the 

intrinsic value of a security on the basis of economic and financial factors. The most 

common indicators are the price to earnings ratio (P/E), the price to book ratio (P/B), 

the dividend yield and the size. 

VALUE ANOMALY 

Value stocks: are stocks that are cheaply priced compared to their fundamentals. 

They usually belong to large-cap mature companies and they are traded at a lower price 

than their intrinsic value. Dodd and Graham (1934)17 finds that low P/E and P/B are 

 
15 Jegadeesh, Narasimhan and Sheridan Titman “Returns to Buying Winners and Selling Losers: Implications for Stock 

Market Efficiency” The Journal of Finance, 1993, pp. 65-91 
16 The Center for Research in Security Prices 
17 Graham, Benjamin and David L. Dodd “Security Analysis: Principles and Techniques” NewYork: McGraw Hill, 1934 
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linked with poor past performance of the company and slow growth opportunities in the 

future, thus investors tend to assume that low performance and growth rates will continue 

in the future. This is why the price is lower than the intrinsic value and the investment 

opportunities rise. 

Growth stocks: are the opposite of value stocks, as they seem to be expensive 

related to their fundamentals. They usually belong to innovative and expanding companies 

with excellent growth prospects and they are traded at a higher price than their intrinsic 

value. Higher growth opportunities as well as higher expected earnings in the future turn 

into high P/E and P/B ratios. Investors tend to buy the growth stocks, also called 

glamour stocks (Campbell et al., 2005)18, before their expected higher results are realized. 

This anticipation on buying them drives the prices up sooner the fundamentals match the 

price. 

Therefore, value anomalies occur due to underestimation of future returns and 

earnings of value companies and, vice versa, overestimation of future returns and earnings 

of growth companies. 

The price to earnings ratio (P/E)19 and the price to book ratio (P/B)20 are the 

most common methods to identify the value stocks, which have higher returns than 

growth stocks in the long run as shown by several studies like the one of Fama and 

French (1998)21. Thus, stocks with low P/E and low P/B, value stocks, seem to provide 

higher returns than stocks with high P/E and P/B, growth stocks. This finding is 

consistent with the outlook of behavioral economists that investors are overconfident of 

themselves ability to estimate the potential earnings growth of the companies and 

therefore overpay for growth stocks as shown by Kahneman and Riepe (1998)22. 

 
18 Campbell, Y. John, Christopher Polk and Tuomo Vuolteenaho “Growth or Glamour? Fundamentals and Systematic 

Risk in Stock Returns” National Bureau of Economic Research, 2005 

19 The P/E (Price-to-Earnings) ratio shows how much the market is willing to pay for each dollar of earnings 
20 The P/B (Price-to-Book Value) ratio reflects the value that the market is willing to pay for each dollar of book 

value 
21 Fama, Eugene and Kenneth French “Value versus Growth: The International Evidence” The Journal of Finance, 

1998 
22 Kahneman, Daniel and Mark W. Riepe “Aspects of Investor Psychology” The Journal of Portfolio Management, 

1998, pp. 52-65 
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A more recent study, conducted by G. Athanassakos (2013)23, verified the value 

premium existence on a Canadian sample of non-interlisted stocks, from 1985 to 2009. 

The value premium, during this period, was strong and consistently, which persisted in 

both bull and bear markets, as well as in recessions and recoveries, confirming the 

overperformance of the value stocks. 

DIVIDEND YIELD ANOMALY 

The dividend yield works similarly to the P/E ratio and the P/B ratio, higher rates 

of return are generated by stocks with a higher initial dividend yield and vice versa for 

stocks with lower initial dividend Yield. 

Fama and French (1988)24 and Campbell and Shiller (1988)25 tested the ability of 

dividend yields to forecast future returns and showed that «depending on the forecast 

horizon involved, as much as 40 percent of the variance of future returns for the stock 

market as a whole can be predicted on the basis of the initial dividend yield of the market 

index»26. 

SIZE EFFECT 

The size effect is the tendency of small-cap stocks to outperform the large-cap 

stocks over long periods of time. As documented by Keim (1983)27 small-cap stocks have 

generated annual rates of return over 1 percent bigger than the returns from large-cap 

stocks. Afterwards, Fama and French (1992)28 divided the stocks sample from 1963 to 

1990 into deciles according to their size (total capitalization). Decile one contained the 

smallest 10 percent of all stocks, while decile ten contained the largest 10 percent of all 

 
23 Athanassakos, G. “Separating Winners from Losers among Value and Growth Stocks in Canada” The Journal of 

Applied Research in Accounting and Finance, 2013, pp. 17-40 

24 Fama, Eugene and Kenneth French “Permanent and Temporary Components of Stock Prices” Journal of Political 

Economy, 1988, pp. 246-273 

25 Campbell, John and Robert Shiller “Stock Prices, Earnings, and Expected Dividends” The Journal of Finance, 1988, 

pp. 661-676 

26 Malkiel, G. Burton “The Efficient Market Hypothesis and Its Critics” Journal of Economic Perspectives, 2003, pp. 

59-82 
27 Keim, B. Donald “Size-Related Anomalies and Stock Return Seasonality. Further Empirical Evidence” Journal of 

Financial Economics, 1983, pp. 13-32 
28 Fama, Eugene and Kenneth French “Common Risk Factors in the Returns on Stocks and Bonds” Journal of Financial 

Economics, 1992, pp. 3-56 



11 
 

stocks. The results showed that the decile made up of smaller-cap stocks generate higher 

return than the one made up of larger-cap stocks. 

1.3 MALKIEL CRITICS TO OPPOSITIONS 

Many studies, which state that the market is inefficient, began to support the 

possibility to partially predict the future prices thanks to past stock price patterns and 

fundamental analysis, as seen in the previous chapter. 

Nevertheless, Burton G. Malkiel suggests: «If any $100 bills are lying around the 

stock exchanges of the world, they will not be there for long» conveying that each form 

of inefficiency persists for a given period of time, but not in the long run. 

The key concept can be summarized with these words: «While the stock market 

in the short run may be a voting mechanism, in the long run it is a weighing mechanism. 

True value will win out in the end»29. Thus, market pricing is not always perfect due to 

irrationality and wrong psychological and behavioral considerations.  

B. Malkiel, in his 2003 publication30, examined the attacks to the EMH and the 

belief of stock price predictability. The EMH is associated with the random walk theory 

which asserts that all subsequent price changes represent random departures from 

previous prices. Following the idea that if information is immediately reflected in the 

market prices, then the subsequent price changes will reflect only the subsequent news, 

being independent of the previous price changes. Because news is unpredictable by 

definition, price changes are unpredictable and random, therefore it follows that, «A 

blindfolded monkey throwing darts at a newspaper's financial pages could select a 

portfolio that would do just as well as one carefully selected by experts» as claimed by 

Malkiel in his bestselling book, A Random Walk Down Wall Street31.  

  

 
29 Malkiel, G. Burton “The Efficient Market Hypothesis and Its Critics” The Journal of Economics Perspectives, 2003, 

pp. 59-82  
30 Vedi supra 
31 Malkiel, G. Burton “A Random Walk Down Wall Street. The Time-Tested Strategy for Successful Investing” W.W. 

Norton & Company 



12 
 

1.3.1 CALENDAR ANOMALIES CRITICS 

  WEEKEND EFFECT AND JANUARY EFFECT 

The biggest problem with calendar anomalies, like the weekend effect and the 

January effect, is that they appear and disappear depending on the period analyzed. 

Moreover, assuming they are dependable, the abnormal returns gained are very small 

relative to the transaction costs involved, thus arbitrage opportunities to make excess 

risk adjusted returns seem to be not possible. 

1.3.2 TECHNICAL ANOMALIES CRITICS 

MOMENTUM ANOMALY 

One study examined by Malkiel (2003) is from Lo and MacKinlay (1999)32 that 

finds that stock prices move in the same direction in many subsequent periods, the so-

called short-term momentum, that enables them to reject the random walk theory and 

creates the possibility to exploit this inefficiency by using technical analysis strategies. 

Behavioral economists support the short-term momentum stating that it is 

consistent with psychological feedback mechanisms such as “bandwagon effect”, the 

behavior of individuals to be drawn into the market because they see the stock price 

rising. Therefore, the momentum can be seen as opposed to randomness of the random 

walk theory. 

In this case, as in that of calendar anomalies, the transaction costs play a 

significant role, reducing the possibility to realize excess returns, as suggested by Odean 

(1999)33. 

Moreover, another important objection to the momentum strategies is the work 

of Eugene Fama (1998)34 that surveys the empirical work on event studies, such as 

earnings surprises, dividend actions, stock splits, mergers and so on, to determine if stock 

 
32 Lo, Andrew W. and A. Craig MacKinlay “A Non-Random Walk Down Wall Street” Princeton University Press, 1999 
33 Odean, Terrance “Do Investors Trade Too Much?” American Economic Review, 1999, pp. 1279-1298. 

34 Fama, F. Eugene “Market efficiency, long-term returns, and behavioral finance” Journal of Financial Economics, 

1998, pp. 283-306 
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prices efficiently respond to information. Fama found that apparent overreaction of stock 

prices to information is about as common as underreaction and post-event persistence of 

abnormal returns is as frequent as post-event reversals, thus it is like a compensatory 

game. And, most importantly, the long-term return anomalies are weak and they tend to 

disappear, with reasonable changes, depending on the way they are measured, because, 

as shown by Fama, many of the return anomalies are exploitable only with some models 

built in a particular way and if you use different approaches the results tend to disappear. 

CONTRARIAN ANOMALY 

Some researches in experimental psychology, as the one of DeBondt and  

Thaler (1985), suggest that most people tend to overreact to unexpected positive and 

negative information, allowing individuals to generate extra returns with investment 

techniques that rest on a contrarian strategy. 

However, the mean reversion finding is weaker in certain periods than in others, 

de facto Fluck, Malkiel and Quandt (1997)35 simulated a strategy over a 13 years period 

(during the 1980s and early 1990s) of buying stocks that had significant poor returns 

over the past three to five years. They confirmed the strong statistical evidence of return 

reversals, but they also found that the returns of the two groups are similar in the next 

period, so the higher-than-average returns for the contrarian strategy cannot be 

confirmed. Thus, a statistically strong pattern of return reversal has been confirmed, but 

not the one that implies a market inefficiency that would enable individuals to make 

excess returns. 

  

 
35 Fluck, Zsuzsanna, Burton Malkiel and Richard Quandt “The Predictability of Stock Returns: A Cross-Sectional 

Simulation” Review of Economics and Statistics, 1997, pp. 176-183 
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1.3.3 FUNDAMENTAL ANOMALIES CRITIC 

Lastly, Malkiel (2003) analyzed the predictable patterns based on fundamental 

parameters and firm characteristics like the value anomaly, the dividend yield anomaly 

and the size effect. 

VALUE ANOMALY 

The studies seen previously on value anomalies raise questions about the efficiency 

of the market and the CAPM, but these findings do not necessarily imply inefficiency, in 

fact they could be just a failure of the CAPM to seize all the portions of risk. For example, 

Fama and French (1993)36 suggest that the P/B ratio may not be seized by CAPM while 

it is priced into the market and, therefore, a three-factor asset-pricing model that includes 

the P/B as a measure of risk can be more suitable. Moreover, as pointed out by  

Malkiel (2003), «the results of published studies—even those done over decades—may 

still be time-dependent and ask whether the return patterns of academic studies can 

actually be generated with real money». 

DIVIDEND YIELD ANOMALY 

As for value anomalies, similarly in this case the findings do not necessarily imply 

inefficiency. The dividend yield tends to be low when interest rates are low and, vice 

versa, it tends to be high when interest rates are high. Thus, the possibility for the 

dividend yield to predict returns may simply be linked with the adjustment of the stock 

market to general economic conditions (Malkiel, 2003). Moreover, the use of dividend 

yields to predict excess rate of returns has been ineffective since the mid-1980s. One 

possible explanation, according to Malkiel (2003), is that the US corporations may have 

changed their dividend behavior over time. 

  

 

36 Fama, Eugene and Kenneth French “Common Risk Factors in the Returns on Stocks and Bonds” Journal of Financial 

Economics, 1992, pp. 3-56 
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SIZE EFFECT 

The size effect also falls under the eye of critics. No extra returns were earned by 

holding small-cap stocks of US companies from the mid of 1980s through the decade of 

1990s. Furthermore, holding large-cap stocks generated larger returns in most world 

markets (Malkiel, 2003), probably due to the easiness to liquidate significant amount of 

large-cap stocks rather than the small-cap stocks. 

Moreover, the survivorship bias37 is another factor that should be considered 

because it may affect the results of the small-cap stocks studies. Thus, a study that 

examined the small-cap companies would be measuring the performance of those firms 

that survived, but not the ones that went bankrupt. 

And finally, as for the value anomaly, Fama and French (1993)38 suggest that the 

size may not be incorporated by CAPM while it is priced into the market and, therefore, 

a three-factor asset-pricing model that includes the size as a measure of risk can be more 

suitable. 

1.3.4 MALKIEL CONCLUSIONS 

As we can see from the work of Schwert (2002)39, many predictable patterns, 

such as the size effect, the value effect, the weekend effect and the dividend yield effect, 

seem to have weakened or disappeared after the papers that explain them were published. 

Malkiel points out that «such apparent patterns were never sufficiently large or stable to 

guarantee consistently superior investment results, and certainly, such patterns will never 

be useful for investors after they have received considerable publicity. The so-called 

“January effect”, for example, in which stock prices rose in early January, seems to have 

disappeared soon after it was discovered»40. 

  

 
37 The databases of companies include only small firms that have survived, while they exclude the bankrupt firms  

38 Fama, Eugene and Kenneth French “Common Risk Factors in the Returns on Stocks and Bonds” Journal of Financial 

Economics, 1992, pp. 3-56 
39 Schwert, G. William “Anomalies and Market Efficiency” National Bureau of Economic Research, 2002 

40 Malkiel, G. Burton “The Efficient Market Hypothesis and Its Critics” The Journal of Economics Perspectives, 2003, 

pp. 59-82 
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Therefore, investors can make mistakes as a consequence of irrationality or 

psychological and emotional errors. These mistakes cause anomalies which can lead to 

predictable patterns and irregularities that can appear over time and even persist for short 

periods. As a result, the markets cannot be perfectly efficient or professionals wouldn’t 

care to exploit these anomalies. Nevertheless, as Malkiel (2003) states, we cannot 

abandon the belief of the market efficiency. 

“All the chickens come home to roost”. 

1.4 A SPECIFIC CASE 

Whether such anomalies exist or not, it is important to check for an alternative. 

G. Athanassakos (2013)41 suggested a composite score, leaner than the DCF method, 

that aims to identify higher total returns than strategies based on multiples. The 

considered period of the research, as mentioned previously, covers 1985 to 2009 over the 

Canadian sample of non-interlisted stocks. 

1.4.1 THE CANADIAN EXAMPLE 

The researcher, first verified the existence of the value premium, as we can see 

below, and then built a composite score indicator, named SCORE, that enables us to 

predict future stock returns, combining different fundamental and market indicators. With 

a strategy of buying low SCORE value stocks and shorting high SCORE value stocks, 

the returns would have been about 30% above the value strategy based on the low PE 

portfolio construction, over the 1985-2009 period. The same happened with the growth 

stocks, the strategy of buying low SCORE growth stocks and shorting high SCORE 

growth stocks would have led to about 40% returns above the growth strategy, over the 

same period. Lastly, the findings have significant explanatory power and remain robust 

out of the sample. 

  

 
41 Athanassakos, G. “Separating Winners from Losers among Value and Growth Stocks in Canada” The Journal of 

Applied Research in Accounting and Finance, 2013, pp. 17-40 
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In particular, the SCORE is constructed on the following metrics: 

• Stock liquidity (LIQUID): liquidity risk is important when someone wishes 

to sell, but the liquidity of the stock has declined. A negative relationship 

between stock returns and stock liquidity was discovered by Pastor and 

Stambaugh (2003) and Hasbrouck (2006). Share turnover is a measure of 

stock liquidity calculated by dividing the total number of shares traded over 

a period by the average number of shares outstanding for the period. The 

following indicators are used to verify the ability of a company to repay 

current debts and, therefore, the liquidity: Current Ratio (CURRENT), 

calculated as Cash plus Short-Term Investments and Accounts Receivable 

divided by Current Liabilities, Acid Test (ACID), that is Cash Plus 

Accounts Receivable Plus Short-Term Investments over Current Liabilities, 

and Cash Ratio (CASH), estimated by the ratio of Cash to Current 

Liabilities. 

• Firm Size (SIZE): refers to the value of all a company's shares and it is 

calculated by multiplying the price of a stock by its total number of 

outstanding shares. The Small-Cap companies, usually, are less liquid, pay 

no dividend, are evaluated by fewer analysts, institutional investors tend to 

avoid them as they bear greater systematic risk and are exposed to higher 

volatility risk. Hence, there is a negative relationship between firm size and 

stock returns. 

• Profitability: is the ability of the company to generate current, and future, 

profits and growth. In this scenario, the relationship with the returns follows 

two paths. The historical profitability growth metrics, consistent with 

reversion to the mean, tend to be negatively related to stock returns; or, 

the historical profitability growth metrics, consistent with momentum in 

profitability measures, tend to be positively related to stock returns. The 

indicator used to measure the profitability growth are the annual EPS 

(EPSG), the EBIT (EBITG) and the Revenue Growth Rates (REVG). 
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• Efficiency (TURNOVER): is the ability of the firm to well manage the 

income statement and the balance sheet. The Assets Turnover 

(Revenues/Assets) is the indicator used to evaluate the efficiency of the 

balance sheet, while the Operating Margin (EBIT/Revenues) is the one 

dedicated to the income statement efficiency measurement. Both, the 

Assets Turnover and the Operating Margin, are two before tax components 

and reveal the ability of the company to create value. These metrics are 

positively related to the stock returns. 

• Leverage (DEBT): is the ability of a firm to meet the obligations held and 

the way it finances its assets. The total debt to equity ratio is adopted as 

a measure of leverage, and has a positive relationship to returns. A high 

amount of debt, especially if badly managed and in recession phases, makes 

the profile of a company riskier.  

• Business (Operating) Risk (BRISK): the various industry groups are 

categorized into three business risk levels, low, medium and high, based on 

the results reported in G. Athanassakos (1998)42. The firms classified with 

a higher level of risk should be positively correlated with the stock returns. 

• Occurrence of Extraordinary Items and/or Restatement of Financial 

Statements (EXTRA): is approximated by a binary variable that assumes 

a value of 1 or 0 depending on whether or not a company reports 

extraordinary items or whether or not it reviews its financial statements. A 

firm that does not report extraordinary items should perform better than 

a firm that does. Hence, the occurrence of extraordinary charges should be 

negatively related to stock returns. 

The research uses data from COMPUSTAT and the returns are annual total stock 

returns, where dividends and stock splits are taken into account; 1237 companies are 

considered and 7145 are the cross sectional-time series observations. 

  

 
42 Athanassakos, G. “Estimating Expected Equity Risk-Premia and the Cost of Equity Using the Bond Plus Risk-

Premium Approach: The Canadian Experience” Multinational Finance Journal, 1998, pp. 229-254 
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The stocks are divided in quartiles, named Q1, Q2, Q3 and Q4, based on the 

yearly PE43, in order to form four equal-weight portfolios, and the mean and median of 

the returns are measured. Q1 and Q4 are respectively the value and stock quartiles; while, 

the Q2 and Q3 are jointly measured. The following table summarizes the results, showing 

the mean and the median of the returns along with the financial and market variables. 

From table 1 is possible to observe an inverse relationship between returns and 

the PE, which means that the value portfolio Q1 (PE mean 7.24x and median 7.42x), 

beats the Q2 and Q3 portfolio (PE mean 15.68x and median 14.73), which, in turn, 

beats the growth portfolio Q4 (PE mean 77.71x and median 42.14), in both mean returns 

(16.68% vs 8.87% vs 6.32%) and median returns (8.89% vs 5.53%, vs 0%). 

The median values of the fundamental and market variables for growth firms show 

that they are larger, more liquid and have better revenue, EBIT, current ratio and EPS 

growth than value firms, while the latter have higher turnover than growth firms. There 

is not much difference in terms of the other variables. 

  

 
43 PE = Price-to-Earnings 
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Table 1 (Sorted Quarterlies by P/E Ratio)44 

 

 
44 For more details on the tables see Athanassakos, G. “Separating Winners from Losers among Value and Growth 

Stocks in Canada” The Journal of Applied Research in Accounting and Finance, 2013, pp. 17-40 
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The table 2 shows the average returns of the portfolios and the corresponding 

value premium per year, subperiods and cumulative period. 

Table 2 (Mean Annual Stock Returns to P/E Ratio (April, Trailing) Based Value and 

Growth Strategies by Year, Sub-Period and State of the World) 

 

The analyzed period (1985 – 2008) shows the existence of the value premium, 

with a 10.54% value that is statistically significant (p-value below 0.05). During the 

subperiods (1985 – 1995 and 1996 – 2008) we see the presence of the value premium, 

despite the first subperiod that is not statistically significant (p-value = 0.3737). 
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Subsequently, G. Athanassakos (2013) investigated if the financial and market 

variables influence the returns. He divided the stocks in value and growth groups based 

on the best combination, with the greater predictive capacity of expected returns, of 

LIQUID, SIZE, TURNOVER, EBITG and EPSG, resulting from statistic tests. The goal 

was to check if the best performing stocks outperformed the worst performing ones. 

Table 3 (Mean and Median Annual Returns for Stocks with Turnover, EBIT Growth, 

EPS Growth, Liquidity and Market Cap which are above or below their Median Values 

for Value and Growth Stocks, as well as Total Sample, period 1985-2009) 

 

The table 3 shows the mean and median annual returns for stocks with different 

values which are above or below their median values for value and growth stocks. 

• TURNOVER: the mean and median returns of value stocks overperform 

the mean and median returns of the growth ones, for both the above and 

the below median groups; the value stocks with greater TURNOVER values 

overperform the ones with values below the median; while it doesn’t happen 

with the growth stocks. 

• EBITG and EPSG: the mean and median returns of value stocks 

overperform the mean and median returns of the growth ones for each 

group; in both categories, the stocks with above median indicators 

outperform the stocks with below median indicators. 
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• LIQUID and SIZE: the mean and median returns of value stocks 

overperform the mean and median returns of the growth ones for each 

group; in both categories, the stocks with above median indicators 

outperform the stocks with below median indicators. 

Two different regressions, the OLS method and the Fama-MacBeth one, have 

been performed to deeply analyze the relationship between the variables and the returns. 

The correlation of the considered variables has been tested and some of them have been 

discarded to avoid multicollinearity problems. The following table summarizes the results 

of the regressions. 

Table 4 (Estimation Results for Regressing Forward Stock Returns Against a Number 

of Dependent Variables from Company’s Financials and Value/Growth Indicator) 

 

The VTurn and VEPSG represent indicators of the net value between value and 

growth stocks, but these variables are not used for the construction of the score because 

they are significantly correlated with the others. 

As expected, the growth rates of EBIT (EBITG) and of EPS (EPSG) are positively 

correlated to the returns, while the extraordinary items (EXTRA), the liquidity (LIQUID) 

and the market cap (SIZE) are inversely correlated with the returns. Conversely, the 

TURNOVER, of the overall sample, results negatively correlated with the returns; 
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nevertheless, for value stocks the correlation is strongly positive. The adjusted R-squared 

is large enough to confirm the statistical significance of the results. 

In light of the results, a composite SCORE was built separating the winners from 

the losers.  G. Athanassakos (2013) formed that score employing the contemporaneous 

medians for the fundamental and market metrics (Market Cap, Stock Liquidity, 

TURNOVER, EBIT and EPS Growth) within value or growth firms irrespective of the 

industry. Then, based on those indicators of each value or growth firm, the researcher 

assigned binary values (1 or 2) to each sample firm in relation to the previously calculated 

medians for the metrics. If a firm has stock liquidity or market cap metrics below their 

respective contemporaneous medians, it is assigned the value of 1; if a firm has growth 

rates of EBIT or EPS above their respective contemporaneous medians, it is assigned a 

value of 1; if value (growth) firms present a TURNOVER above (below) their respective 

contemporaneous medians, it is assigned a value of 1. Otherwise, values are equal to 2. 

As a result, market cap and stock liquidity are negatively related to future 

performances, while EBIT and EPS growth rates are positively related. Turnover is 

positively related to future performances for value stocks and negatively for growth 

stocks. 

The sum of all the five firm-specific values mentioned above constitute the 

composite SCORE indicator for each firm. The value and growth stocks are ranked by 

the SCORE indicator and they form six value and growth portfolios. The lower the 

SCORE is, the better the returns are. 

Table 5 (Mean and Median Annual Returns of Stocks Based on the Composite Score 

for Value and Growth Stocks, period 1985-2009) 
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Over the considered period, value (growth) stocks with SCORE values of 1 and 2 

have a mean annual return of 40.20% (27.20%) and 28.6% (15.30%), whereas the overall 

sample mean and median annual returns for value (growth) firms over 1985-2009 are 

16.86% (6.32%) and 8.90% (0%). At the same time, value (growth) stocks with SCORE 

values of 5 and 6 have a mean annual return of -3.20% (-17.50%) and -8.80% and  

(-25.07%). 

An investment strategy of buying the low SCORE value (growth) stocks with a 

low SCORE and shorting the high SCORE value (growth) stocks would have beaten the 

low Price-to-Earnings portfolio by 30% (40%), over the 1985-2009 period. 

These valuable results testify the importance of the composite scores and the 

reliability they have in identifying the winning stocks with less effort than a highly  

time-consuming analysis such as a Discounted Cash Flow. 
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CHAPTER II 

2. AN ALTERNATIVE ANALYSIS TO VALUE AND GROWTH 

STOCKS 

The first section, of this chapter, focuses on the analysis of the value and growth 

stocks and tests the possible to exploit them. The second section shows an alternative 

possibility to the value and growth investing strategies. 

2.1 VALUE VS GROWTH ANALYSIS 

The purpose of this paragraph is to check the existence of the value premium after 

the financial crisis of 2008, following in Fama's and French's (1998)45 along with 

Athanassakos’s (2013)46 footsteps. First, it is explained how the data have been collected, 

its structure and the methodology of the analysis. Then, the research results are 

illustrated together with the relative tests. 

2.1.1 DATA AND METHODOLOGY 

The study is based on the Standard & Poor's 500 Index47, which is a market 

capitalization-weighted index of the top 500 U.S. companies. As mentioned by 

Investopedia48, “the individual market weights are calculated by dividing the free-float 

market capitalization of a company in the index by the total market capitalization of the 

index”, thus the companies with the largest market capitalization have a higher percentage 

allocation. 

The considered period covers 2009 to 2019 and the data include for each stock: 

the average yearly Price-to-Earnings Ratios, Price-to-Book Ratios and Dividend Yields 

from 2009 to 2018; the betas from 2009 to 2018; and the total returns adjusted for 

 
45 Fama, Eugene and Kenneth French “Value versus Growth: The International Evidence” The Journal of Finance, 

1998 
46 Athanassakos, G. “Separating Winners from Losers among Value and Growth Stocks in Canada” The Journal of 

Applied Research in Accounting and Finance, 2013, pp. 17-40 
47 From now on “S&P 500” 
48 “S&P 500 Index – Standard & Poor's 500 Index” Investopedia. https://www.investopedia.com/terms/s/sp500.asp 

https://www.investopedia.com/terms/s/sp500.asp
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stock splits from 2010 to 2019. This span of time has been chosen to verify if the value 

stocks beat the growth stocks after the 2008 financial crisis. 

The collected data49 follow this scheme:  

1. Acquisition of the yearly list of companies of the S&P 500 from 2010 to 

2019; 

2. Checking for delisted companies each year in order to remove them from 

the sample; 

3. Building of a sample each year from 2010 to 2019, based on the yearly 

average Price-to-Earnings Trailing Ratio, Price-to-Book Ratio and 

Dividend Yield50 of the previous year. 

The banks and some financial service firms were removed by the PE samples, 

because this ratio is not the best one to evaluate them, and the DY samples have been 

built for those discarded companies. PE ratio is not the best one because bank earnings 

can easily swing up and down from one quarter to the next, producing unreliable valuation 

results. PB and DY rely on values which are less sensitive to fluctuations than earnings, 

providing a more stable valuation measure. 

Ten equal-weight portfolios were created and rebalanced the first trading day of 

each year over the period 2010-2019, ranked by deciles based on PE and PB. The stocks 

with low PE and PB are value stocks, while those with a high PE and PB are growth 

stocks. Hence, the first portfolio contains the stocks in the first decile of the distribution 

of the ratios, the second portfolio contains the stocks in the second decile and so forth. 

Five equal-weight portfolios were created and rebalanced the first trading day of 

each year over the period 2010-2019, ranked by quintiles based on DY. The stocks with 

high DY are value stocks, while those with low DY are growth stocks. Hence, the portfolio 

structure is the same of the PE and PB ratios, but with quintiles instead of deciles. 

 
49 The data was collected on Bloomberg 
50 From now on: Price-to-Earnings Trailing Ratio = PE; Price-to-Book Ratio = PB; Dividend Yield = DY 
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Decile 1 and 2 (9 and 10), of the PE sample and the PB one, were combined and 

marked as value (growth) portfolio, while for the DY sample we simply used the quintile 

1 (5) as value (growth) portfolio, in order to statistically test the means of each year. 

 Subsequently, the betas of the firms were calculated and the expected CAPM 

returns51 of each sample were determined. The sample portfolios were compared with 

the CAPM returns in order to check whether the portfolios would have produced excess 

returns or deficits, over the 10-year interval 2010 - 2019. An excess return of the sample 

compared to the CAPM expected returns means that the betas, thus the riskiness of the 

stocks, would drive to an overperformance of the portfolio, while a deficit means that the 

portfolio generated a lower return than the CAPM suggested. 

Before the analysis of the returns, the Interquartile Method has been used to find 

and discard the outliers for each sample. 

2.1.2 EMPIRICAL RESULTS: RETURNS ANALYSIS AND STATISTICAL TESTS 

The tables are organized by samples and contents. The numbers identify the 

sample group: “6” is for PE sample, “7” is for PB sample and “8” is for DY sample. The 

letters identify the contents of the table: “a” stands for “Total returns & Normality Test”, 

“b” for “Value – Growth & T-Tests”, “c” for “Yearly Total Returns Average 2010 - 2019” 

and “d” for “Excess Returns Compared to CAPM” 

Appendix B contains the yearly graphs of total returns (useful for the tables “a” of 

each group), where is possible to see the evolution over time of each decile of all the 

samples. 

Table 6a shows the total returns of each decile, from 1 to 10, adjusted for 

dividends and stock splits, from 2010 to 2019. On the right side, we have the results of 

the Shapiro-Wilk test52, indicated with the p-value scores, and just the sample of 2010 

 
51 Ra = Rrf + a * (Rm – Rrf) where the risk-free Rrf is the 10-Year Treasury Annual Yield of the same year under 

analysis. 
52 Test to check the normality of the distribution. 
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(p-value = 0.0061) is not normally distributed. On the bottom there are, for each decile, 

the 10-year averages, in order to reduce the statistical error. 

Table 6a (PE: Total Returns & Normality Test): 

 

The Table 6a reports the mean annual total returns of each decile for the period Jan 4, 2010 – Dec 31, 

2019 and their 10-year averages (2010 – 2019). It also reports the p-values of the Shapiro-Wilk test 

(Normality Test) applied to each yearly sample. Every year, starting in 2010, firms are ranked based on 
the previous year PE from low to high and the ranked firms are divided into 10 groups of equal size 

(deciles). The total number of observations is 8,022 belonging to 594 companies. 

Table 6b shows the comparison between the value portfolio (deciles 1 and 2 

combined) and growth portfolio (decile 9 and 10 combined) of each year. In addition, the 

Two-Sided T-Test (H1: μG – μV ≠ 0) and the One-Sided T-Test (H1: μG – μV < 0) have 

been performed, the former to verify whether the means of the value and growth 

portfolios were equal (null hypothesis) or the growth mean was different than the value 

mean (alternative hypothesis), the latter to verify whether the means of the value and 

growth portfolios were equal (null hypothesis) or the growth mean was less than the 

value mean (alternative hypothesis). 

The fourth column displays the difference between the Value (V) and Growth (G) 

portfolios. The value stocks overperformed the growth stocks during the 2011 (4.47%), 

2013 (17.76%), 2016 (15.30%) and the 2017 (0.61%) and the results are confirmed by 

the p-values just for the 2013 and the 2016 periods. The growth stocks outperformed 

the value stocks during the 2010 (11.34%), 2012 (3.09%), 2014 (1.50%), 2015 (7.86%), 

2018 (8.36%), and the 2019 (5.32%) and the results are confirmed by the p-values just 

for the 2010, 2015 and the 2018.  

  

1 2 3 4 5 6 7 8 9 10

2010 15.98% 10.97% 21.59% 14.49% 14.99% 21.58% 18.05% 17.19% 26.19% 23.43% 0.0061

2011 7.10% 2.42% 7.82% 9.24% 0.63% 0.02% -3.45% 2.95% 0.97% -0.41% 0.3747

2012 12.86% 9.02% 12.40% 11.40% 14.93% 14.93% 13.72% 13.32% 13.91% 15.23% 0.1503

2013 47.76% 38.31% 32.63% 35.12% 33.79% 32.29% 37.93% 37.72% 28.02% 22.71% 0.3878

2014 14.59% 15.20% 15.44% 16.22% 11.93% 15.32% 15.90% 12.52% 14.30% 18.50% 0.1054

2015 -9.73% -5.09% -12.89% -5.93% -0.66% -1.70% 2.76% 4.65% -3.05% 3.94% 0.5484

2016 14.28% 22.00% 16.93% 18.41% 7.24% 11.31% 7.36% 6.69% 3.74% 1.93% 0.4351

2017 15.92% 17.75% 14.86% 16.51% 20.06% 20.98% 25.32% 16.56% 15.24% 17.19% 0.4716

2018 -10.46% -10.55% -15.81% -9.29% -5.37% -2.60% -6.75% -2.18% -3.59% -0.70% 0.1756

2019 25.79% 26.54% 24.20% 28.51% 23.69% 26.34% 29.05% 33.32% 35.83% 28.37% 0.5417

Avg 10y 13.41% 12.66% 11.72% 13.47% 12.12% 13.85% 13.99% 14.27% 13.16% 13.02%

DECILE
YEAR

Normality Test        

(p-value)
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Table 6b (PE: Value – Growth & T-Tests): 

 

The Table 6b reports the mean annual total returns of decile 1 and 2 combined, marked as Value (V), and 

the mean annual total returns of decile 9 and 10 combined, marked as Growth (G), and their difference 

(V – G) for the period Jan 4, 2010 – Dec 31, 2019. The Null Hypothesis, H0: μG – μV = 0 is the same for 

both the tests, while the Alternative Hypothesis are H1: μG – μV ≠ 0 for the Two-Sided T-Test, and  
H1: μG – μV < 0 for the One-Sided T-Test. The T-Tests are unpaired with equal or unequal variances, 

depending on the variance test results (“var.test” function in R code53 to test homoskedasticity). All the 

assumptions for the tests are verified and observed. 

The Table 6c is a bar chart of the average across the ten years, from 2010 to 

2019, of the yearly total return for each decile. The deciles’ values are close to each 

other and move within a range of 11% to 15%. 

Table 6c (PE Yearly Total Returns Average 2010 - 2019): 

  

The Table 6c reports the average across the ten years, from 2010 to 2019, of the yearly total return for 

each decile. The decile 1 is the one with the lowest PE, while the decile 10 is the one with the highest PE. 

 
53 R code is a programming language and free software environment for statistical computing and graphics supported 

by the R Foundation for Statistical Computing. 

YEAR Value (V) Growth (G) V - G T-Test (H1: μG - μV ≠ 0) T-Test (H1: μG - μV < 0)

2010 13.48% 24.81% -11.34% 3.19E-03 0.9984

2011 4.76% 0.28% 4.47% 0.2099 0.1050

2012 10.94% 14.03% -3.09% 0.2722 0.8639

2013 43.09% 25.33% 17.76% 2.58E-05 1.29E-05

2014 14.90% 16.40% -1.50% 0.6486 0.6757

2015 -7.41% 0.45% -7.86% 0.0466 0.9767

2016 18.14% 2.83% 15.30% 2.32E-06 1.16E-06

2017 16.84% 16.22% 0.61% 0.8826 0.4413

2018 -10.50% -2.15% -8.36% 0.0106 0.9947

2019 26.17% 31.49% -5.32% 0.1456 0.9272
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The Table 6d displays the 10-year average of the yearly total returns of the value 

and growth portfolios, of the PE sample, compared to the 10-year average of the yearly 

CAPM expected returns. Both the samples generated lower returns than the CAPMs, 

respectively -3.89% for value and -0.65% for growth, thus negative excess returns are 

reported. The p-value (0.00001) of the difference in the means T-Test indicates that the 

Null Hypothesis is rejected for the Alternative Hypothesis (H1: μV – μCAPM < 0), thus the 

result is statistically significant, while the p-value (0.175) of the difference in the means 

T-Test indicates that the Null Hypothesis cannot be rejected, thus the results is not 

statistically significant. 

Table 6d (PE Excess Returns Compared to CAPM): 

 

 

The Table 6d, which includes a graph and a table, reports the 10-year average of yearly excess returns of 

the value and growth portfolios compared to the 10-year average of the yearly expected CAPM returns. 
The last two columns show the p-value and the 10-year average of the yearly betas of the value and growth 

portfolios. 

Table 7a shows the total returns of each decile, from 1 to 10, adjusted for 

dividends and stock splits, from 2010 to 2019. On the right side, we have the results of 

the Shapiro-Wilk test, indicated with the p-value scores, and just the sample of 2010  

YEAR Value (V) CAPM (V) Excess p-value Avg Beta (G)

2010 - 2019 13.04% 16.93% -3.89% 0.00001 1.160

YEAR Growth (G) CAPM (G) Excess p-value Avg Beta (G)

2010 - 2019 12.97% 13.62% -0.65% 0.175 0.998
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(p-value = 0.0027) is not normally distributed. On the bottom there are, for each decile, 

the 10-year averages, in order to reduce the statistical error. 

Table 7a (PB: Total Returns & Normality Test): 

 

The Table 7a reports the mean annual total returns of each decile for the period Jan 4, 2010 – Dec 31, 

2019 and their 10-year averages (2010 – 2019). It also reports the p-values of the Shapiro-Wilk test 

(Normality Test) applied to each yearly sample. Every year, starting in 2010, firms are ranked based on 
the previous year PB from low to high and the ranked firms are divided into 10 groups of equal size 

(deciles). The total number of observations is 9,130 belonging to 660 companies. 

Table 7b shows the comparison between the value portfolio (deciles 1 and 2 

combined) and growth portfolio (decile 9 and 10 combined) of each year. In addition, the 

Two-Sided T-Test (H1: μG – μV ≠ 0) and the One-Sided T-Test (H1: μG – μV < 0) have 

been performed, the former to verify whether the means of the value and growth 

portfolios were equal (null hypothesis) or the growth mean was different than the value 

mean (alternative hypothesis), the latter to verify whether the means of the value and 

growth portfolios were equal (null hypothesis) or the growth mean was less than the 

value mean (alternative hypothesis). 

The fourth column displays the difference between the Value (V) and Growth (G) 

portfolios. The value stocks overperformed the growth stocks during the 2012 (2.49%), 

2013 (8.87%), 2014 (1.46%) and the 2016 (20.58%) and the results are confirmed by 

the p-values just for the 2013 and the 2016 periods. The growth stocks outperformed 

the value stocks during the 2010 (0.52%), 2011 (10.06%), 2015 (12.34%), 2017 

(5.49%), 2018 (16.61%), and the 2019 (7.63%), and the results are confirmed by the 

p-values for the 2011, 2015, 2018 and the 2019.  

  

1 2 3 4 5 6 7 8 9 10

2010 19.73% 19.43% 13.44% 18.34% 18.95% 18.15% 21.19% 15.34% 22.03% 18.21% 0.0027

2011 -11.90% -0.16% 1.29% -1.08% 4.45% -0.23% -1.71% 2.96% 2.90% 5.01% 0.1710

2012 17.46% 14.44% 12.21% 13.26% 14.74% 16.32% 15.87% 13.23% 15.23% 11.92% 0.1642

2013 51.00% 30.91% 33.65% 37.03% 34.02% 39.11% 37.24% 38.34% 25.67% 38.35% 0.3453

2014 14.87% 15.92% 11.04% 17.89% 14.31% 15.86% 13.71% 13.31% 12.14% 15.69% 0.2228

2015 -8.94% -7.23% 0.31% -3.47% -8.38% -5.84% -1.71% 1.42% 1.15% 4.91% 0.2499

2016 27.15% 19.99% 14.03% 22.21% 7.67% 9.49% 13.16% 8.64% 5.17% 1.77% 0.5012

2017 12.94% 18.09% 9.87% 16.90% 19.47% 16.31% 24.14% 21.55% 22.28% 21.72% 0.5359

2018 -18.56% -11.82% -8.55% -13.05% -7.22% -9.49% -9.60% -4.62% -0.97% 1.99% 0.0870

2019 24.46% 26.16% 31.44% 26.02% 31.01% 28.62% 26.75% 31.39% 32.55% 33.33% 0.5328

Avg 10y 12.82% 12.57% 11.87% 13.40% 12.90% 12.83% 13.90% 14.16% 13.81% 15.29%

YEAR
DECILE Normality Test       

(p-value)
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Table 7b (PB: Value – Growth & T-Tests): 

 

The Table 7b reports the mean annual total returns of decile 1 and 2 combined, marked as Value (V), and 

the mean annual total returns of decile 9 and 10 combined, marked as Growth (G), and their difference 
(V – G) for the period Jan 4, 2010 – Dec 31, 2019. The Null Hypothesis, H0: μG – μV = 0 is the same for 

both the tests, while the Alternative Hypothesis are H1: μG – μV ≠ 0 for the Two-Sided T-Test, and  

H1: μG – μV < 0 for the One-Sided T-Test. The T-Tests are unpaired with equal or unequal variances, 

depending on the variance test results (“var.test” function in R code to test homoskedasticity). All the 

assumptions for the tests are verified and observed. 

The Table 7c is a bar chart of the average across the ten years, from 2010 to 

2019, of the yearly total return for each decile. The deciles’ values are close to each 

other and move within a range of 11% to 16%. 

Table 7c (PB Yearly Total Returns Average 2010 - 2019): 

 

The Table 7c reports the average across the ten years, from 2010 to 2019, of the yearly total return for 

each decile. The decile 1 is the one with the lowest PB, while the decile 10 is the one with the highest PB. 

  

YEAR Value (V) Growth (G) V - G T-Test (H1: μG - μV ≠ 0) T-Test (H1: μG - μV < 0)

2010 19.58% 20.10% -0.52% 0.8772 0.5614

2011 -6.10% 3.96% -10.06% 0.0036 0.9982

2012 15.95% 13.47% 2.49% 0.2844 0.1422

2013 40.95% 32.08% 8.87% 0.0177 0.0088

2014 15.39% 13.93% 1.46% 0.6028 0.3014

2015 -9.31% 3.03% -12.34% 0.0001 0.9999

2016 24.05% 3.47% 20.58% 7.878E-16 3.939E-16

2017 16.51% 22.00% -5.49% 0.0627 0.9687

2018 -16.08% 0.53% -16.61% 5.924E-09 1

2019 25.31% 32.94% -7.63% 0.0133 0.9933
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The Table 7d displays the 10-year average of the yearly total returns of the value 

and growth portfolios, of the PB sample, compared to the 10-year average of the yearly 

CAPM expected returns. The value stocks generated lower returns than the CAPM (-

4.57%), thus negative excess returns are reported. The growth stocks generated an 

excess return of 1.22% and this result could be related to the 10-year average of the 

yearly betas of the sample. Both the p-values of the difference in the means T-Tests, 

respectively 0.00000002 and 0.02373, indicate that the Null Hypothesis is rejected for 

the Alternative Hypothesis (H1: μG – μCAPM < 0 and H1: μG – μCAPM < 0), thus the results 

are statistically significant. 

Table 7d (PB Excess Returns Compared to CAPM): 

 

 

The Table 7d, which includes a graph and a table, reports the 10-year average of yearly excess returns of 

the value and growth portfolios compared to the 10-year average of the yearly expected CAPM returns. 
The last two columns show the p-value and the 10-year average of the yearly betas of the value and growth 

portfolios. 

Table 8a shows the total returns of each quintile, from 1 to 5, adjusted for 

dividends and stock splits, from 2010 to 2019. On the right side, we have the results of 

the Shapiro-Wilk test, indicated with the p-value scores, and just the sample of 2013  

(p-value = 0.02587) is not normally distributed. On the bottom there are, for each 

quintile, the 10-year averages, in order to reduce the statistical error.  

YEAR Value (V) CAPM (V) Excess p-value Avg Beta (G)

2010 - 2019 12.63% 17.19% -4.57% 0.00000002 1.208

YEAR Growth (G) CAPM (G) Excess p-value Avg Beta (G)

2010 - 2019 14.55% 13.33% 1.22% 0.02373 0.979
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Table 8a (DY Total Returns & Normality Test): 

 

The Table 8a reports the mean annual returns of each quintile for the period Jan 4, 2010 – Dec 31, 2019 

and their 10-year averages (2010 – 2019). It also reports the p-values of the Shapiro-Wilk test (Normality 
Test) applied to each yearly sample. Every year, starting in 2010, firms are ranked based on the previous 

year DY from high to low and the ranked firms are divided into 5 groups of equal size (quintiles). The total 

number of observations is 1.022 belonging to 63 companies. 

Table 7b shows the comparison between the value portfolio (quintile 1) and 

growth portfolio (quintile 5) of each year. In addition, the Two-Sided T-Test  

(H1: μG – μV ≠ 0) and the One-Sided T-Test (H1: μG – μV < 0) have been performed, 

the former to verify whether the means of the value and growth portfolios were equal 

(null hypothesis) or the growth mean was different than the value mean (alternative 

hypothesis), the latter to verify whether the means of the value and growth portfolios 

were equal (null hypothesis) or the growth mean was less than the value mean (alternative 

hypothesis). 

The fourth column displays the difference between the Value (V) and Growth (G) 

portfolios. The value stocks overperformed the growth stocks during the 2011 (20.46%), 

2013 (7.02%), 2014 (3.24%), 2015 (4.33%) and the 2016 (0.68%) and the results are 

confirmed by the p-value just for the 2011. The growth stocks outperformed the value 

stocks during the 2010 (2.49%), 2012 (2.02%), 2017 (2.29%), 2018 (3.85%), and the 

2019 (2.13%), but the results are not statistically significant. 

  

1         2         3         4         5         

2010 18.02% 14.51% 18.89% 20.89% 15.53% 0.4261

2011 -19.48% -21.85% -18.40% -7.42% 0.98% 0.8545

2012 26.38% 25.90% 15.71% 24.38% 24.36% 0.5258

2013 41.06% 57.40% 56.59% 42.89% 48.08% 0.02587

2014 7.53% 13.82% 11.07% 9.95% 10.77% 0.9996

2015 -5.51% -0.38% -5.16% 0.67% -1.18% 0.9677

2016 17.93% 20.60% 23.85% 29.01% 18.61% 0.7882

2017 20.10% 21.93% 20.40% 15.29% 17.80% 0.792

2018 -11.07% -21.76% -20.12% -14.54% -14.92% 0.4439

2019 31.31% 33.15% 30.88% 39.78% 29.18% 0.5418

Avg 10y 12.63% 14.33% 13.37% 16.09% 14.92%

Normality Test       

(p-value)
YEAR

QUINTILE
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Table 8b (DY: Value – Growth & T-Tests): 

 

The Table 8b reports the mean annual total returns of quintile 1, marked as Value (V), and the mean 

annual total returns of quintile 5, marked as Growth (G), and their difference (V – G) for the period  
Jan 4, 2010 – Dec 31, 2019. The Null Hypothesis, H0: μG – μV = 0 is the same for both the tests, while 

the Alternative Hypothesis are H1: μG – μV ≠ 0 for the Two-Sided T-Test, and H1: μG – μV < 0 for the 

One-Sided T-Test. The T-Tests are unpaired with equal or unequal variances, depending on the variance 

test results (“var.test” function in R code to test homoskedasticity). All the assumptions for the tests are 

verified and observed. 

The Table 8c is a bar chart of the average across the ten years, from 2010 to 

2019, of the yearly total return for each quintile. The quintiles’ values are close to each 

other and move within a range of 12% to 16%. 

Table 8c (DY Yearly Total Returns Average 2010 - 2019): 

 

The Table 8c reports the average across the ten years, from 2010 to 2019, of the yearly total return for 

each quintile. The quintile 1 is the one with the highest DY, while the quintile 5 is the one with the lowest 

DY. 

  

YEAR Value (V) Growth (G) V - G T-Test (H1: μG - μV ≠ 0) T-Test (H1: μG - μV < 0)

2010 15.53% 18.02% -2.49% 0.7835 0.6083

2011 0.98% -19.48% 20.46% 0.0371 0.0186

2012 24.36% 26.38% -2.02% 0.7739 0.6131

2013 48.08% 41.06% 7.02% 0.3475 0.1737

2014 10.77% 7.53% 3.24% 0.4394 0.2197

2015 -1.18% -5.51% 4.33% 0.3336 0.1668

2016 18.61% 17.93% 0.68% 0.9016 0.4508

2017 17.80% 20.10% -2.29% 0.6513 0.6744

2018 -14.92% -11.07% -3.85% 0.4726 0.7637

2019 29.18% 31.31% -2.13% 0.7750 0.6125
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The Table 8d displays the 10-year average of the yearly total returns of the value 

and growth portfolios, of the DY sample, compared to the 10-year average of the yearly 

CAPM expected returns. Both the samples generated lower returns than the CAPMs, 

respectively -1.98% for value and -5.82% for growth, thus negative excess returns are 

reported. Both the p-values of the difference in the means T-Tests, respectively 0.042 

and 0.001338, indicate that the Null Hypothesis is rejected for the Alternative Hypothesis 

(H1: μV – μCAPM < 0 and H1: μG – μCAPM < 0), thus the results are statistically significant. 

Table 8d (DY Excess Returns Compared to CAPM): 

 

 

The Table 8d, which includes a graph and a table, reports the 10-year average of yearly excess returns of 

the value and growth portfolios compared to the 10-year average of the yearly expected CAPM returns. 

The last two columns show the p-value and the 10-year average of the yearly betas of the value and growth 

portfolios. 

The results listed above show that, after the financial crisis of 2008, there are no 

trends for either value premium or growth premium for PE and DY samples, statistically 

confirmed by the T-test. The PB sample shows some more evidence than the other two 

samples, but it is equally difficult to see reliable patterns. This means it is no longer 

convenient to exploit the strategies based solely on the Price-to-Earnings Ratios, the 

Price-to-Book Ratios and the Dividend Yield. 

YEAR Value (V) CAPM (V) Excess p-value Avg Beta (G)

2010 - 2019 14.92% 16.90% -1.98% 0.042 1.158

YEAR Growth (G) CAPM (G) Excess p-value Avg Beta (G)

2010 - 2019 12.63% 18.44% -5.82% 0.001338 1.395
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For five of the six portfolios, as we see from the Tables 6d, 7d and 8d, we obtained 

a lower average performance than that prescribed by the CAPM and just the growth 

portfolio of the PB sample generated an excess return of 1.22%, over the 10-year average 

of the yearly excess returns. 

Those results are extremely important, it would appear that value portfolios do 

not overperform growth portfolios, but neither value nor growth do better than an index 

fund that tracks the S&P 500. 

To make up for this and to refine the research, a composite score, that combines 

fundamental indicators with a greater explanatory power than the aforementioned 

strategies, has been developed and it is analyzed in detail in the next paragraph. 

2.2 GOOD VS BAD STOCKS 

Nowadays, the smart beta funds play a relevant role in the game. There is no 

single approach to developing a smart beta investment strategy, usually the smart beta 

funds combine the benefits of passive investing and active investing. Smart beta strategies 

adopt more sophisticated approaches than the single ratio strategies of value and growth 

investing and the alternative metrics such as volatility, liquidity, quality, value, size and 

momentum are the basis of them. 

Nevertheless, as B. Malkiel (2014)54 tell us “Is Smart Beta Really Smart?”, when 

smart beta works, the excess return comes from the additional risk of tilting towards 

value, size, small-cap or other elements. Thus, smart beta can work but just not all the 

time. 

Therefore, is it possible to have a reliable investment strategy that generates extra 

returns over the long-run? 

Researchers have attempted to answer to this question and a relevant study comes 

from Piotrioski (2000)55, who measured the firm’s investment attractiveness using a 

 
54 Malkiel, G. Burton “Is Smart Beta Really Smart?” The Journal of Portfolio Management, 2014, pp. 127-134 

55 Piotroski, D. Joseph “Value Investing: The Use of Historical Financial Statement Information to Separate Winners 

from Losers” Journal of Accounting Research, 2000, pp. 1–41 
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composite score of individual firm fundamental metrics of past performances, such as 

profitability, efficiency, capital structure and liquidity. He finds that among the value 

stocks those with the high composite score tend to overperform those with a low score. 

This section focuses on finding a composite score that helps to identify portfolios 

that can produce higher returns than a traditional strategy based on the ratios. 

2.2.1 DATA AND METHODOLOGY 

The sample includes 484 firms out of 665, due to some missing values. Companies 

analyzed were listed on the S&P 500 for the period 2009-2019: the data related to the 

indicators, used for the subsequently year firms ranking, cover the period 2009 - 2018; 

the total returns, adjusted for dividends and stock splits, cover the period 2010 - 2019. 

This study uses indicators, derived from company financials, that are defined as 

follows: 

- Dollar is the One Dollar Rule of Warren Buffet (the ratio between Retained 

Earnings of time t minus Retained Earnings of time t-10 and Market Cap of 

time t minus Market Cap of time t-10); 

- DE is Debt-to-Equity Ratio (Total Liabilities divided by Shareholders’ Equity); 

- ROE is the Return on Equity (Net Income divided by Shareholders’ Equity); 

- CR is the Current Ratio (Current Assets divided by Total Current Liabilities); 

- QR is Quick Ratio (Cash, Cash Equivalents & Marketable Securities plus 

Accounts Receivable all divided by Total Current Liabilities); 

- OpCFperShare is Operating Cash Flow Per Share (Operating Cash Flow minus 

Preferred Dividends all divided by Common Shares Outstanding); 

- ROA is Return on Assets (Net Income divided by Total Assets); 

- EBITDA is Earnings Before Interest, Taxes, Depreciation and Amortization; 

- EBIT is Earnings Before Interest and Taxes; 

- NetIncomett1 is the variation between Net Income at time t and t-1; 

- DAssets is Debt-to-Assets ratio (Total Debt divided by Total Assets); 

- ICR is Interest Coverage Ratio (EBIT divided by Interest Expense); 
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- DSO is Days Sales Outstanding (Accounts Receivable divided Total Credit 

Sales multiplied by Number of Days); 

- CashRatio is Cash Ratio (Cash, Cash Equivalents & Marketable Securities 

divided by Total Current Liabilities); 

Those indicators have been chosen because, after the financial crisis of 2008, 

metrics such as liquidity, profitability, efficiency and financial leverage, along with debt 

ratios, would better explain a company’s performance. The dataset has been organized 

as panel data and uploaded into Stata56. The tests, to check the assumptions, have been 

performed as follows and the results are displayed in appendix C: 

- Wooldridge Test (Stata function: “xtserial”) for the First-Order 

Autocorrelation; 

- Fisher Dickey Fuller Test (Stata function: “xtunitroot fisher”) for the 

Stationarity; 

- Hausman Test (Stata function: “hausman”) to choose between a Fixed-Effects 

or a Random-Effects Regression Model; 

- Modified Wald Test (Stata function: “xttest3”) for the Groupwise 

Heteroskedasticity in Fixed-Effects.  

Consequently, we end up with 71,941 data panel observations, belonging to 484 

companies. 

Regressions have been used to better examine the relationships among the total 

returns and the financial metrics. A backward stepwise elimination57 was adopted to 

select the only significant indicators (regressors) with a threshold of 0.10, that means a 

p-values equal or less than 0.10. And, using this data, a composite score indicator has 

been constructed. 

 
56 Stata is a general-purpose statistical software package created in 1985 by StataCorp 
57 Backward stepwise selection (or backward elimination) is a variable selection method which: begins with a model 

that contains all variables under consideration; then starts removing the least significant variables one after the other; 

until a pre-specified stopping rule is reached or until no variable is left in the model. 
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The composite score capability is used to select winner and loser stocks. To better 

forecast future returns, the score is analyzed together with the performance of the 

selection strategy. 

2.2.2 EMPIRICAL RESULTS: DATA PANEL AND SCORE 

The multivariate linear regression, before the backward stepwise elimination, was: 

Ri,t = a0 + a1*Dollari,t-1 + a2*DEi,t-1 + a3*ROEi,t-1 + a4*CRi,t-1 + a5*QRi,t-1  

  + a6*OpCFperSharei,t-1 + a7*ROAi,t-1 + a8*EBITDAi,t-1 + a9*EBITi,t-1 

  + a10*NetIncomett1i,t-1 + a11*DAssetsi,t-1 + a12*ICRi,t-1 + a13*DSOi,t-1 

  + a14*CashRatioi,t-1 + ei,t      (1) 

where: 

- the dependent variable Ri,t is the annual total return for firm i at time t; 

- the independent variables are the 14 financial metrics mentioned in section 

2.2.1 and are as at time t-1; 

- a0 is the intercept; 

- ei,t is the error term for firm I at time t. 

The Table 9 shows the results of the fixed-effects regression with robust error 

terms with fourteen regressors, which is the starting point for the backward stepwise 

elimination. 
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Table 9 (Fixed-Effects Regression with Robust Error Terms - 14 indicators): 

 

 

We removed the indicators one by one following this order: 1st OpCFperShare;  

2nd DE; 3rd Dollar; 4th Netincomett1; 5th QR; 6th CR; 7th DSO; 8th EBIT; 9th EBITDA. 

Every time a regressor was removed, based on the higher p-value score, we performed a 

regression in order to detect and select the next indicator that was to be eliminated. 

The ending fixed-effects regression with robust error terms with five regressors is: 

Ri,t = a0 + a1*ROEi,t-1 + a2*ROAi,t-1 + a3*DAssetsi,t-1 + a4*ICRi,t-1    

 + a5*CashRatioi,t-1 + ei,t 

where:  

- the dependent variable Ri,t is the annual total return for firm i at time t; 

- the independent variables are 5, out of 14, financial metrics mentioned in 

section 2.2.1 and are as at time t-1; 



43 
 

- a0 is the intercept; 

- ei,t is the error term for firm I at time t. 

 

The Table below shows the results of the regression with 5 indicators: 

Table 10 (Fixed-Effects Regression with Robust Error Terms - 5 indicators): 

 

The within R-squared is similar to the first regression, while the between R-squared 

shows a slight increase from 0.0449 to 0.0593. Here and now, we are able to construct 

the composite score indicator (SCORE), combining the five fundamental metrics: ROE, 

ROA, DAssets, ICR and CashRatio, which enables us to divide winners (Good) stocks 

and losers (Bad) stocks to better predict the future returns. 

We proceed to arrange the dataset as follow: 

1. Organization of the data panel, year by year, by total returns and variables 

(ROE, ROA, DAssets, ICR and CashRatio); 

2. Identification of quartiles for each indicator and assignment to each stock of a 

score from 1 to 4. The level of the score is based on the value of each stock 

indicator. If the regressor is positively related to the returns, a value between 

1 and 4 is assigned, where 1 is a low value of the indicator and 4 is a high 



44 
 

value (1 = Bad, 4 = Good). If the regressor is negatively related to the returns, 

a value between 1 and 4 is assigned, where 1 is a high value of the indicator 

and 4 is a low value (1 = Bad, 4 = Good). 

After the classification of the data, we calculate the SCORE as the average of 

each indicator value, where 1 is the minimum level (Bad) and 4 is the maximum level 

(Good). 

Five equal-weight portfolios, ranked by quintiles based on SCORE, are created 

with a strategy of buy and hold and are rebalanced the first trading day of each year over 

the period 2010 - 2019. The stocks with high SCORE are Good stocks, while those with 

low SCORE are Bad stocks. Hence, the first portfolio contains the lowest SCORE stocks 

(first quintile of the distribution) and the fifth portfolio contains the highest SCORE 

stocks (fifth quintile of the distribution). Quintile 1 (5) are marked as Bad (Good) 

portfolios, in order to compare Good and Bad returns and statistically test the means of 

the two portfolios. 

The Table 11 shows that Good stocks beat the Bad stocks 6 times out of 10 in 

the years from 2010 to 2019. This is confirmed by the p-value of the difference in means 

T-Test. Such p-value is less than 0.05 in: 2010 (0.0478), 2012 (0.0117), 2013 (0.0008) 

and 2016 (0.004). The difference between the 10-year average returns of the Good and 

Bad portfolios is 4.38% over the period 2010 – 2019 and it is confirmed by the p-value 

less than 0.05 (p-value = 0.0041). 
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Table 11 (Good & Bad Total Returns and T-Test): 

 

This Table reports the mean annual total returns of each quintile for the period Jan 4, 2010 – Dec 31, 

2019 and their 10-year averages (2010 – 1019). Every year, starting in 2010, firms are ranked based on 

the SCORE from low to high and the ranked firms are divided into 5 groups of equal size (quintiles). The 
total number of observations is 71,941 belonging to 484 companies. Under the column “Good – Bad” is 

possible to observe the difference between the Good and Bad portfolios returns. The last column shows 

the one-sided T-Test with a Null Hypothesis where the means of the Good and Bad portfolios are equal 
to zero and an Alternative Hypothesis where the mean of the Bad portfolio is smaller than the mean of 

the Good portfolio. The T-Test is unpaired with equal or unequal variances, depending on the variance 

test results (“var.test” function in R to test homoskedasticity). 

Subsequently, the betas of the firms are used to check if the Good portfolio and 

Bad portfolio, in comparison with expected CAPM returns, produced excess returns over 

the period 2010 – 2019. 

The 10-year average of the yearly total returns of the Good and Bad portfolios 

are compared with the ones derived from the CAPM, as shown in Table 12. Both the 

portfolios have exceeded the CAPM expected returns, respectively with an excess return 

of 0.08% and 0.72%. Both the p-values of the difference in means T-Test, respectively 

0.477 and 0.248, indicate that the Null Hypothesis cannot be rejected. The results are 

not statistically significant, thus the Good and Bad portfolios economically outperformed 

the returns derived from the CAPM, but the results are not statistically confirmed 

(respectively the p-values are equal to 0.447 and 0.248). 

  

1 (Bad) 2 3 4 5 (Good)

2010 20.60% 22.28% 20.74% 27.72% 26.76% 6.16% 0.0478

2011 8.37% 8.73% 0.96% -0.05% 0.67% -7.70% 0.9524

2012 12.93% 17.23% 16.95% 20.48% 22.72% 9.79% 0.0117

2013 29.32% 34.20% 35.53% 35.75% 45.34% 16.02% 0.0008

2014 12.42% 13.81% 16.58% 17.74% 16.01% 3.59% 0.1681

2015 1.29% -1.65% -2.82% 0.58% 0.94% -0.34% 0.5312

2016 12.94% 12.34% 17.66% 19.19% 33.23% 20.28% 0.0004

2017 18.39% 18.23% 16.67% 18.78% 22.61% 4.23% 0.1304

2018 -8.53% -5.37% -10.87% -4.87% -12.90% -4.37% 0.8919

2019 27.52% 29.72% 25.17% 29.17% 23.61% -3.91% 0.8064

2010 - 2019 13.52% 14.95% 13.66% 16.45% 17.90% 4.38% 0.0041

p-values         

(H 1: μB - μG < 0)

QUINTILES
YEAR Good - Bad
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Table 12 (Good – Bad: Excess Returns Compared to CAPM) 

 

 

The Table 12, which includes a graph and a table, reports the 10-year average of yearly excess returns of 
the Good and Bad portfolios compared to the 10-year average of the yearly expected CAPM returns. The 

last two columns show the p-value and the 10-year average of the yearly betas of the Good and Bad 

portfolios. 

 

The Table 13 displays, over the period 2010 – 2019, a comparison between the 

10-year average total returns of each of these three portfolios, the Good one, the Bad 

one and the Growth one of the PB sample, and the expected returns derived from the 

CAPM. The Growth portfolio of PB sample has been selected among the Value and 

Growth portfolios because it is the only one with an extra return compared to the CAPM. 
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YEAR Good (G) CAPM (G) Excess p-value Avg Beta (G)

2010 - 2019 17.90% 17.82% 0.08% 0.477 1.300

YEAR Bad (B) CAPM (B) Excess p-value Avg Beta (B)

2010 - 2019 13.52% 12.81% 0.72% 0.248 0.877
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Table 13 (Excess Returns of Three Different Samples): 

 

This Table reports, for the period 2010 – 2019, the 10-year average of yearly excess returns of the Good, 
Bad and Growth portfolios compared to the expected returns derived from the CAPM. The last two 

columns show the p-value and the 10-year average beta of each portfolio (Good, Bad and Growth). 

Last, but not least, a comparison has been made between the yearly returns of 

three portfolios (Good, DY Value and PB Growth) and the S&P 500 yearly average 

performances. Table 14 shows, over the period 2010 – 2019, a 3.75% excess return of 

the portfolio marked as Good (derived from the fifth quintile of the table 11), a 0.77% 

excess return of the value portfolio of the DY sample (which was chosen because the 

best one among the value portfolios of section 2.1.2), and a 0.40% excess return of the 

growth portfolio of the PB sample (which was chosen because the best one among the 

growth portfolios of section 2.1.2). All the portfolios display greater returns than the 

S&P 500 during this period and the Good one beat both the Value DY and the Growth 

PB. 

  

Good CAPM Excess p-value Beta

2010 - 2019 17.90% 17.82% 0.08% 0.477 1.300

Bad CAPM Excess p-value Beta

2010 - 2019 13.52% 12.81% 0.72% 0.248 0.877

Growth CAPM Excess p-value Beta

2010 - 2019 14.55% 13.33% 1.22% 0.02373 0.979

YEAR

Good

Bad

Growth (PB)

YEAR

YEAR
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Table 14 (Comparison Among Good, DY Value, PB Growth and S&P 500): 

 

This Table reports, for the period 2010 – 2019, the yearly excess returns (and their 10-year average) of 

the Good, DY Value and PB Growth portfolios compared to the S&P 500. The DY Value and the PB 

Growth portfolio returns derive from the samples in section 2.1.2. 

In contrast to what we saw in the 2.1.2 section (the Value vs Growth paragraph), 

here we have a tangible trend of overperformances carried out by the Good portfolios, 

which beat, on a ten-year average basis, the return of the Bad portfolio and all the value 

and growth ones, the S&P 500 yearly returns, and, slightly the CAPM expected returns. 

The latter has been overperformed economically, but it is not statistically confirmed by 

the T-Test, while all the others are statistically significant. 

The portfolios based on the SCORE generated higher returns than ones which rely 

on the traditional value and growth strategies. Hence, using the composite SCORE 

presented here, we determine it would have been possible to obtain extra returns, over 

the 2010 – 2019 period in question. 

A convenient strategy, after a financial crisis such as the 2008 one, would be to 

build an equal-weight portfolio containing the Good stocks based on the SCORE, and to 

re-balance it on a yearly basis for at least a 10-year period. 

 

  

2010 15.06% 26.76% 11.70% 15.53% 0.47% 20.10% 5.04%

2011 2.11% 0.67% -1.44% 0.98% -1.13% 3.96% 1.85%

2012 16.00% 22.72% 6.72% 24.36% 8.36% 13.47% -2.53%

2013 32.39% 45.34% 12.95% 48.08% 15.69% 32.08% -0.31%

2014 13.69% 16.01% 2.32% 10.77% -2.92% 13.93% 0.24%

2015 1.38% 0.94% -0.44% -1.18% -2.56% 3.03% 1.65%

2016 11.96% 33.23% 21.27% 18.61% 6.65% 3.47% -8.49%

2017 21.83% 22.61% 0.78% 17.80% -4.03% 22.00% 0.17%

2018 -4.38% -12.90% -8.52% -14.92% -10.54% 0.53% 4.91%

2019 31.49% 23.61% -7.88% 29.18% -2.31% 32.94% 1.45%

2010 - 2019 14.15% 17.90% 3.75% 14.92% 0.77% 14.55% 0.40%

YEAR S&P 500 5 (Good) Good - S&P 500 DY Value Growth PB - S&P 500PB GrowthValue DY - S&P 500
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CONCLUSIONS 

The purpose of this research was two-fold. First, to determine whether value or 

growth stocks would have generated extra returns, in our sample of S&P 500 firms, after 

the financial crisis of 2008, exactly for the period Jan 4, 2010 – Dec 31, 2019. Second, 

to build a composite score that discriminates the Good stocks, i.e. the winners, from the 

Bad stocks, i.e. the losers. 

We documented the absence of any relevant trend of value or growth premium, 

over the 2010 – 2019 period, for all three samples considered: the Price-to-Earnings Ratio 

sample; the Price-to-Book Ratio sample; and, the Dividend Yield sample. This result 

confirms what Malkiel (2003)58 stated in his paper, namely that the market anomalies 

tend to disappear over time and after their discovery. 

On the basis of these results, a composite score was sought as an alternative 

solution that can better predict greater returns than the S&P 500 average returns and 

the CAPM expected ones. We were able to construct a composite score (SCORE), 

combining various financial metrics, which enabled us to predict future stock returns and 

separate the winners (Good Stocks) from the losers (Bad stocks).  

A strategy of buy and hold, that starts each first trading day of the year and ends 

each last trading day of the year, has been applied. A 4.38% excess average return of the 

Good over the Bad stocks was generated during the period 2010 – 2019. We tested the 

results with an unpaired T-test to statistically validate their economic significance and 

we found a p-value below 0.05. We also compared the Good portfolio to the S&P 500 

and to the CAPM, discovering a ten-year average excess return of the Good stocks, but 

the results are not statistically significant. 

The SCORE seems to be useful to earn excess returns after a financial crisis such 

as the 2008 one, based on the S&P 500 firms. Future researches should also examine whether 

the findings reported in this study can be replicated to a sample of global stocks. 

 
58 Malkiel, G. Burton “The Efficient Market Hypothesis and Its Critics” Journal of Economic Perspectives, 2003, pp. 

59-82 
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APPENDIX A 

Markowitz model assumptions59: 

1. Investors consider each investment alternative as being represented by 

a probability distribution of expected returns over some holding period. 

2. Investors maximize one-period expected utility, and their utility curves 

demonstrate diminishing marginal utility of wealth. 

3. Investors estimate the risk of the portfolio on the basis of the variability 

of expected returns. 

4. Investors base decisions solely on expected return and risk, so their 

utility curves are a function of expected return and the expected 

variance (or standard deviation) of returns only. 

5. For a given risk level, investors prefer higher returns to lower returns. 

Similarly, for a given level of expected return, investors prefer less risk 

to more risk. 

Under these assumptions, a single asset or portfolio of assets is considered to be 

efficient if no other asset or portfolio of assets offers higher expected return with the 

same (or lower) risk, or lower risk with the same (or higher) expected return. 

  

 
59 Reilly, Frank and Keith Brown “Investment Analysis & Portfolio Management” South-Western (10th Edition), 2012, 

chapter 7 p. 183 
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APPENDIX B 

 

The following 10 Tables show the PE samples total returns of each year from 

2010 to 2019. Each year there are 10 deciles that represent 10 portfolios based on the 

previous year PE. The portfolio 1 has the lowest PE, the portfolio 10 has the highest 

PE. Thus, the left side of the graphs is composed of value stocks, while the right side is 

composed of growth stocks. 
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The following 10 Tables show the PB samples total returns of each year from 

2010 to 2019. Each year there are 10 deciles that represent 10 portfolios based on the 

previous year PB. The portfolio 1 has the lowest PB, the portfolio 10 has the highest 

PB. Thus, the left side of the graphs is composed of value stocks, while the right side is 

composed of growth stocks. 

 

 

 

 

 

 

  



54 
 

 

 

 

 

 

 

 

 

 



55 
 

The following 10 Tables show the DY samples total returns of each year from 

2010 to 2019. Each year there are 5 quintiles that represents 5 portfolios based on the 

previous year DY. The portfolio 1 has the highest DY, the portfolio 5 has the lowest DY. 

Thus, the left side of the graphs is composed of value stocks, while the right side is 

composed of growth stocks. 
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APPENDIX C 

Wooldridge test: 

 

The Wooldridge test for autocorrelation in data panel shows that the Null Hypothesis of no first-order 

autocorrelation cannot be rejected (p-value = 0.7634). 

The following tests are the Fisher Dickey Fuller Tests. They are the same for all 

the indicators and the Null Hypothesis of each test is strongly rejected. We analyzed all 

the indicators but reported here just the five tests of the variables we kept after the 

backward stepwise selection. 

Fisher Dickey Fuller Test (ROE): 

 

The Fisher Dickey Fuller Test (ROE) shows that the Null Hypothesis (All panels contain unit roots) is 

strongly rejected in favor of the Alternative Hypothesis (At least one panel is stationary). 
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Fisher Dickey Fuller Test (ROA): 

 

The Fisher Dickey Fuller Test (ROA) shows that the Null Hypothesis (All panels contain unit roots) is 

strongly rejected in favor of the Alternative Hypothesis (At least one panel is stationary). 

Fisher Dickey Fuller Test (DAssets): 

 

The Fisher Dickey Fuller Test (DAssets) shows that the Null Hypothesis (All panels contain unit roots) is 

strongly rejected in favor of the Alternative Hypothesis (At least one panel is stationary). 
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Fisher Dickey Fuller Test (ICR): 

 

The Fisher Dickey Fuller Test (ICR) shows that the Null Hypothesis (All panels contain unit roots) is 

strongly rejected in favor of the Alternative Hypothesis (At least one panel is stationary). 

Fisher Dickey Fuller Test (CashRatio): 

 

The Fisher Dickey Fuller Test (CashRatio) shows that the Null Hypothesis (All panels contain unit roots) 

is strongly rejected in favor of the Alternative Hypothesis (At least one panel is stationary). 
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Modified Wald Test: 

 

The Modified Wald Test indicates that there is heteroskedasticity (p-value = 0.0000). 

The option “robust” for the fixed-effects has been applied into Stata to correct 

the heteroskedasticity.  
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