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Abstract  

This thesis tests whether a factor-based approach to value investing in the US have been profitable 

historically. Value investing is a contrarian strategy that profits from identifing stocks, which the 

investor believes to be undervalued by the market. Discretionary value investing have proven 

successful in the past, and we seek to test if a quantitative factor-based approach have been succesful 

as well. Academics have proven that exposure towards certain stock characteristics can explain stock 

return patterns. Factor-based investing indicates exposure towards risks related to these stock 

characteristics, with the aim of obtaining a return in compensation. 

To conduct the analysis, we use predefined value, momentum and quality factors to construct value, 

value-momentum and value-quality portfolios. The results are compared to existing litterature, to 

analyze the validity of the results. We find that a factor-based value premium exists, but that a 

combination between value and momentum have the most attractive risk-return profile. However, 

when adjusting for transaction costs, the short-term nature of the momentum factor greatly reduces 

the portfolios return, making value-quality the most attractive strategy. 

The development of the performance is examined by splitting the portfolios into multipe time-baskets. 

The combined portfolios proved stable without any negative returns in either of the time-baskets, 

contrary to the US market index and the pure value strategy. Since 1985, the US market index has 

significantly outperformed the value strategies, which questions the future viability of the factor-

based value apporach.  

The thesis further takes a macroeconomic perspective, and test how the portfolios perform under 

different economic states. According to our findings, the investor can optimally switch between the 

proposed strategies during different economic cycles. When taking the future market outlook into 

account, we recommend the value-quality portfolio due to its defensive nature, as we believe that the 

market currently trades at a dangerous all-time high. 

Overall, the factor-based value approach has proven profitable in the past, but a combination amongst 

factors are more preferable than a pure value factor exposure. 
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Chapter 1  Introduction 

 
Value investing has been around at least since Graham and Dodd (1934), who argued that investors 

could benefit from identifying stocks whose potential was greatly underestimated by the market. By 

going against conventional wisdom, and analyzing stocks using a thorough fundamental framework, 

some investors who advocate value investing, such as Warren Buffett, have been highly successful.1 

According to the efficient market hypothesis, widely applied by academics, investors should not be 

able to beat the market, as the market is always priced correctly. Nonetheless, some of the most 

successful investors of all time have built impressive fortunes by applying the philosophy of value 

investing from Graham and Dodd (1934).2 Furthermore, there is now extensive literature 

documenting the validity of the value investment philosophy. 

In this thesis, we examine the performance of value portfolios in the US between 1958-2016. We 

compare the performance of these actively traded strategies with the performance of a passive 

investment in the US market index to assess their viability. The method applied is more quantitative 

compared to the discretionary approach used by Graham and Dodd (1934) and Buffett.  

Where Graham and Dodd (1934) argues that an investor must estimate the intrinsic value from 

fundamental analysis of e.g. earnings, assets, dividends and growth prospects, academics such as 

Fama and French (1992, 1993) have found that the book-to-market ratio serves well as a proxy for 

identifying value stocks. According to their findings, companies with high book-to-market ratios 

(value) outperform companies with low book-to-market ratios (growth), measured on stock returns.  

The existence of this value premium (value minus growth) has been discussed widely amongst 

academics.3 Those in favor of the efficient market theory argues that value stocks are fundamentally 

riskier than growth stocks, and the value premium therefore is a compensation for this risk. Opponents 

of this view argues that the value premium exists from mispricing due to behavioral aspects. The 

behavioral side argues that investors tend to get overoptimistic or too pessimistic about the prospects 

                                                           
1 Between 1965 and 2016, Buffett’s company, Berkshire Hathaway, returned an impressive 19,0% compounded annual 

gain on the per-share book value. To compare, the S&P 500 has returned 9,7% annually with dividends reinvested, over 

the same time-span. See the 2016 annual report of Berkshire Hathaway. 
2 See Buffett (1984) where he presents the performance of investors who either worked or studied under Graham. All of 

them searched for discrepancies between the value of the business and the market price, and all outperformed the S&P 

500 by a large margin when comparing on annual average compounded returns. 
3 See Petkova and Zhang (2005), Lakonishok, Shleifer and Vishney (1994) and Fama and French (1992, 1996, 2006) 
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of stocks, which drives the price out of line. Value investors then seek to buy those stocks greatly 

undervalued, and when the market collectively agrees that prices are out of line, a correction occurs. 

Value investors profit from such corrections as their contrarian position increases in value when the 

market realizes the mispricing compared to the intrinsic value. 

Besides the value premium, academics have found other anomalies amongst stocks that have yielded 

a premium over time. Amongst these are the momentum and quality factor, that we in this thesis 

combine with value to form value-momentum and value-quality portfolios. The momentum factor is 

a trend trading strategy. Jegadeesh and Titman (1993) found that the best performing stocks over a 

certain period tend to perform best in an equal long future period, and opposite for the worst 

performing. Quality investing is a strategy that buys companies with good fundamental measures. 

Asness, Frazzini and Pedersen (2013) defines quality as stocks with characteristics that the investor, 

all else equal, should be willing to pay a higher price for. They find that quality stocks outperform 

junk stocks in the long run. We combine value with these factors, as research have shown that the 

momentum and quality factors complements value in a portfolio setting due to negative correlation 

amongst them. 

From these factors, we create dynamic tangency portfolios with semi-annual rebalancing. This 

implies that the weighing between the factors in the combined portfolios changes over time. By 

creating tangency portfolios, we seek to optimize the risk-return relationship and utilize the negative 

correlation amongst the factors to effectively reduce the risk. The purpose is to assess whether value 

investing is more efficient in a combined setting compared to a pure value approach or a passive 

investment in the US market index. 

We use external constructed factors for value, momentum and quality to analyze their attractiveness 

as an investment, but do not discuss which measures works best as a proxy for the factors. Our aim 

is not to identify optimal ways of constructing the factors, but instead assess how the commonly used 

ones can be applied effectively. We therefore use the factors identified by Fama and French (1992), 

Jegadeesh and Titman (1993), Asness and Frazzini (2013) and Asness, Frazzini and Pedersen (2013) 

to assess the performance of pure and combined value portfolios in the US. Besides analyzing the 

gross performance, we estimate the impact of transaction costs. Due to the characteristics of the 

factors, transaction costs vary widely amongst the portfolios, and we therefore assess whether the 

best performing portfolio before costs is also the best performing after. It is important to note that the 

US capital markets have undergone massive changes over the analyzed period. Most trading today is 
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handled through brokers online, increasing both the speed of trading and flow of information. The 

barriers to entry have diminished, making it easier for the average individual investor to construct 

and manage portfolios. In this thesis, we further analyze the impact that this development has had on 

the performance of the value portfolios, and if they are still viable in today’s settings. 

We further address the portfolios performance in relation to the development in the economy, and 

test which macroeconomic indicators best predict this development. The purpose is to create a tool 

which enables investors to rotate their portfolio towards an optimal solution given the economic 

development. Optimal asset allocation is crucial to the success of investors, and in this thesis we 

review how investors can optimally position their portfolios. We further evaluate the performance of 

the tested portfolios, against the performance of Warren Buffett’s discretionary approach. Last, we 

review the outlook for the economy, and use the results from our findings to discuss the future 

viability of the tested value portfolios.  

 

1.1 Research Question 

This thesis tests the performance of value based portfolios in the US market. We apply a quantitative 

methodology to construct portfolios based on the value, momentum and quality factors, identified by 

Fama and French (1992, 1993), Asness and Frazzini (2013), Jegadeesh and Titman (1993) and 

Asness, Frazzini and Pedersen (2013). By using the findings from these previous studies, our thesis 

aims to answer the following question: 

  

How can the value, momentum and quality factors be utilized to create profitable value equity 

investment portfolios, and how have these strategies performed in the US historically? 

 

To achieve this objective and structure the research, we analyze and test the following hypotheses, 

designed to assess the strategies viability from multiple angels: 

 

Hypothesis 1: A value premium exists in the US, but combining value with either momentum or 

quality provides a better risk-adjusted return profile.  
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Hypothesis 2: Liberalization of the capital markets, and reduced barriers to entry, have 

improved the efficiency of the market, lowering the profitability of value 

investments. 

 

 

Frazzini, Kabiler and Pedersen (2013) shows that no other investor or mutual fund have performed 

better than Buffett’s Berkshire Hathaway. Our applied methodology differs from the methods applied 

by Buffett, despite both being value oriented. We therefore evaluate the results from our quantitative 

approach compared to Buffett’s discretionary, which leads us to the third hypothesis: 

 

Hypothesis 3: The quantitative constructed value portfolios are superior to the discretionary 

approach used by Warren Buffett, as it minimizes behavioral biases and errors 

in human judgement. 

 

 

The performance of stocks is highly influenced by developments in the economy. The last hypothesis 

tests how this affects the performance of the tested value portfolios, and if investors can benefit from 

including a macroeconomic perspective into decisions regarding allocation of capital: 

 

Hypothesis 4: Observing key macroeconomic indicators, and forecasting their future 

development, can help investors decide on how to allocate capital most 

efficiently, based on the economic development 

 

 

1.2 Structure 

This section presents the structure of the thesis. The purpose is to elaborate on the procedures used to 

answer the research question and arrive at the conclusion. The thesis is split in eight chapters. In 

chapter 1, we presented the research question and motivation for undertaking a study on different 

value investment strategies. In chapter 2, we review relevant academic literature to present previous 

findings on the topic that we base our analysis on, and use to discuss the results against. Chapter 3 

presents both the data sample and the performance measures used to evaluate the analyzed value 

strategies. In chapter 4 we construct the test portfolios and analyze their performance without and 

with taking transaction costs into consideration. We further analyze how liberalization of the capital 

markets have impacted the portfolios, and describe the performance of three value stocks held by 

Warren Buffett, as well as analyzing the performance of his investment company; Berkshire 
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Hathaway. Chapter 5 extends the analysis in chapter 4, by expanding the study to include the 

macroeconomic environment and how the portfolios are impacted from changes in the US economy. 

In chapter 6 we change the scope of the thesis to discuss the outlook for investors in the US market. 

Based on this analysis, we try to predict which of the portfolios would serve as the best option for 

investors in the coming years. In chapter 7 we relate our findings to the academic literature 

previously reviewed, as well as discussing the limitations of the study and alternative methods which 

could have been applied to answer the research question. Last, we discuss how our findings can serve 

as a base for future research on the topic. Chapter 8 presents the conclusion of the study. 

  

1.3 Delamination 

The purpose of this thesis is to explore the merits of different value investment strategies, by using a 

value, momentum and quality factor to construct three value portfolios. Academics have discovered 

a vast number of different investment factors which have proven to yield a return premium. We 

include the momentum factor as the negative correlation between these two investment strategies 

have proven to yield significant benefits from a portfolio perspective. We further include the quality 

factor as legendary investor Warren Buffett has been practicing a strategy build on buying quality 

companies at a discount. We therefore delimit this study from including other investment factors, 

despite that their characteristics could have been beneficial in a combination with the value factor, or 

maybe even provide a better investment opportunity than the tested strategies. 

We base our analysis on investment factors created by Asness, Frazzini and Pedersen (2013) instead 

of constructing the factors on our own. This is motivated by a wish to minimize selection and 

survivorship bias in the process of selecting securities to include in the factors. The use of external 

data enables us to eliminate such errors on our part. We only consider the development of the capital 

markets in the US, as the amount of available data is far greater than for any other country. We 

therefore delimit this study from testing the composed value portfolios globally. The available data 

for the value and momentum factor goes back to 1926, but as the first data for the quality factor is 

composed in 1958, we perform our analysis over the timespan between 1958 and 2016. 

Academics have suggested several ways of composing the tested investment factors. Our study does 

not aim to conclude which ways of identifying the value, momentum and quality stocks that leads the 

best portfolio performance. As we use external data created by AQR Capital Asness, Frazzini and 

Pedersen (2013), we base our analysis on their definitions of the factors, which we elaborate on in 
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chapter 3. We further delimit this study from including other assets than equities in the portfolios, 

even though several academics have found the factors to be profitable across different asset classes.  

We assume that the factors are investable assets, equal to investing in single equities. Factor indices 

are tradeable from e.g. Vanguard. By treating the factors as investable assets, the investor can invest 

in the factor without considering the long/short positions in the underlying stocks, or the funding costs 

associated with short positions. When determining the costs associated with the investments, only the 

costs from bid-ask spreads are considered. 

We last expect that the reader has a basic understanding of the financial concepts surrounding 

investments and the capital markets, as we do not dive deep into the underlying assumptions and 

mathematics behind portfolio construction theory or creation of investment factors. 
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Chapter 2 Literature Review 

 

This chapter presents an overview of the academic literature surrounding factor investment strategies. 

We first present a short review of factor investing. As value investing essentially is a bet against the 

efficient market hypothesis (EMH), we first review the literature regarding EMH and discuss the 

academic findings. These findings are later drawn upon when examining the existence of the value 

premium as well as drawing upon research in behavioral finance. As the purpose of this thesis is to 

examine a pure value, a value-momentum and value-quality strategy, we first review the theories and 

academic findings regarding the three individual factors; value, quality and momentum, and last 

discuss the implementation of combining these factors. 

 

2.1 Factor Investing 

In academic literature, different investment factors have been analyzed and identified when trying to 

explain cross-sectional variations in returns. Factors can be defined as exposures towards certain 

stock characteristics. Sharpe (1964), Lintner (1965), Mossin (1966) and Treynor (1961) all argued 

that stock returns are primarily driven by a systematic market risk exposure, illustrated by the capital 

asset pricing model (CAPM). The premium obtained from exposure towards market movements was 

essentially the first identified investment factor. Since then, critics of CAPM have found that market 

exposure have not been able to fully explain stock returns, indicating that returns are driven by other 

risk exposures than market risk. The first to develop a model based on this CAPM-critique was Ross 

(1976). He proposed the arbitrage pricing theory which models the expected stock return as a 

function of different macroeconomic factors and/or market indices. Ross (1976) finds that other 

factors than systematic market risk explains stock returns, but does not describe which specific 

factors. The best know fundamental factors was proposed by Fama and French (1992, 1993) who 

combined the market factor with a size and value factor, creating their famous three-factor model. 

Jegadeesh and Titman (1993) later discovered a return pattern where past return winners tended to 

outperform past losers, which gave rise to the momentum factor. Carhart (1997) added the momentum 

factor to the Fama and French three-factor model, as Fama and French (1996) found that their initial 

model was not able to explain the momentum anomaly. Sloan (1996) further identified that quality 

stocks, as measured by high earnings persistence and other fundamental metrics compared to peers, 



Literature Review 

 

Page 11 of 118 

 

outperformed stocks with low quality metrics, giving rise to the quality factor also described by 

Asness, Frazzini and Pedersen (2013). 

Bender, Briand, Melas and Subramanian (2013) points to the fact that factors have exhibited 

cyclicality of a significant scale on a short horizon, even though most factors have yielded a long-

term positive excess return. They argue that this partly explains why factor based investing is still 

profitable even though its practice has widely increased. Their findings further suggest that their 

analyzed factors; value, momentum, quality, high dividend yield and minimum volatility all have 

underperformed and outperformed the market at different times, but that their cyclicality does not 

coincide. As factors are not exposed to the same sources of risks, investors can diversify effectively 

across different factors as many are low or negatively correlated. They argue that a multifactor 

exposure is the most efficient way to reduce the cyclicality risk. 

 

2.2 The Efficient Market Hypothesis 

The purpose of this chapter is to outline basic theories regarding EMH and how it relates to equity 

investment strategies. EMH dates back to the beginning of the 20th century, and has been subject to 

discussions in both the academic and practical investment society. Besides outlining the basic theory 

behind EMH, this chapter presents the different opinions regarding the theory, as academic 

explanations behind the investment factors all directly or indirectly origin from opinions regarding  

market efficiency. 

  

Market Efficiency 

Academics in favor of EMH argues that investment returns are compensation for the risk of an 

investment. Market participants is seen as fully rational, which ensures that the market is always 

priced correctly. Returns are seen as a function of the related risk, and is the only source of return, 

as mispricing does not exist for investors to exploit. 

When discussing how efficient the market is in pricing assets correctly, three forms of market 

efficiency are commonly applied. Each of the three forms are based on how efficiently the amount of 

information is priced into the market value of a security. 
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When the market is said to be efficient at a weak level it implies that historical price movements 

cannot be used to forecast future movements making it impossible to profit from trading strategies 

based on the former price patterns. The best guess of the price tomorrow is simply the price today. 

Market efficiency at a semi-strong level indicates that the current asset price includes all information 

that can be derived from historical price levels and public information. This implies that no advantage 

can be gained from reading and analyzing financial statements and articles regarding the specific 

asset, when trying to determine its price. As the information is publicly available all other investors 

have access to the same knowledge, implying that the current price level already reflects this 

publically available information.  

The last form is market efficiency at a strong level. At this level, the current price is said to reflect all 

public and private information regarding the asset. No profit can be gained from trading strategies, 

even by illegal use of insider knowledge, as all information is already priced in.  

These theories have been widely discussed, and many opinions regarding its applicability exists 

amongst both academics and investors. Even though views are split, EMH has been used as a base 

assumption to a large extent in models explaining returns and price generation. CAPM and Black-

Scholes’ option pricing model is partly based on EMH, as one of their primary assumptions are that 

all investors have access to the same information simultaneously. As these models has been highly 

influential in the financial industry, they illustrate how important EMH has been in shaping the 

financial world. The purpose of the chapter is not to dwell into the test and the mathematical 

conclusions from the EMH tests, but rather use the findings and opinions to discuss the actual  

performance of value investment strategies. 

 

Opinions on EMH 

In his paper, Efficient Capital Markets, Fama (1970) tests market efficiency, by determining if it is 

possible to profit from trading patterns based on the level of information in each of the three forms 

of market efficiency. Fama generally concludes that the theory stands up, with a few exceptions. 

When testing for market efficiency, Fama (1970) states three sufficient assumptions for capital market 

efficiency:  

 No transaction costs associated with trading 

 All information is publically available for every investor for no costs 
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 All investors agree on the current price level and future price movements 

Fama recognizes that the last condition is not descriptive for the actual market, but states that 

violations of this assumption do not imply inefficient markets, as the market will only truly be 

inefficient if some investors are able to constantly use the available information to make better 

evaluations.  

To arrive at his conclusion, Fama first describes earlier tests in research of market efficiency at a 

weak level, which centers around fair game and random walk models. According to these models, the 

markets are efficient if the future return and price movements are uncorrelated with historic return 

and prices. Where a fair game model implies impossibility of trading systems, the random walk model 

tests the profitability of these systems. According to the fair game model, the expected return should 

be zero as successive change in price are independently and identically distributed. Based on earlier 

research, Fama concludes that even though statistical significant dependency in successive price 

changes are found, the dependent price changes are so close to zero, that even small profits from 

trading systems would vanish after accounting for transaction costs. He therefore declares the market 

efficient at a weak level, as he finds it impossible to profit from trading patterns. He further claims 

that semi-form tests have also supported EMH. The conclusion is based on findings showing that new 

information of stock splits is on average fully reflected in the price at the time of the split. Regarding 

the efficiency in strong form, Fama finds that for most investors EMH is a reliable model of reality.  

Where Fama believes in EMH, Shiller (1980) takes the opposite view. He criticizes the tests of 

efficiency based on profitable trading patterns and whether trading costs prohibit such profits. Instead 

he argues that the volatility in stock markets has been too extreme to justify price changes from new 

available information, as the price movements have been to large relative to the subsequent movement 

of real dividends. 

Based on these arguments, Shiller (1980) concludes that EMH is at best an academic model in 

describing future movements, but does not explain observed movements in the historical data. To 

compare the price movements in US stock indices when new information is received, Shiller (1980) 

estimates the value of the indices as the present value of all future dividends. Movements in the price 

should then be caused by new information regarding the future dividend payments, according to 

EMH. Shiller (1980) finds that movements in the indices value based on future dividends has been 

rather stable as information often comes in big lumps. At the same time, the indices price has been 
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too volatile around the trend of the indices value to justify price changes coming from new 

information only.  

 

Empirical observations of EMH 

Fama (1970) stated that a market would only truly be inefficient if some investors were able to make 

better use of the available information, on a continuously basis. Frazzini, Kabiller and Pedersen 

(2013) examines Warren Buffett’s track-record and find evidence that violates Fama’s conclusion. 

Buffett’s company, Berkshire Hathaway, has achieved the highest Sharpe ratio of all companies 

which have been listed for more than 30 years between 1926 and 2011. Similarly, Buffett has achieved 

a higher Sharpe ratio than any mutual fund that have existed in the same time span. As Buffett 

advocates the value strategy, this is an interesting finding when discussing the merits of value 

investing. Some academics in favor of EMH argues that Buffett’s performance is mainly due to luck. 

Most famous is the discussion between Jensen and Buffett himself at a 1984 conference at Columbia 

University. Based on a statistical analysis, Jensen argued that Buffett’s record was due to pure luck. 

Buffett countered by stating that it could be of no coincidence that many of the investors who had 

outperformed the market followed the same principles from Graham and Dodd (1934), that Buffett 

had.  

Years before Shiller’s (1980) argument against EMH, Benjamin Graham described his view on price 

movements in his book, The Intelligent Investor, by using the analogy of Mr. Market. According to 

Graham, one should imagine that a person, Mr. Market, visits each day to quote a price where he will 

either buy or sell. Most of the times Mr. Market are accurate with the price, but sometimes he will be 

overly optimistic or pessimistic, quoting a price far from the underlying intrinsic value. Graham stated 

that instead of following Mr. Market’s mood, investors should use his daily mood swings to buy 

cheap and sell high. This story indicates that Graham did not believe in EMH and instead saw an 

opportunity to profit from violations of EMH, which should not be possible according to Fama’s 

(1970) conclusion.  

When looking both at a macro and a micro level, there have been occasions in the past where prices 

have moved far away from fundamentals, implying that EMH does not hold. A recent example is the 

dot-com bubble in the late 90’s where internet stocks traded at extremely high multiples. When the 

market crashed in 2001 Nasdaq declined 80%, as explained by Risager (2009). Risager (2009) further 



Literature Review 

 

Page 15 of 118 

 

uses the more recent market-collapse after Lehman as an argument against EMH. The S&P 500 index 

was reduced by 50%, indicating that the earnings of all the American companies in the index should 

also have been reduced by 50%, which was not the case. Examples like these support Shillers (1980) 

view, as the price movements are too volatile compared to fundamentals. According to Pedersen 

(2015), price movements like the ones after Lehman could be explained partly by liquidity and 

funding risks. Declining prices could force leveraged investors to liquidate their positions in order to 

meet their margin calls, or funds could be forced to redeem investors who want their money 

withdrawn from the markets. 

Empirical evidence against EMH is also found at a micro level. For instance, academics have found 

IPO’s tend to underperform the market after being introduced to the public. A final example is the 

post-earnings drift. When companies perform better than expected, their stock price tends to increase 

with a large jump instantly. But observations have shown that the price often keeps increasing the 

following days after a positive earnings announcement, which implies that the new earnings 

information was not fully reflected in the price movement at the time of the announcement. The  

opposite tends to happen when the earnings announcement underperforms expectations. 

 

2.3 Behavioral Finance 

Behavioral finance is an alternative way of approaching the behavior of the financial markets, and 

counters EMH, which assumes that market participants are acting rationally. According to Barberis 

and Thaler (2003), behavioral finance theory seeks to explain the behavior of the financial markets 

by relaxing the assumption that all market participants are rational in thought. According to EMH, a 

stock’s price equals the fundamental value of the underlying company. However, academics in favor 

of behavioral finance argues that there are some deviations between the fundamental value of a stock 

and its actual value. This deviation can to some extent be explained by participants in the market not 

acting fully rational when making investment decisions, as argued by Barberis and Thaler (2003). 

This implies that returns can be obtained from other sources than risk exposures, contrary to EMH’s 

argument that returns are fully explained by risks. Malkiel (1999) argues that many investors are 

influenced by some characteristics that diverges them away from making fully rational investment 

decisions. These behavioral characteristics are e.g. over-confidence in the investors own abilities and 

over-reaction due to certain type of events. The behavioral characteristics observed have influenced 

some investors who in turn have tried to profit from these deviations between the stock’s price and 
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intrinsic value. Value investors are such a group of investors who believes that the market does not 

necessarily price all stocks right.  Indirectly, the behavioral finance school tries to explain the 

existence of the value premium from behavioral biases, contrary to EMH’s risk-based approach. If a 

listed company have achieved poor results for some time, investors may fear that this 

underperformance will continue, and therefore might consider such a stock to be riskier than others. 

When the stock is considered risky, investors require a higher return and therefore discount the 

companies expected future cash flow with a higher required return. In doing so, the investor lowers 

the value of the given stock. As the value becomes excessively low compared to the quoted market 

price, value investors consider the security to be undervalued and a good buy. If the company later 

performs well and delivers better earnings than expected by investors, which can lead to strong long-

term performance, providing a return from the contrarian act of the investor as argued by Risager 

(2013). 

 

2.4 Value 

The origin of value investment dates back to at least the principles of investing by Graham and Dodd 

(1934). They argued that investors should base their investment decisions on fundamental factors by 

buying securities trading at a discount compared to their intrinsic value. When buying at discount, 

Graham and Dodd (1934) argued that the investor would obtain a margin of safety, which would 

protect from serious losses. The idea of buying undervalued securities seems simple enough, but 

requires that the investor can accurately determine the stocks intrinsic value to compare it to its current 

market price.  

Academics have discovered several different fundamental ratios which works as a proxy for 

identifying value stocks. Based on the findings by Stattman (1980) and Rosenberg, Ried and Lanstein 

(1985), Fama and French (1992, 1993) showed that stocks with a high book-to-market ratio (B/M) 

outperformed stocks with a low B/M ratio. They form the value factor by going long in stocks with 

high B/M ratios and short those with low ratios. The difference in return between these two baskets 

of stocks are defined as the value premium. The B/M ratio was included in their famous three-factor-

model where B/M worked as a proxy for the value factor. Proxies for the value factor can be derived 

from Gordon’s growth model, which estimate the intrinsic value of a stock by discounting the 

expected future dividends. For instance, the price/earnings-ratio can be derived from the dividend 

pricing model, as the dividend term can be substituted by earnings-per-share (EPS) multiplied by the 

pay-out ratio. Equation 2.1 illustrates this derivation: 
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𝑃𝑡 =
𝐷𝑡 ∗ (1 + 𝑔)

𝑟 − 𝑔
→ 𝑃𝑡 =

(𝐸𝑃𝑆𝑡 ∗ 𝑃𝑎𝑦 𝑜𝑢𝑡) ∗ (1 + 𝑔)

𝑟 − 𝑔
→

𝑃

𝐸𝑃𝑆
=

𝑃𝑎𝑦 𝑜𝑢𝑡 ∗ (1 + 𝑔)

(𝑟 − 𝑔)
(2.1) 

When dividing both sides by EPS, we see that the price is equal to the expected growth rate, holding 

the pay-out ratio and required rate of return constant. According to equation 2.1 the stock value varies 

with the expected growth rate. Keeping all other factors in the model constant, growth stocks should 

theoretical trade at a higher price than value stocks. Value investors seek to exploit overly optimistic 

or pessimistic expectations to future growth, buying stocks that trade at a discount compared to their 

underlying fundamentals. Alternatively, the price/book-ratio can be derived as EPS can be substituted 

by the return on equity (ROE) times the book value of equity (B): 

𝑃𝑡 =
(𝐸𝑃𝑆𝑡 ∗ 𝑝𝑎𝑦 𝑜𝑢𝑡) ∗ (1 + 𝑔)

𝑟 − 𝑔
→ 𝑃𝑡 =

(𝑅𝑂𝐸𝑡 ∗ 𝐵𝑡 ∗ 𝑝𝑎𝑦 𝑜𝑢𝑡) ∗ (1 + 𝑔)

𝑟 − 𝑔
→

𝑃

𝐵
=

(𝑅𝑂𝐸𝑡 ∗ 𝑝𝑎𝑦 𝑜𝑢𝑡) ∗ (1 + 𝑔)

(𝑟 − 𝑔)
(2.2) 

Besides P/E and P/B, proxies such as dividend/price and cash flow/price can be derived and used to 

characterize value stocks as well.  

Investing in value stocks is a bet against EMH. Value investors profit from mispricing in the market 

which would not be possible according to EMH. As mentioned in chapter 2.2, the theory states that 

the market price reflects all available information in the market. In his article “The Super Investors 

of Graham-and-Doddsville” from 1984, Warren Buffett promotes value investing by showcasing the 

success of investors who studied or worked under Graham, and later applied his philosophy to invest 

on their own. The track record of these investors gives no doubt that a value premium exists. 

According to Buffett, the value premium is obtainable as markets are highly inefficient. Academics 

have tried to explain the value premium as either due to market inefficiency, which Buffett states, or 

due to a risk based view. Academics in favor of the risk based view argues that value stocks trade at 

a discount as they inherit more fundamental risks than growth stocks. This would make investors 

require a higher return for being exposed to these risks. 

Fama and French (1993, 1995, 1996) finds that the average return of stocks is not fully explained by 

CAPM, and argue that the return from the value factor is a compensation for the risk missed by this 

model. Petkova and Zhang (2005) supports the view that the value premium is due to fundamental 

risks, as they find that the betas of value stocks is positively correlated to expected market risks, and 

growth betas negatively. They do however state that the risk premium for this covariance is too small 

to justify the magnitude of the value returns when compared to CAPM. Zhang (2005) argues that 

these beta loadings are due to the cost of scale downs for companies. He argues that it is more costly 
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for value companies to scale down than their growth counterparts as they have more assets on their 

books. This makes value companies less flexible in down-markets, but better suited to increase 

production in up-markets than growth companies. Due to this risk, Petkova and Zhang (2005) argues 

that value stocks are fundamentally riskier than growth stocks, and therefore requires a larger 

premium. Asness, Moskowitz and Pedersen (2013) finds that the value factor is positively correlated 

across different markets internationally, and argues that the value premium can partly be explained 

by this risk.  

Contrary to Fama and French, Lakonishok, Shleifer and Vishny (1994) does not find that the 

fundamental riskiness of value stocks explains the premium compared to growth stocks. Instead they 

argue that the value premium exists as it is a contrarian investment strategy that profits from 

mispricing of stocks due to behavioral biases. When analyzing the riskiness of value stocks with 

traditional risk measures, such as beta and standard deviation, they find that value stocks have lower 

betas than high profiled growth stocks in down-markets, and higher betas in up-markets, contradicting 

Petkova and Zhang (2005). This finding shows that the standard deviation is higher for value stocks, 

but does not indicate that they are fundamentally riskier, as the lower beta in down-markets indicates 

that the potential downside for value stocks is lower than growth stocks. Their finding is supported 

by Daniel and Titman (1997). In both papers these academics argue that investors tend to be overly 

optimistic about companies that have done well in the past, and overly pessimistic about 

underperforming companies, as recent history is weighted excessively. Utilizing this contrarian 

investment strategy of buying undervalued stocks and selling overvalued, is in line with the mean 

reverting findings of De Bondt and Thalers (1985, 1987), which shows that recent trends tend to 

revert as investors overreact to new information.  

Black and McMillan (2005) analyze both these explanations to test if fundamental risk or behavioral 

aspects best explain the value premium. They find that following a market shock, volatility and 

expected volatility is heightened, which leads investors to require a higher return. This increase in the 

required return lowers the stock price. They find that this effect is larger for value stocks than growth 

stocks, and therefore supports the view that the value premium is primarily due to over- and 

underreactions by investors in the market.  

When trading value stocks, investors must be aware of the value trap. When buying a stock at a very 

low price, investors must ask themselves about the reason why the stock is trading low. Is it cheap 

because of a poor fundamental factor, or is it cheap simply because it is disliked in the market even 
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though the company is healthy? The value trap is a term describing the risk that an investor buys a 

cheap stock that does deserve to be cheap, thereby adding flawed companies to the portfolio as stated 

by Pedersen (2015). 

Finding undervalued stocks and selling overvalued have different implementation issues which 

makes it increasingly difficult for investors to pursue the premium. Funding risk could hinder 

obtaining the value premium, even though the position is solid and the stock is in fact undervalued.  

Even if the investor is confident in the calculations which shows that the stock is undervalued, it is 

impossible to know when the market will find the stock favorable. If the stock price continues to 

decrease, investors could be forced to close the position and take a loss before the price reverts to the 

fair value. 

 

2.5 Momentum 

Momentum is a trading strategy that trades securities based on past individual, or market return, 

trends, with the expectation that the trend continues in the future. The trading system was inspired by 

De Bondt and Thalers (1985, 1987) findings that investors tend to overreact, which leads to reversals 

in return trends. The momentum factor is created by going long in the past winning stocks, and 

shorting the past losing stocks, measured on returns. The premium obtained is the spread between 

these positions. 

Jegadeesh and Titman (1993) elaborates on this finding, by analyzing the relative strength of trend 

trading strategies. They form zero-cost portfolios by going long in the 10% percentile US stocks that 

have experienced highest returns in the last J-months, and shorting the 10% percentile stocks with 

lowest returns. The portfolios are based on the J-months latest returns, and then held for K-months. 

More specifically they form portfolios based on 3-, 6-, 9- and 12-months past data, and hold them for 

either 3-, 6-, 9- or 12-months, forming 16 different zero-cost portfolios. 

The findings showed positive returns for all the portfolios, and all except the 3-month/3-month 

strategy was statistically significant, suggesting a significant anomaly in market returns. The findings 

can be regarded as an anomaly since it contradicts EMH, as each return is not independent from the 

past return. Jegadeesh and Titman (1993) tests their results using two models. The first model 

decomposes the relative strength of the zero-cost portfolio into a common market factor and a firm 

specific factor. This is essentially a test of market efficiency, since a premium due to the firm specific 

factor only would occur if markets were inefficient. The model allows for returns to be serial 
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correlated, but requires that stocks react instantaneously to news. The second model tests if the 

premium is due to a lead-lag relationship in stock returns, as argued by Lo and Mackinlay (1990), 

and relaxes the assumption that stock returns adjust to information instantly. Their findings suggest 

that the momentum premium is due to market underreaction of firm-specific information, and not due 

to systematic risk exposure from including riskier stocks in the portfolio. They further find that the 

returns serial correlation is negative, and that a reversal effect occurs after 12-months. To avoid De 

Bondt and Thalers (1985, 1987) reversal effect, Jegadeesh and Titman (1993) use a lagged period of 

one month when constructing the portfolios. 

Several scholars have tried to explain this anomaly from both a financial and a behavioral perspective, 

including Fama and French (1996) who seeks to explain several anomalies not explained by CAPM. 

They argue that most of the anomalies are related and can be explained by their three-factor model, 

which captures the expected return based on a market sensitivity factor (𝑅𝑀 − 𝑅𝐹), a size factor 

(SMB, small minus big) and a value factor (HML, high minus low). However, the model cannot 

explain the return from Jegadeesh and Titman’s (1993) momentum trading strategy. This adds to the 

conclusion by Jegadeesh and Titman (1993) that systematic risk does not explain momentum. When 

sorting the portfolios by beta, they find that the portfolios with strongest positive momentum has the 

lowest beta, and the portfolio with the strongest negative return trend has the highest beta. A zero-

cost portfolio formed from these two therefore has a negative beta, proving that systematic risk does 

not explain the momentum returns. Chan, Jegadeesh and Lakonishok (1996) examines if the 

momentum premium can be explained by underreactions in the markets towards earnings-related 

information. They find that about 41% of the superior performance in the first 6-months of the price 

momentum occurs around the earnings announcement dates. Their findings further showed that if the 

market is surprised by the earnings in either direction, the trend continues in two-to-three years. This 

suggest that the market underreacts causing large drifts in future returns. They argue that this 

underreaction is partly due to slow adjustments of analyst forecasts. 

Carhart (1997) investigates momentum in mutual fund returns, as previous studies showed evidence 

of persistence in the performance of the funds over a short-term horizon of one to three years. Carhart 

(1997) argues that this consistent short-term performance can be attributed to the one-year momentum 

effect as indicated by Jegadeesh and Titman (1993). Not because the funds follow an explicit 

momentum trading strategy, but because the fund just happen to hold relative larger proportion of last 

year’s winners compared to last years’ losers. Based on his findings, Carhart (1997) treats the 
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momentum effect as a return factor, and expands Fama and French (1993) three factor model to a 

four-factor model, adding the momentum factor WML (winners minus losers) to capture Jegadeesh 

and Titman’s (1993) one-year momentum anomaly. Carhart’s momentum factor is created by going 

long the highest 30% eleven-month returns and shorts the lowest 30% returns, using a lag of one 

month. Carhart (1997) analyze the US market from July 1963 to December 1993 and finds that WML 

yields a monthly excess return of 0,82%, which is statistically significant with a t-stat of 4,46. This 

monthly excess return is higher than the return provided by the other three factors; market, size and 

value. Carhart (1997) concludes that by expanding the three-factor model to a four-factor model by 

including WML, the average pricing errors of the CAPM and Fama and French’s three factor model 

becomes lower, and the model more reliable. 

Rouwenhorst (1998) expands the work on momentum strategies to include international markets. He 

reaches the same conclusion as Jegadeesh and Titman (1993), stating that systematic market risk does 

not explain the momentum effect, and further adds that size has no explanation on the return as well. 

The factor based studies concludes that a short-term momentum effect exists, but that the effect 

diminishes as the investment horizon increases. As factor based studies have not been able to 

completely explain the momentum effect, some academics have tried to explain the anomaly using 

behavioral theory. Instead, these studies tries to explain what causes over- and underreaction by the 

market, which De Bondt and Thalers (1985, 1987) and Jegadeesh and Titman (1993) shows does 

explain the momentum effect. 

DeLong, Shleifer, Summers and Waldman (1990) sheds light on the momentum effect by analyzing 

the effect that noise traders have in asset pricing and market behaviors. According to their findings, 

arbitrageurs fail to correct asset mispricing due to the risk that noise traders create. Noise traders are 

mostly disregarded in academic research on asset pricing, which can partly explain why most of these 

models fail to explain the momentum premium. DeLong, Shleifer, Summers and Waldmann (1990) 

claims that as most arbitrageurs are risk averse when searching for short-term profit opportunities, 

few are willing to take positions against these noise traders and the risk they create. If for example 

arbitrageurs are leveraged, they could be forced to liquidate their position against the noise traders, if 

the return trend exceeds the short run, thereby realizing a loss before the noise traders realize the 

mispricing. They therefore argue that, as arbitrageurs fails to correct asset mispricing, the return-trend 

strengthens as more noise traders jump the bandwagon. Noise traders exists as investors tend to be 

overconfident about their own trading abilities, which make them overestimate the quality of the 
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information used for their trading strategies according to Daniel, Hirshleifer and Subrahmanyam 

(2001). As these noise traders are too confident regarding their own abilities, they tend to construct 

their portfolios based on information used incorrectly. According to the EMH theories, markets are 

efficient if the available information is used correctly when forming market prices. Therefore, 

misinformation would lead to mispriced assets in the market.  

Even though academics disagree on the explanation of the momentum effect to some extent, the 

summarized conclusion from this chapter is that a momentum return exist in the short run. Even 

though the factor has been proven to yield a premium, Chan, Jegadeesh and Lakonishok (1996) argues 

that barriers exist which would impair the average investors ability to profit from this trading strategy. 

In their research, winners are bought and losers are shorted. Many investors may face restriction on 

their trading abilities which doesn’t allow for short positions. Furthermore, a momentum trading 

strategy tends to be trading- and cost-intensive, of course depending on how frequent the portfolio is 

balanced. As stocks with high momentum tends to be smaller issues, an investor would on average 

face a higher bid-ask spread, as smaller stocks tend to be costlier to trade. These issues could hinder 

the implementation of a profitable momentum trading strategy for some investors. 

A momentum strategy can alternatively be based on earnings momentum. Earnings momentum is a 

strategy that goes long in securities with increasing earnings or positive adjustment in analytical 

forecasts.  

 

2.6 Quality 

Investing in the quality factor entails investing in stocks with certain specific quality measures such 

as earnings growth, ROE, accruals, cash flows etc. When investing in such stocks, investors try to 

capture excess return by ensuring that their quality metrics are good compared to the market, 

according to Bender, Briand, Melas and Subramania (2013). The quality factor is created by going 

long in stocks exhibiting high scores on the applied quality measures, and shorting those with low. 

The quality premium is the spread between these two positions. 

According to Sloan (1996) the accruals of a company is a good measure of its quality. He defines 

accruals as the change in non-cash current assets minus the change in current liabilities excl. short-

term debt and tax payable, minus depreciation expense, which is all divided by average total assets. 

According to Sloan (1996), the company’s earnings is the primary characteristic of a quality stock, 
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indicating that the quality factor is in fact a proxy for earnings quality. Sloan’s arguments for using 

accruals as a measure of earnings quality is further supported by Kozlov and Petajisto (2013). They 

argue that there is a strong case in favour of investing after high earnings quality as a way of getting 

a return premium from stock investments. 

When comparing different companies for investment purposes, it is necessary to have a common base 

for comparability. The concept of earnings quality is, according to Bodie, Kane and Marcus (2014), 

a way to assess the realism and conservatism of different earnings measures, with the purpose of 

assessing the future sustainability of the actual earnings. Furthermore, Graham (1973) stress the 

importance of assessing long-term earnings quality of companies. 

Asness, Frazzini and Pedersen (2013) defines quality stocks as a stock that should trade at a higher 

price. Their findings show that high-quality stocks trade at a higher price on average, but that the 

margin of this price premium is too small, indicating that quality characteristics have little impact on 

price. Because of this anomaly, they find that quality securities earn a high risk-adjusted return 

premium both in the US and globally. Investors should be willing to pay higher prices for the stocks 

of companies that are profitable, have growing earnings, are safe and has a high pay-out ratio.  

Profitability is the earned profits relative to the company’s book value, and can be measured by e.g. 

gross profit, margins, earnings, accruals, and cash flows. The focus when evaluating this metric 

should be on the stock’s average rank across these metrics. All else being equal, stocks that have high 

value across these metrics should command a higher price. 

Growth is according to Asness, Frazzini and Pedersen (2013) an important quality measure because 

investors should pay a higher price for a stock with growing profits. They argue that quality growth 

should be measured as the growth in the before mentioned profitability measures over the last five 

years. 

When it comes to quality stocks Asness, Frazzini and Pedersen (2013) states that they need to be safe, 

and that investors should pay a higher price for a stock with a lower required return. Safety of a stock 

is a vague concept, but they note that return-based measures of safety such as market beta and 

volatility can be an appropriate proxy, as well as fundamental-based measures of safe such as low 

leverage and low volatility in profitability. 
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Finally, Asness, Frazzini and Pedersen (2013) argue that the pay-out ratio can be an indicator of a 

quality stock. E.g. if free cash is reduced due to higher pay-out of dividends it will, all else being 

equal, minimize agency problems and this can be an indicator of a quality stock. However, if a higher 

pay-out is associated with lower future growth then the stock is not considered a quality stock. 

After having identified the characteristic of a quality stock, Asness, Frazzini and Pedersen (2013) 

form a zero-cost portfolio that goes long in high-quality stocks and goes short in low-quality stocks. 

This portfolio yields a high and statistically significant risk-adjusted return in the US and globally 

across the 24 tested countries. They further find that the factor is of a cyclical nature, as the price of 

quality varies over time. The cyclical nature of investment factors is addressed further in chapter 5.  

 

2.7 Trading Strategies 

After having reviewed the literature behind the individual factors relevant to this study, we now 

combine the individual factors into trading strategies, outlining the ideas and theories behind the 

chosen combinations. We examine a pure value, value-momentum, and a value-quality strategy. This 

chapter only examines the combined strategies, as the literature behind the pure value factor was 

outlined in the previous section. 

 

2.7.1 Combining Value and Momentum 

As value investors buy stocks at a low price compared to the company’s fundamentals, and 

momentum investors buy stocks which prices have previously increased, the ideas behind these two 

strategies are opposites: Value investors buy at low prices, momentum investors buy at high prices. 

Nonetheless, both factors have yielded a long-term excess return historically. Academic research has 

shown that the opposite characteristics of these two factors have significant benefits for investors who 

implement this combination. This section elaborates on the academic findings regarding a value and 

momentum combination, and discuss implementation strategies and the related obstacles. 

Asness, Moskowitz and Pedersen (2013) analyze the value and momentum factors across markets 

and asset classes. They find that value and momentum factors are positively correlated across markets 

and asset classes, but that they are negatively correlated with each other. Even though value and 

momentum are mostly opposites, profit opportunities exist as momentum is a short-run strategy, 

whereas value is a long-term strategy. This combined with their negative correlation offers a powerful 
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combination. Asness, Moskowitz and Pedersen (2013) finds that both value and momentum strategies 

have yielded positive excess returns in country indices, in the currency markets, in fixed income and 

in commodities. A combination of the two strategies have however returned an even greater excess 

return in the examined markets and asset classes. The negative correlation even provides a lower 

volatility in the returns than the individual strategies, which increases the Sharpe ratio. As the factors 

are positively correlated across markets and asset classes, and negatively correlated amongst each 

other, Asness, Moskowitz and Pedersen (2013) argues that common global risk factors related to 

value and momentum must exist. They find that macroeconomic data and variables have little 

explanatory power, and business cycles, consumption and default risk does not explain the excess 

return of the factors. Their findings show that liquidity risk is positively correlated with the 

momentum returns and negatively with value returns. The negative correlation between the strategies 

can therefore partly be explained by their opposite exposure towards liquidity risk. The positive 

liquidity risk correlation with momentum can in simple terms be explained by the fact that the strategy 

trades the most popular securities in the market. When liquidity dries up, the most popular stock 

trades will also be the first to be sold off when investors is in demand for liquidity and cash. As the 

value strategy is a contrarian strategy, it is less affected by liquidity shocks as it includes less popular 

securities. Since the two strategies react opposite to liquidity risk, the combined strategy offers better 

diversification across the market. 

The findings of Asness, Moskowitz and Pedersen (2013) primarily focus on gross returns. Taking 

transaction costs into consideration, Fisher, Shah and Titman (2016) finds that a pure value strategy 

outperforms the US market net of transaction costs, but that a pure momentum strategy underperforms 

the US market after adjusting for the costs. Based on this finding, Fisher, Shah and Titman (2016) 

examines different implementation techniques for effectively combining value and momentum into 

one single strategy that minimizes transaction costs and increases the risk-adjusted return. They create 

a portfolio that combines a pure value and pure momentum strategy, and a portfolio that 

simultaneously implements the value and momentum aspects. 

The major driver of transaction costs in the combined strategy is the momentum factor. Momentum 

has a short holding period, as trade signals quickly occurs based on past returns. The value factor is 

slow moving, as the returns are driven by the development in the underlying fundamentals. 

Underlying fundamentals does not change daily as market prices, and it can therefore take years 
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before a trading signal is generated. Therefore, trading costs related to value strategy tends to be lower 

than a momentum strategy, which explains the findings by Fisher, Shah and Titman (2016). 

Fisher, Shah and Titman (2016) first examines a portfolio created by a 50/50 capital allocation 

between a pure value and pure momentum strategy. They find that the diversification effect from 

allocation between the strategies modestly improves the Sharpe ratio. The gross return from this 

strategy is still heavily affected by the high turnover and transaction costs from the momentum 

aspects. To reduce the impact from transaction costs, they form a portfolio that integrates value and 

momentum stocks into the portfolio based on their average value and momentum rank compared to 

all stocks in the market. They furthermore create a portfolio where a position is only taken when both 

the value and the momentum signals are favorable. The last approach greatly reduces the transaction 

costs and improves the Sharpe ratio, but also have lower exposure towards the momentum factor.  

 

2.7.2 Combining Value and Quality 

Where value investors buy stocks they consider priced low compared to its intrinsic value, quality 

investors buy stocks where the earnings quality is considered high. The quality of the earnings is 

assessed using one or more proxies such as ROIC, ROE and margins. When combining the two 

strategies the investor seeks to buy quality companies trading at a discount. 

When creating a portfolio based on the traditional value investment approach and combining it with 

the quality approach, the investors gets a diversification benefit. This, as the value and quality factors 

have a negative correlation with each other, thereby reducing the volatility as stated by Kozlov and 

Petajisto (2013). 

Exposure to these two factors are complementary as value stocks are cheap compared to the intrinsic 

value, whilst quality is cheap given potential for future profitability. Quality stocks are generally 

known for having low volatility which is why they are generally considered a good defensive stock 

amongst investors and academics. This defensive nature, combined with a price discount, has the 

potential to increase the risk-adjusted returns, as the risk can be reduced by utilizing the negative 

correlation amongst the factors.  

Frazzini, Kabiller and Pedersen (2013) argues that exposure to value and quality factors combined 

can help obtain a return both in excess of the risk-free rate and exposure towards systematic risk. 

They explicitly conclude in their paper that Warren Buffett’s performance over a large part of his 
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career as a money manager can be contributed to the fact that he been exposed to both value and 

quality factors. 

Contrary to the value-momentum combination, where semi-high transaction is to be expected due to 

the high turnover associated with the momentum approach, a portfolio with exposure towards value 

and quality should have lower transaction costs. This, as both the value and quality factors are based 

on fundamentals of a steadier nature than market price on which the momentum factor is based. 

Investors investing in value and quality have relatively stable positions with greater investment 

capacity and a lower portfolio turnover than e.g. momentum according to Kozlov and Petajisto 

(2013). 

 

 

2.8 Quantitative Investing 

In this thesis, we utilize the methods of fundamental quantitative investing to construct and analyze 

the performance of our value portfolios. Fundamental quantitative investing differs from traditional 

fundamental discretionary investing, but are based on the same underlying objective. Both methods 

seek to identify profitable trading opportunities, but where discretionary investing is based on the 

analysts own judgement, quants codes their strategies to create rules on which a computer trades. 

Data and statistics are central to the concept of quantitative investing, as the trading rules are based 

on historical data and acts on new inputs. We base our portfolios on factors constructed from a 

quantitative approach applied by Frazzini and AQR capital. The factors are created by going long and 

short in stocks which exhibits the statistical characteristics necessary for generating a trade signal for 

the specific factor. 

According to Pedersen (2015), quantitative investing has significant advantages compared to 

traditional discretionary investing, especially in a research context.  The primary advantage of 

quantitative investing is that when the trading rules have been created, it can be applied on a broad 

set of equities and assets globally, significantly increasing and utilizing the benefits of diversification. 

Second, as discretionary investing is based on the analysts own perception of the stock, the risk of 

behavioral biases influencing the investment decision increases. A quantitative investment approach 

overcome this bias, as the actual trading is conducted by a computer. The approach therefore enables 

the investor to precisely follow the outlined investment strategy without risking interference from 

human judgement errors. Third, a quantitative approach yields great benefits to the investor when 

assessing different trading strategies. By using a statistically based trading model, the strategy can be 
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backtested using historical data to examine if the strategy would have been profitable in the past. This 

is of course no guarantee that the strategy will work in the future as well, but if it never yielded any 

profits in the past it can be discarded before being applied. Quantitative investment also has 

disadvantages compared to discretionary investing. The main disadvantage is that the quantitative 

approach treats all equities similarly, and does not leave room for adjusting the strategy to specific 

situations. As it is based on statistical data, the approach does not include soft information which a 

traditional discretionary analyst can gather from talking to relevant people about a specific stock. 

However, as we test the performance of multiple value strategies historically, we favor the 

quantitative approach, as it allows us to backtest the performance of the strategies historically.  

 

2.9 Diversification 

The concept of diversification is a major driver in factor investing, and by using a quantitative 

investment approach we utilize this concept fully. Therefore, we elaborate on this subject, and show 

the power of diversification and its importance in portfolio construction through mathematical 

expressions, as conducted by Bodie, Kane and Marcus (2014). The general portfolio variance is 

expressed as follows: 

𝜎𝑃
2 = ∑ ∑ 𝑤𝑖

𝑛

𝑗=1

𝑤𝑗𝐶𝑜𝑣(𝑟𝑖, 𝑟𝑗)

𝑛

𝑖=1

(2.3) 

Assuming an equal weighted portfolio, the weight of each security can be calculated as 𝑤𝑖 =

1/𝑛. From this, Bodie, Kane and Marcus (2014) rewrites equation 2.1 the portfolio variance into two 

terms: 

𝜎𝑃
2 =

1

𝑛
∑

1

𝑛

𝑛

𝑖=1

𝜎𝑖
2 + ∑ ∑

1

𝑛2

𝑛

𝑖=1

𝐶𝑜𝑣(𝑟𝑖, 𝑟𝑗)

𝑛

𝑗=1

(2.4) 

By calculating the average variance and covariance of the securities in the portfolio, equation 2.2 

can be reduced to the following formula: 

𝜎𝑃
2 =

1

𝑛
𝜎2 +

𝑛 − 1

𝑛
𝐶𝑜𝑣̅̅ ̅̅ ̅ (2.5) 
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Alternatively, the covariance term can be replaced by including the correlation (𝜌) times the variance: 

𝜎𝑃
2 =

1

𝑛
𝜎2 +

𝑛 − 1

1
𝜌𝜎2 (2.6) 

Equation 2.4 illustrates how diversification is determined by not only the amount of assets included 

in the portfolio, but also how these assets correlates with each other. The second term can be 

eliminated by including equities with negative correlation towards each-other, making the entire 

portfolio correlation zero. If the portfolio correlation is zero, the firm-specific portfolio risk is solely 

determined by the first term, which is reduced as the number of securities (n) in the portfolio 

increases. As stated previously in chapter 2.1, Bender, Briand, Melas and Subramanian (2013) argues 

that the main advantage of utilizing factor exposures, are their correlation amongst each other, as they 

provide significant diversification benefits. Equation 2.4 mathematically illustrates this concept. 
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Chapter 3 Methodology and Data Section 

 

This chapter discuss the data applied in the analysis of the value investment strategies. The data 

applied is extracted from a database compiled by Frazzini and AQR Capital Management, which 

includes excess returns from several factors across the developed markets. We first describe the 

market of interest in this study, followed by a discussion of the sample period applied. We further 

discuss the basics of backtesting, and how this is applied when testing the investment strategies. Last, 

we address potential biases related to the applied data sample, and how this might influence our 

findings. 

 

3.1 Markets 

The data is extracted from Frazzini’s database. The data provides monthly excess returns for several 

factors such as value, momentum, quality, size and betting against beta for all developed markets, as 

well as return data from the markets indices and risk free rates. This thesis examines the performance 

of a value, value-quality and value-momentum strategy in the US market. An advantage of using the 

market data from the US is the increased sample size for both the market returns and individual factor 

returns. The US market data dates back to July 1926, whereas the first European market data in the 

database is from January 1986. A disadvantage from only using US market data is that the strategies 

will be exposed to the development in the American economy. Using data from all the developed 

markets e.g. European countries, Japan and Australia, could have diversified this exposure, making 

the results of the strategies more stable to volatility in the macroeconomic environment. We find this 

disadvantage as a minor concern, as the economy in the developed markets is highly correlated with 

the American. 

The market data provided by Frazzini’s database is the value-weighted return on all the available 

stocks in the US market, ranging back to 1926. They provide the excess monthly return, which is the 

total return reduced by the one-month Treasury bill rate, which serves as the risk free rate. 
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3.2 Sample Period 

The time period covered in the data, allows us to test the investment strategies over multiple business 

cycles. However, we are limited in our analysis, as the analyzed factors has different time spans of 

available data. It is important that the time span for the different strategies are equal when comparing 

their performance, as stated by Pedersen (2015). 

The data for the quality factor used in our value-quality portfolio dates back to 1957. 31 years less 

than the data on the market excess return. The factor is limited as the data used in constructing this 

portfolio such as earnings, growth, and key ratios derived from these, is not as readily available as 

return data. As this sample period is shorter than the data for the value factor (1926) and the 

momentum factor (1927), we limit our sample period from July 1957 to December 2016. This sample 

size ensures that the investment strategies is tested against multiple bear and bull markets, as well as 

single market events such as Black Monday in 1987. Testing across multiple business cycles should 

increase the quality and robustness, as the performance of the strategies are tested in both up and 

down markets. This allows us to test us how the three value strategies perform not only in the average 

market, but also when extreme market movements occur.  

 

3.3 Factor Construction 

In this chapter, we elaborate on, and review, how the factors in the dataset are constructed. The data 

origins from the database used in the research paper Quality Minus Junk composed by Asness, 

Frazzini and Pedersen (2013), which generally follow the findings and portfolio constructions by 

Fama and French (1992, 1993, 1996), and also includes Jegadeesh and Titman’s (1993) and Carhart’s 

(1997) momentum factor. 

 

3.3.1 Value 

The value factor is based on Fama and French’s (1992, 1993, 1996) findings, but with a slight 

modification. As stated in the chapter 2, Fama and French goes long in stocks with a high book-to-

market ratio (B/M) and shorts the stocks with a low B/M ratio. They update the value once a year in 

end June, and use both the stock price and book value of the last day in the prior December. This 

value is then fixed for the next year. Asness and Frazzini (2013) argues that this approach is 

reasonable, but that a more precise value proxy can be created by using the actual stock price available 
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on the rebalancing date, instead of a lagged fiscal year-end price which Fama and French uses. They 

named this factor high-minus-low (HML) devil. 

Asness and Frazzini (2013) creates the HML-devil factor by forming six value-weighted portfolios 

based on size and B/M-ratios. For the US value factor, the size breakpoint is the median market equity 

value of the stocks on NYSE. The breakpoints for size and value is refreshed monthly. Portfolios are 

then rebalanced each month using the current market value, opposite of Fama and French (1992) who 

use the lagged year-end price. Asness and Frazzini (2013) goes long in the top 30% value portfolios, 

and shorts the 30% lowest value (growth) portfolio within the universe of the large and small stocks. 

The HML value factor is constructed by from equation 3.1: 

𝐻𝑀𝐿 =
1

2
∗ (𝑆𝑚𝑎𝑙𝑙 𝑉𝑎𝑙𝑢𝑒 + 𝐵𝑖𝑔 𝑉𝑎𝑙𝑢𝑒) −

1

2
∗ (𝑆𝑚𝑎𝑙𝑙 𝐺𝑟𝑜𝑤𝑡ℎ + 𝐵𝑖𝑔 𝐺𝑟𝑜𝑤𝑡ℎ) (3.1) 

 

3.3.2 Momentum 

The momentum factor is created from a universe of US stocks between 1957-2016, ranked every 

month by their momentum score. The momentum score is defined by how much the stock has returned 

in the preceding month. The stocks are first sorted on size, using the median value of NYSE as a 

breakpoint, breaking the stocks into a small and big basket. Afterwards, the stocks are sorted on their 

momentum score, creating six value-weighted portfolios. The momentum factor (Up-minus-down, 

UMD) is created by going long in the top 30% high momentum stocks and shorting the 30% lowest 

momentum stocks, in both the large and small size basket, lagged one month to avoid the reversal 

effect as stated by Jegadeesh and Titman (1993): 

𝑈𝑀𝐷 =
1

2
∗ (𝑆𝑚𝑎𝑙𝑙 𝐻𝑖𝑔ℎ + 𝐵𝑖𝑔 𝐻𝑖𝑔ℎ) −

1

2
∗ (𝑆𝑚𝑎𝑙𝑙 𝑙𝑜𝑤 + 𝐵𝑖𝑔 𝐿𝑜𝑤) (3.2) 

The amount of each stock within the portfolio is determined by constructing them as value-weighted. 

Each portfolio is then rebalanced every month to maintain the value weights. 

 

3.3.3 Quality 

The quality factor is constructed as in Asness, Frazzini and Pedersen (2013). In chapter 2 we 

elaborated on how quality is defined according to their paper Quality minus junk. Stocks exhibiting a 

high-quality score has four characteristics: Profitability, growth, safety and pay-out. Asness, Frazzini 

and Pedersen (2013) assign a quality score to each stock in the US market each month. Scores are 
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constructed by ranking the underlying fundamental values of the four quality characteristics, and 

normalizing to obtain a z-score. The profitability z-score is the sum of the z-values of all fundamental 

values related to this characteristic. The same is done for growth, safety and payout. This thesis does 

not discuss each underlying fundamental value of the four quality characteristics, as we are mainly 

interested in broadly understanding how the quality factor is created, before combining it with the 

value factor into a portfolio. 

The portfolios are created by first sorting on size then quality scores. They create ten portfolios that 

are value-weighted and rebalanced each month to maintain the value weight. The US factor is created 

based on stocks from NYSE. Asness, Frazzini and Pedersen (2013) goes long in two quality 

portfolios: Big quality and small quality. These portfolios include the highest 30% of quality stocks 

amongst the largest companies and smallest companies. They further short the 30% junk stocks with 

lowest quality scores, again for both the largest and smallest companies. The return from the zero-

cost quality portfolio (Quality-minus-junk, QMJ) is the average return from the two quality portfolios 

minus the average return of the two junk portfolios: 

𝑄𝑀𝐽 =
1

2
∗ (𝑆𝑚𝑎𝑙𝑙 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 + 𝐵𝑖𝑔 𝑄𝑢𝑎𝑙𝑖𝑡𝑦) −

1

2
∗ (𝑆𝑚𝑎𝑙𝑙 𝐽𝑢𝑛𝑘 + 𝐵𝑖𝑔 𝐽𝑢𝑛𝑘) (3.3) 

 

3.4 Backtesting 

Backtesting is a method of assessing how a trading strategy would have fared in the past. It enables 

the investor to separate historically good trading strategies from those that was never profitable in the 

first place. There is no guarantee that a former profitable trading strategy will continue to perform in 

the future, but it is more favorable than going with one that was never profitable from the beginning. 

By backtesting a strategy against multiple scenarios, the investor gets an idea of how the strategy 

responds to certain market movements and events, and generally about the risks associated with it. 

Pedersen (2015) describes how to backtest a trading strategy using four steps: Universe, signals, 

trading rules and time lags. 

The first step is to define the universe in which the securities are to be traded. This paper examines 

value investment strategies in the US market, which therefore makes up the universe in for our 

backtest. Second, trading signals need to be defined. Signals includes the data input, the source of the 

data and how the data is analyzed. This is important when constructing the factors, but as we use 

factors already constructed by Asness, Frazzini and Pedersen (2013), signals are of less concern in 
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this analysis. Third, based on the signals, trading rules needs to be established. This includes 

determining how we trade on the signals, how the positions are rebalanced and sized. Last, time lags 

must be incorporated into the test. It is not realistic that a position is taken based on the closing price 

and signals in the same time period. Therefore, it is better to assume that the position is taken with a 

time lag as it matches reality better. 

Besides these four steps, rules for portfolio rebalancing, and when to enter and exit, needs to be 

established. As we perform tests on factors already established, the rebalancing rule amongst the 

factors are more important for our results than rules for when to enter and exit specific stock positions. 

Portfolio rebalancing deals with the entire portfolio from a top-down perspective, and determine the 

allocation between the included asset classes, securities etc. It is further necessary to specify how 

often rebalancing should occur. The enter-exit rules build up the backtesting by looking at each 

individual security and asset. As we work with individual factor portfolios already determined, we 

do not elaborate on the trading of each individual security within these portfolios, and focus on the 

top-down view on portfolio rebalancing instead. 

When backtesting trading strategies, certain biases will occur that influences the result and make the 

returns look better than what would have been the case if the trading strategy had been applied in the 

actual market at real time. Pedersen (2015) argues that all trading strategies suffers from data mining 

biases, which impacts the backtesting result. Data mining can be defined as looking at past data to 

discover patterns and structures. When related to investing, investors will often look at patterns that 

have been profitable in the past, even though they would not have been know at the time. Furthermore, 

these patterns could have been profitable by chance and not because the strategy was superior. There 

is also no guarantee that past profitable strategies will continue to be profitable in the future.  

When working with a universe of securities, it is important to ensure that the universe is unbiased. If 

the three value strategies of this paper for instance was tested on the current stocks of the S&P 500 

index, the test would be subject to survivorship bias, as only stocks that have survived in the index 

until now would be included. The test would therefore not include past poor performing stocks which 

have been excluded from the index. To avoid this, the backtest universe needs to include all the 

securities that was present in the market at the time of the test. Otherwise, only the long term winners 

will be included, making the strategy look more profitable than it would have been at the time. 

Furthermore, it is certain the some of the securities included in today’s market will be excluded in the 

future as well. We counter this bias by using Frazzini’s factor portfolios, which are created with this 
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bias in mind, as each portfolio is created by rebalancing amongst available US securities each month 

back to July 1957. 

The last step of backtesting is adjusting the returns for trading costs. Taking transaction costs into 

account increases the realism of the strategies, as the returns otherwise would not take the portfolio 

turnover into account. Switching between securities is costly, and a high turnover can therefore reduce 

the actual return dramatically, making otherwise profitable strategies unprofitable. It further impacts 

the trading rules for rebalancing and determination of the optimal portfolios, and therefore needs to 

be included to yield a useful test result. Later on, we elaborate on how we estimate the turnover and 

associated transaction costs, and analyze returns both gross and net of these costs to examine the 

impact on the strategies profitability. 

 

3.5 Performance Evaluation 

Testing the three value strategies requires a set of common measures to evaluate their performance. 

In this chapter, we outline how we evaluate the performance, by using several measures described by 

Pedersen (2015). We first define how the strategies returns are calculated. Afterwards, measures such 

as alpha, Sharpe ratio, information ratio, high water mark and drawdown are described. Besides return 

evaluations, we also address the riskiness of the strategies by elaborating on standard deviation, value-

at-risk and expected shortfall. Finally, we test the different evaluation measures for statistical 

significance using t-tests and p-values.  

 

Return Calculations: 

When calculating performance measures, the most often used inputs are return and standard deviation. 

As the estimation of standard deviation depends on how the returns are calculated, we first address 

how to estimate these. The two most commonly used methods for estimating the returns are the 

geometric average and arithmetic average return calculations. Both methods estimate the average 

return from the reported returns in the data over T-periods, but have different characteristics and are 

used differently. 
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The geometric average is calculated from equation 3.4: 

𝑅𝑇,𝑔𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐 = [(1 + 𝑅1) ∗ (1 + 𝑅2) ∗ … ∗ (1 + 𝑅𝑇)]
1
𝑇 − 1 (3.4) 

The arithmetic average is computed from equation 3.5: 

𝑅𝑇,𝑎𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 =
[𝑅1 + 𝑅2 + ⋯ + 𝑅𝑇]

𝑇
(3.5) 

According to Pedersen (2015) the geometric average return corresponds to a buy-and-hold strategy 

where capital is not added or redeemed from the strategy, whereas the arithmetic return takes this into 

account. The arithmetic average return keeps a constant dollar exposure towards the strategy, and is 

more optimal statistically as it is closer to the behavior of real investors. Based on this argumentation, 

the arithmetic return calculation will be used in the evaluation of our value investment strategies. 

Using the arithmetic average also simplifies the conversion between different time horizons, from 

monthly to yearly returns and standard deviations. Going from monthly to yearly is done by replacing 

n with 12, the number of months in a year: 

(𝐸)𝑅𝑦𝑒𝑎𝑟 = (𝐸)𝑅𝑚𝑜𝑛𝑡ℎ ∗ 𝑛 (3.6) 

𝜎𝑦𝑒𝑎𝑟 = 𝜎𝑚𝑜𝑛𝑡ℎ ∗ √𝑛 (3.7) 

Having decided on the method for computing the returns and volatility, we decompose the return in 

the following sections, and combine different performance measures. 

 

Alpha, beta and idiosyncratic risk 

The return of a strategy is often split into alpha (𝛼), beta (𝛽) and return from idiosyncratic risk (𝜖). 

These are estimated by running a regression of the strategy’s excess return on the excess return of the 

market.  

Alpha is defined as the expected return after adjusting for the return obtained by the risk-free rate and 

exposure to market risk. It measures the value added beyond the market return, either due to the 

strategy being superior or due to luck. When running the regression on the strategy’s return on the 

market, the excess return above the risk-free rate is stated by the following formula: 

𝑅𝑇 − 𝑅𝑓 = 𝛼 + 𝛽 ∗ 𝑅𝑇
𝑀 + 𝜖𝑇 (3.8) 
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Beta (𝛽) measures the strategy’s exposure towards market movements. A beta of 1 means that the 

strategy’s return move 1:1 with the market, whereas a beta of 0,5 indicates that the strategy moves 

50% of the market movement. The idiosyncratic term (𝜖) is the diversifiable risk associated with the 

investment. It can arise e.g. if the strategy is heavily tilted towards a specific industry. It is 

independent of the markets movements, and can be positive and negative with an expected value of 

zero. 

Adjusting the strategy’s expected excess return for the return associated with the market exposure, 

alpha can be estimated, as the expected idiosyncratic return is zero: 

(𝐸)𝑅𝑇 − 𝑅𝑓 − 𝛽 ∗ 𝑅𝑇
𝑀 = 𝛼 (3.9) 

A positive alpha indicates that the strategy adds value above what can be obtained from the market, 

whereas a negative alpha indicates that the strategy destroys value. In this case, a pure investment in  

the market would be preferred.  

 

Sharpe ratio 

The total return and alpha measures how well the strategy has performed in both total and in excess 

of the market return. However, a high return is not always preferable, if obtained by an unnecessary 

high level of risk exposure. The Sharpe ratio deals with this issue, as it measures the excess return 

above the risk-free rate, per unit of risk. It is calculated by dividing the excess return by the standard 

variation of that return:  

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =
𝐸(𝑅 − 𝑅𝑓)

𝜎(𝑅 − 𝑅𝑓)
(3.10) 

By using the Sharpe ratio, we can evaluate and compare the performance of multiple investment 

strategies despite their return and risk profile. However, the Sharpe ratio gives the strategy credit for 

return obtained both from alpha and the market exposure. A high Sharpe ratio could therefore be 

obtained by a high exposure towards a bull market.  
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Information ratio 

The information ratio is as a risk-adjusted return measure as the Sharpe ratio, but does not give credit 

for return obtained through market exposure. The information ratio measures the risk-adjusted alpha. 

The excess return obtained above the market return per unit risk: 

𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑖𝑜 =
𝛼

𝜎(𝜖)
(3.11) 

The alpha return is divided by the standard deviation of the idiosyncratic risk term, obtained from the 

regression run on the strategy against the market. As the return from the strategy can be compared to 

other benchmark’s than the market, information ratio is often said to be the excess return per tracking 

error risk unit: The difference between the alpha return of the strategy and benchmark, divided by the 

difference in the standard deviation of the idiosyncratic risk.   

 

High Water Mark and Drawdown 

Besides evaluating the performance of the three strategies using excess return, and risk-adjusted 

return measures, we also compute the high-water mark (HWM) and drawdown (DD) for each 

strategy. HWM is the highest price obtained from the strategy at any point during its time span. From 

this measure, we can calculate the drawdown. DD is a risk measure, which shows the cumulative loss 

since the strategy started to lose money. The terms can be expressed mathematically as illustrated in 

equation 3.12 and equation 3.13: 

𝐻𝑊𝑀𝑡 = max
𝑠≤𝑡

𝑃𝑠 (3.12) 

𝐷𝐷𝑡 =
𝐻𝑊𝑀𝑡 − 𝑃𝑡

𝐻𝑊𝑀𝑡

(3.13) 

From the drawdown calculation, we further identify the maximum drawdown when evaluating the 

strategies. This is the maximum cumulative loss that the strategy has returned during its time span. 

 

Risk measures 

By using risk-adjusted return measures for evaluation, the riskiness of the strategies is addressed. 

However, this risk measure is purely based on the volatility of the returns, which in turn assumes a 

normal return distribution. A normal distribution has useful attributes when estimating risk, but does 

not describe the past return pattern of the stock market well, as the distribution is symmetric around 
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the mean. Historically, stock returns have moved more up than down on average. This does not fit 

well with the normal distribution, as the chances for up and down movements in this distribution are 

equal. Therefore, the volatility measure does not capture the risk of price crashes for a non-normal 

distribution like the stock market well. To address this lacking capture of tail-risk, we include value-

at-risk and expected shortfall into our performance evaluation measures.   

Value-at-risk (VaR) is defined as the maximum loss that can occur at a given percentage statistical 

certainty (𝛼). For example, a VaR of 95% measures how much the strategy will lose at the 5% worst 

outcomes. This gives an indication of how much capital is at risk. However, it does not tell how much 

that will be lost if the loss exceeds the 5% border. Therefore, we include Expected Shortfall (ES) as 

a secondary risk measure. ES returns the average loss of all the losses exceeding VaR: 

 

𝑉𝑎𝑙𝑢𝑒 𝑎𝑡 𝑅𝑖𝑠𝑘 = 𝛷−1(𝛼, 𝜇, 𝜎) (3.14) 

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑆ℎ𝑜𝑟𝑡𝑓𝑎𝑙𝑙 = 𝐸(𝐿𝑜𝑠𝑠 | 𝐿𝑜𝑠𝑠 > 𝑉𝑎𝑅) (3.15) 

 

As VaR and ES estimates the capital at risk in tail risk events, we also address how the tails of the 

return distribution can be measured, as this risk is often ignored in the normal distribution. 

Furthermore, as described earlier, the stock market return goes more up than down on average, 

indicating that the return distribution is not symmetric around the mean as with the normal 

distribution. The return distributions symmetry around the mean is measured by its skewness: 

𝑆𝑘𝑒𝑤 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 [
(𝑅 − �̅�)3

𝜎3
] (3.16) 

Bodie, Kane and Marcus (2014) states that a positive skew indicates that the distribution is skewed 

to the right, indicating that most of the observations is numerically larger than the mean. The opposite, 

a negative skew, indicates a left skewed distribution, which have more observations below the mean.  

The tails of the distribution describe the most extreme outcomes, and using the kurtosis measure 

enables us to measure the fatness of tails. Stated differently, it measures if many extreme outcomes 

or few characterize the return distribution. A normal distribution has a kurtosis of 3. A distribution 

with kurtosis above 3 indicates that the distribution has fatter tails than a normal distribution, and 

opposite for a measure below 3. When calculating excess kurtosis, we identify the kurtosis in excess 

of 3. If a distribution has excess kurtosis of 0, it implies that the distribution can be characterized as 
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normally distributed. Positive excess kurtosis indicates fatter tails than a normally distributed 

function, and a negative number indicates slimmer tails. Excess kurtosis is calculated as follows: 

𝐸𝑥𝑐𝑒𝑠𝑠 𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 [
(𝑅 − �̅�)4

𝜎4
] − 3 (3.17) 

By utilizing the stated return and risk measures, we can compare and evaluate the three different value 

investment strategies to determine their attractiveness based on past total and risk-adjusted returns, 

as well as understanding what underlying risks that are associated with them. 

 

3.6 Subset 

In this chapter, we have elaborated on which data the analysis is based on. AQR’s and Frazzinis’ 

database is the source of all the data used within the framework of this thesis. The focus will be on 

the US market, as this contains more data than other developed market countries, which will make it 

possible to cover several business cycles over time. 

In chapter 4 we assess the value-, momentum- and quality-data to estimate what different 

combinations of these factors, with value as the common one, would have yielded an investor. We 

backtest the portfolios over the data sample to assess the performance both before and after 

transaction costs. Assessing the viability of the different strategies is the purpose of the backtesting, 

and we therefore calculate return and risk measures to assess the performance.  

In conclusion, the pre-defined factors; HML-devil, UMD and QMJ as presented in this chapter will 

be used as proxies for value, momentum and quality, and used to construct the test portfolios. 
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Chapter 4 Portfolio Analysis 

 

In this chapter, we present the results from the analysis of the three examined value strategies. The 

chapter begins with an elaboration upon how the portfolios are constructed. We first review the 

portfolio construction theory of Markowitz (1952), before elaborating on the technique we apply to 

determine the allocation amongst the factors in the combined portfolios.  

Afterwards, the chapter is presented in a four-part structure. We first present the findings of our 

analysis without taking transaction costs into account. Analyzing the gross returns allows us to 

examine the actual performance of the strategies in excess of the risk-free rate. Besides examining 

the performance of the strategy, we further decompose the return premium, and test the statistical 

significance of the findings. We provide risk-adjusted return measures, as well as calculating the 

expected risks of the strategies and examine the return distributions. For the combined strategies, we 

further discuss the characteristics of the underlying factors in relation to each other, to understand the 

underlying fundamentals and behavior of the strategies. 

As investors are more concerned with the returns obtainable in excess of transaction, we examine the 

impact of costs on the return premium in the second part of the analysis. The analysis first deals with 

estimating the transaction costs of the three strategies before estimating the total performance net of 

costs. For the combined portfolios, we further examine how the transaction costs relates to the 

individual factors and how this affects the total returns. 

As the data sample expands over nearly six decades, we further provide an analysis on how changes 

in the market structure and news flow have impacted the factors and strategies over time. Last, we 

examine part of Warren Buffett’s holdings to illustrate the characteristics and performance of actual 

stocks, which exhibits some of the characteristics related to the analyzed factors. We relate the 

findings of the analysis to the discussions on EMH and behavioral finance, to determine if our 

findings reject or support the views.  

 

  



Portfolio Analysis 

 

Page 42 of 118 

 

4.1 Portfolio Construction 

This section focus on portfolio construction, using the findings and literature from chapter 2. We 

concentrate upon the techniques used to determine the portfolio weights, whereas the exact 

determined weights will be elaborated on in the chapter 4.2-4.4 discussing the findings from the 

tests. 

Pedersen (2015) defines optimal portfolio construction as a technique which can be used to achieve 

a favorable risk-return profile for a trading strategy. We base our portfolio construction on the ideas 

of a risk-return tradeoff by Markowitz (1952). According to Markowitz (1952), investors are risk 

averse and therefore strive to maximize the return from a portfolio and at the same time minimize the 

risk. Therefore, if two portfolios offer an equal expected return but one has a higher standard deviation 

than the other, the investor will choose the least risky. This is known as an efficient portfolio. All the 

efficient portfolios offering the highest return given a certain risk are known as the efficient frontier. 

Bodie, Kane and Marcus (2014) describes the efficient frontier as a graph picturing the portfolios 

with the lowest possible variance that can be obtained for a given expected return. We use this 

terminology to construct tangency portfolios, which is the portfolio on the efficient frontier that 

maximizes the Sharpe ratio based on previous return observations. 

By holding combinations of assets not perfectly correlated, investors can reduce the total risk through 

diversification, as mathematically shown in chapter 2. According to Pedersen (2015), diversification, 

as well as position limits, position sizes and rebalancing rules, are the most important principles when 

constructing a portfolio. By applying rebalancing procedures, you ensure that the original idea with 

the strategy continues to be followed even though market movements have changed the portfolio 

weights of the assets. We chose to rebalance our portfolios every six months, even though the applied 

factors HML, UMD and QMJ are calculated based on monthly rebalancing. A holding period of one 

month would incur large transaction costs due to increased turnover of the portfolios. Furthermore, 

as Jegadeesh and Titman (1993) finds that their 3-month momentum return is not statistically 

significant, we argue for a longer holding period to ensure that we exhibit the full effect of the factor 

exposures and hold our portfolios for six months. 

Our analysis test three portfolios: A pure value, a combined value-momentum, and a value-quality 

portfolio. These are constructed as dynamic tangency portfolios using the previous returns and 

standard deviations of the factors. As we rebalance our strategies every six months, the first portfolio 

is created 31st January 1958, using the monthly returns and standard deviation of the previous six 
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months. At each time of rebalancing, the previous six months is added to the data. Therefore, the first 

portfolio is formed using the first six return observations from 1957, whereas the last formed portfolio 

in 2016 is formed using all the return data between 1957-2016. 

The dynamic tangency portfolio is calculated using equation 4.1: 

𝑤𝑡𝑎𝑛 =
1

𝟏′ (∑  
−1

(𝐸[𝑟] − 𝑟𝑓))
∗ ∑  

−1

(𝐸[𝑟] − 𝑟𝑓𝟏) (4.1) 

1 is a vector of ones, and ∑−1 is the inverse covariance matrix of the two factor returns. For each 

portfolio formation, six months of return data is added to the covariance matrix, making the 

determination of the weights based on more observations at each rebalancing. It could be argued that 

a covariance matrix extending over a time-horizon from 1958 to 2016 would be to extreme when 

determining portfolio weights in the last period. Data from the 1950’s might not be relevant for 

portfolio construction today. However, more data should make the findings more statistical robust, 

and as the purpose of this chapter is to examine the premiums that the strategies have yielded 

historically, we chose to include as much past data as available in the analysis. Constructing portfolios 

based only on the last six months’ data returns would result in noisy portfolio weights as a lot of 

information regarding recently occurred market events would be excluded. Including information 

ranging over a long time-span should reduce extreme weightings and return more stable portfolio 

weights, which will also reduce the amount of transaction costs. 

Our portfolios are constructed using a method similar to Fisher, Shah and Titman (2016), described 

in chapter 2.7.1. They constructed a portfolio with a 50/50 allocation between value and quality, and 

a portfolio of stocks which both exhibits value and momentum characteristics. We allocate capital 

between the value and momentum factor, and do not create the portfolio based on stocks which 

exhibits both value and momentum signals. For value-quality we use a similar method. 

The return data provided includes monthly ultimo excess return. When constructing our portfolios, 

we assume that the portfolio is constructed at the beginning of each month. 
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4.2 Value Portfolio 

The first tested strategy is the pure value portfolio. As explained in chapter 2 and chapter 3, this 

portfolio goes long in the value factor HML, as originally constructed by Fama and French (1992, 

1993) and later modified by Asness and Frazzini (2013). To summarize, the strategy goes long in the 

US stocks with highest B/M-ratio and short those with the lowest. By applying this strategy, the 

investor tries to capture a premium by being exposed to stocks trading at a price below their intrinsic 

value. As discussed in chapter 2, academics argue that this exposure should yield a premium as 

stocks trading at a price below their intrinsic value are more fundamentally risky, while others believe 

that a premium exists from mispricing due to behavioral biases.  

 

Our portfolio is formed in 1958 by going long in the value factor and holding the investment until 

December 2016. Figure 4-1 shows the cumulative excess return of the strategy compared to the 

excess return from the US market index over the same investment horizon. The excess returns are 

indexed with at 100 in 1958. An investment of USD 100 at 1st January 1958 in the value portfolio 

would have returned 544% corresponding to an average annual excess return of 3,82% for 58 years. 

Nominally, the USD 100 invested would have grown to USD 644. However, an equal investment in 

the US market would have returned 2.162%, converting the USD 100 into USD 2.262, at an average 

annual excess return of 6,42%. The market have averagely outperformed the value portfolio each year 

by a spread of 2,26% on excess returns. The graph shows that the US market index have outperformed 

the value portfolio in most years, except between the mid 1970’s and end 1980’s. Since 1994 the 

market index have outperformed the portfolio4 by a large amount. The figure also illustrates 

characteristics and behavior of the portfolio in extreme market environments. During the dot-com 

Figure 4-1 
Performance of the value portfolio compared to the US market
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bubble in the late 1990’s the market index soared, while the value portfolio kept steady. Rises in the 

price of tech stocks drove the market, even though many was of fundamental poor value. This can 

partly explain why the value portfolio lagged the market. As many of these stocks exhibited a low 

B/M-ratio they would have been excluded from the value portfolio, and some of them even shorted. 

However, when the bubble finally burst in the beginning of the millennium, the value portfolio started 

to outperform the market as it was not as exposed to the decrease in tech stock prices as the market 

was. As figure 4-1 illustrates, the portfolio behaved opposite of the market at the peak at the bubble 

and after the burst. During the financial crisis in 2007/08 the portfolio and US market index behaved 

more alike, both before and at the peak. As this crisis was less about mispricing compared to 

fundamentals than the dot-com bubble, the value portfolio moved more in line with the market. Since 

the recovery however, value has once again lagged the market index by a large amount, illustrated by 

figure 4-1. Investing in the value portfolio would have yielded a lower total return than a 

corresponding investment in the market. However, the excess return does not describe the 

attractiveness alone. As stated in chapter 3, the investor needs to address both the total riskiness of 

the investment and the risk-adjusted returns to compare the investments. Table 4-1 shows the findings 

of our tests of the value portfolio gross of transaction costs.  

Table 4-1: Descriptive statistics for the value portfolio 

 

Table 4-1 presents the performance of the value portfolio in monthly and yearly values held between 1958-2016. The t-stat of the excess return 

and alpha is presented in the parentheses, to test the statistical significance of the values.  

1958-2016 Monthly values Yearly values 

Average excess return 0,32% (2,54) 3,82% 

Standard deviation 3,33% 11,54% 

p-value, return 0,01  

Sharpe ratio 0,10 0,33 

Alpha 0,36% (2,90) 4,36% 

p-value alpha 0,00  

Tracking error 5,78% 20,02% 

Information ratio 0,06 0,22 

Beta -0,08  

Value-at-risk, 95% -5,16% -15,16% 

Expected shortfall, 95% -6,55% -19,98% 

Kurtosis 8,98  

Skew 0,90  

Market correlation -0,11  
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Besides yielding an average monthly excess return of 0,32%, the value premium is characterized by 

a standard deviation of 3,33%, providing a risk-adjusted return (Sharpe ratio) of 0,1. Converted into 

yearly values the strategy yielded 3,82% excess return on average, with a standard deviation of 

11,54% leading to a Sharpe ratio of 0,33. The excess premium is statistically significant from zero 

with a t-stat of 2,54, just above the critical value of 1,96. Furthermore, the excess returns have a p-

value of 0,01, which is below the 5% border. As the market index returns a monthly Sharpe ratio of 

0,12, our analysis shows that an investment in the market index would have been more attractive than 

the value portfolio, both on total return and risk-adjusted return. 

When decomposing the excess return yielded by the pure value portfolio, we find that the strategy 

has a beta of -0,08. This negative market exposure indicates that if the market index returns 1%, the 

strategy would lose 0,08% in value. A beta of 0 means that the strategy is market neutral, as the 

returns is independent of market movements. A beta of -0,08 shows that the value portfolio is close 

to market neutral, and not a bet that the market goes up. When examining the correlation between the 

portfolio and the market index, we find a value of -0,11, which again indicates that the portfolio 

moves in opposite direction of the US market index. Looking at the excess return index in figure 4-

1, we see that this characteristic was most notable during the 1990’s and between the recovery from 

the financial crisis until now. A negative market exposure has great diversification benefits in 

portfolio construction, as the investor would be able to reduce the market exposure by going long in 

the value portfolio, making it attractive from a portfolio point of view despite its lower than market 

risk-adjusted return. 

Through our decomposition of the excess return, we further find a monthly alpha value of 0,36% 

(4,36% yearly). Monthly, the value portfolio returns 0,36% above the expected excess return from 

being exposed to the market. As the strategy has a negative market expose, the alpha value is larger 

than its total monthly excess return. The alpha value is also statistically significant with a t-stat of 

2,90 and p-value close to 0. To compare the value alpha to our other portfolios, we compute the 

information ratio by dividing the alpha with the tracking error. Using the US market index as a 

benchmark, the strategy had a monthly tracking error of 5,78%, and 20,02% yearly. These estimates 

yield a monthly information ratio of 0,06, and 0,22 yearly. 

Even though the value portfolio has yielded a statistical significant excess premium between 1958 

and 2016, the strategy is not without risk, as illustrated by the value-at-risk and expected shortfall 

measures. The value-at-risk estimate at a 95% level shows an excess return measure of -5,16% 
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monthly, indicating the expected 5% worst outcome of the strategy. Annually, this corresponds to an 

expected loss of 15,16% in the 5% worst outcome. Value-at-risk only accounts for the worst outcome 

at a 5% level, but not the more extreme outcomes exceeding this. The expected shortfall is used to 

calculate this risk, as it estimates the average outcome exceeding value-at-risk. The value portfolio 

has a monthly expected shortfall of -6,55%, corresponding to a yearly value of -19,98%. However, 

as figure 4-2 shows, the return distribution of the value portfolio is not normally distributed, as the 

standard deviation, value-at-risk and expected shortfall measures assume, which introduce some 

noise into the risk and performance estimates. The distribution of the value portfolio has a skew of 

0,9, indicating a right skewed distribution, and not normally distributed around a mean of 0%. Most 

of the return observations is therefore more positive than 0%. This finding is in line with those of 

Lakonishok, Shleifer & Vishny (1994) who also found that value stocks are characterized by right 

skewed distributions.  

 

 

From the distributions tails, which indicates the most extreme outcomes, we calculate an excess 

kurtosis measure of 8,98, compared to 0 which would have indicated that the returns were normally 

distributed. As the value is greater than 0, the distribution of the value returns has “fatter” tails, 

meaning that it exhibits more extreme outcomes, than if normally distributed. Because of this, the 

risk measures are at best an estimate and indication of the associated risk. The investor should be 

aware that more extreme losses could occur than indicated by value-at-risk and expected shortfall. 

Value excess return distribution

Figure 4-2 
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After having addressed the performance and risk of the value portfolio, we provide a summary and 

overview of the performance of both the portfolio and market. Figure 4-3 and 4-4 illustrates the 

cumulative excess return index of the US market index and value portfolio, as well as their high-

water mark and drawdown. 

 

As seen from figure 4-4, the value portfolio currently trades approximately 20% lower than the 

maximum value achieved in 2010. The strategy has exhibited significant losses during the investment 

horizon, with the largest drawdown of 50% occurring in 2001 in the aftermath of the dot-com bubble. 

The strategy had a drawdown of 40% after the financial crisis, but quickly recovered to the highest 

return peak. Comparing to figure 4-3, which illustrates the US market index, the drawdowns have 

High water mark and drawdown for the US market index

Figure 4-3 

Figure 4-4 
High water mark and drawdown for the value portfolio
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only occurred simultaneously during the dot-com bubble and financial crisis. The largest drawdown 

of the market index occurred in the 1970’s with 55%, whereas the value portfolio exhibited a 

drawdown of 20%, but at a much shorter time-span. Generally, the market index has shown more 

extreme outcomes than the value portfolio, which partly explains the portfolios negative beta and 

correlation with the market. At the time of the markets largest drawdown in the 70’s, the value 

portfolio actually continued to reach new excess return peaks until 1980. The statistically significant 

excess return premium on the value factor does back the findings of Fama and French (1992, 1993), 

which states that stocks with high B/M outperform those with low B/M. However, since 2010 the 

value factor has exhibited a drawdown, indicating that growth stocks have been outperforming value 

stocks the last six years. 

 

4.3 Value-Momentum Portfolio 

The previous chapter outlined our findings regarding the pure value portfolio. We now combine the 

value factor and momentum factor to construct a combined value-momentum portfolio. The portfolio 

goes long in the modified HML factor of Asness and Frazzini (2013) and the momentum factor 

created by Frazzini as identified by Jegadeesh and Titman (1993). As stated in chapter 4.1 our 

portfolio is created in January 1958 and rebalanced every six months lasting until December 2016. 

At each rebalancing, new return data is added to the covariance matrix used to determine the portfolio 

weights between the two factors. Therefore, the weights should smoothen out as the holding period 

increases.  

Figure 4-5 illustrates the distribution of the portfolio weights during the holding period. The most 

significant rebalancing’s takes place right after the initial portfolio construction, and smoothens as 

more data is added do the dynamic portfolio. The average value weight is 47,8% and the momentum 

52,2%. As figure 4-5 illustrates, the distribution is more tilted towards the momentum factor on 

average, but have since the millennium moved closer to a 50/50 weighting. The performance of the 

portfolio is illustrated in figure 4-6 which provides performance of both the portfolio and the US 

market index, indexed at 100 in 1958. An initial investment of USD 100 in the portfolio would have 

returned USD 3.408 compared to USD 2.262 from an investment in the US market index. This 

corresponds to a portfolio excess return of 3.308%. The portfolio has further proven less volatile than 

the US market index, as it was not heavily affected by the negative market events like the bear market 

in 1973/74, Black Monday in 1987 and the crash of the dot-com bubble in 2000/02. The strategy was 
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however more affected by the financial crisis in 2007/08. During the dot-com bubble, the portfolio 

moved opposite of the market, as the portfolios excess returns soared in the years between 1999 and 

2002, where the market started to decline. As the strategy goes long in the stocks having experienced 

the highest returns lagged one month, and short those with lowest returns, the momentum factor 

profited by the extreme price movements of tech stocks.  

 

As shown in the chapter 4.2, the value portfolios excess returns increased as investors moved from 

growth tech stocks towards to more fundamentally stable companies, which was relatively 

underpriced compared to tech stocks. Whereas the value portfolio did not benefit from the price 

increases in growth stocks before the bubble collapsed, the value-momentum portfolio benefitted 

from this price increase, as the momentum factor was long in the highly-demanded growth tech 

Performance of the value-momentum portfolio compared to the US market

Figure 4-6 

Value-momentum portfolio weight distribution

Figure 4-5 
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stocks. This combination of exposure towards two different investment factors have ensured that the 

strategy have proven relatively unaffected by market movements, and benefitted from extreme events.  

 

Table 4-2: Descriptive statistics for the value-momentum portfolio 

 

The descriptive statistics for the value-momentum portfolio is presented in table 4-2. The value-

momentum portfolio returned an average monthly premium of 0,51%, corresponding to 6,16% yearly. 

The premium is highly statistical significant at a 5% level, with a t-stat of 8,44 and a p-value extremely 

close to zero. The findings show that combining value with momentum improves the excess return 

of the pure value portfolio, making it even more statistically significant. The pure value portfolio had 

a t-stat of 2,54, whereas the value is 8,44 after introducing momentum. This backs the findings of 

Jegadeesh and Titman (1993) that last month’s winners outperform last month’s losers. As the value 

and momentum factor have a correlation of -0,65, the portfolio exhibits a high degree of 

diversification. Intuitively this makes sense, as momentum investors buy stocks that have increased 

in price, making the more expensive, whereas value investors buy low priced stocks compared to 

fundamentals. The two factors are however not completely opposites even though their trading ideas 

are. Value investing is done with a long perspective, whereas momentum investors focus on short-

term trades. A complete diversification effect would be achieved from two assets with a correlation 

of -1, as the value of the two would move in perfect opposite direction. A correlation of -0,65 is close 

Table 4-2 presents the performance of the value-momentum portfolio in monthly and yearly values held between 1958-2016. The t-stats of 

the excess return premium and alpha is presented in the parentheses, to test the statistical significance of the values.  

1958-2016 Monthly values Yearly values 

Average excess return 0,51% (8,44) 6,16% 

Standard deviation 1,62% 5,60% 

p-value, return 0,00  

Sharpe ratio 0,32 1,10 

Alpha 0,57% (9,81) 6,88% 

p-value alpha 0,00  

Tracking error 5,10% 17,65% 

Information ratio 0,11 0,39 

Beta -0,11  

Value-at-risk, 95% -2,15% -3,05% 

Expected shortfall, 95% -2,82% -5,40% 

Kurtosis 6,30  

Skew 0,07  

Market correlation -0,30  
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to this, which makes the strategy close to independent of each other, and almost perfectly diversified. 

Mathematically the diversification effect is shown in equation 2.6. The standard deviation of the 

portfolio further illustrates this diversification effect. The portfolio has exhibited a volatility of 1,62% 

monthly and 5,60% yearly. Introducing the momentum factor and combining it with value have 

reduced the standard deviation when compared to the pure value portfolio. The value portfolio had a 

monthly standard deviation of 3,33% and 11,54% yearly, which is close to twice the value of the 

value-momentum portfolio. This reduction of risk also increases the Sharpe ratio of the value-

momentum portfolio, compared to the pure value. The value-momentum portfolio showed a monthly 

Sharpe ratio of 0,32 and yearly of 1,10. This is not only better than the pure value portfolio, but also 

a better risk-adjusted return than provided by the US market index, which had a monthly ratio of 0,12 

and yearly of 0,43. As stated in the pure value test, this portfolio showed a lower risk-adjusted return 

than the market. The diversification benefits of combining momentum with value therefore gives a 

more attractive risk-return profile.  

Decomposing the performance shows that the strategy returned a monthly alpha of 0,57% and 6,88% 

on a yearly basis. As with the pure value portfolio, the alpha of the strategy is larger than the excess 

return premiums. This can be explained by the value-momentum portfolios beta value of -0,11. 

Including the momentum factor into the portfolio increases the negative market exposure, compared 

to the value portfolio with a beta of -0,08. As with the value portfolio, this negative market correlation 

has great portfolio benefits in regard of achieving a neutral market exposure, as it can be diversified 

away by going long in these factors. To test the robustness of our alpha estimate we perform a t-test 

and calculate a p-value. Our tests show that the alpha value is statistically significant with a t-stat of 

9,81 and a p-value of 0. To compare the attractiveness of this portfolio to the other test portfolios, we 

calculate the risk-adjusted excess return above market exposure, the information ratio. As with the 

value portfolio we use the excess market returns as a benchmark to calculate the tracking error of the 

portfolio. Our calculations show that the portfolio has a monthly tracking error of 5,10% and 17,65% 

yearly. This corresponds to a monthly information ratio of 0,11 and 0,39 yearly. Once again, 

combining the momentum factor with value improves the risk-adjusted return measures. 

 

Figure 4-7 shows that after combining value with momentum, the returns are more evenly distributed 

around a positive mean. The tails are close to equally flat on both sides, with the left-side tail being a 

bit longer, indicating that few but extreme negative losses have occurred. The maximum outcome on 

both the negative and positive side is approximately 10%, but as the left tail is longer, we can conclude 
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that few large losses occurred compared to events with great gains. The combined portfolio has less 

extreme outcomes compared to the value portfolio, which is indicated by an excess kurtosis of 6,30 

against 8,98 for value. However, the value-momentum portfolio still has an excess kurtosis value 

greater than 0 indicating that it is not fully normally distributed. Therefore, noise still exists in the 

risk estimates, as the distribution of the portfolio returns has more extreme outcomes than a normal 

distribution. Like the pure value portfolio, the value-momentum combination has a right skewed 

distribution indicated by a 0,07 skew measure. However, this is far less than the pure value portfolio 

which had a skew of 0,90. The inclusion of momentum into the portfolio therefore creates a more 

evenly distributed excess return distribution, as the two factors are negatively correlated.  

 

Looking at the most extreme outcomes, we find that the strategy has a monthly value-at-risk measure 

of 2,15% and 3,05% yearly at a 95% confidence level. We combine this risk estimate with the 

expected shortfall to account for extreme outcomes exceeding the 5% worst percentile. The estimate 

shows a monthly expected shortfall of 2,85% and 5,40% yearly. These are estimates of extreme losses 

that can occur. We stress again that these measures are calculated on an assumption of normally 

distributed returns, and the actual return distribution has fatter tails and are not distributed around a 

mean of 0 which characterize a normal distribution. Therefore, more extreme outcomes are present 

in the portfolios return distribution than captured by these measures. They are however still useful 

estimates for assessing the risk, and will be used to compare the risk of each of our portfolios. 

 

 

Figure 4-7 

Value-momentum excess return distribution
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Figure 4-8 illustrates the performance of the value-momentum portfolio. The portfolio has increased 

steadily without experiencing large drawdowns. The maximum drawdown occurred at October 2009 

in the aftermath of the financial crisis, with a drawdown of 16%. This figure is low compared to the 

market and value strategy, which showed a maximum drawdown of 54% and 50%.  As previously 

explained the portfolio has proven to be little affected by market events, and only the financial crisis 

had a large impact on the total excess returns. The portfolio was affected by the oil crisis in the 1970’s 

and the dot-com bubble with drawdowns of approximately 10%. The market index however, had 

drawdowns around 50% during the same events, which emphasizes the resistance of the value-

momentum portfolio on negative market events. After the maximum drawdown in October 2009, the 

strategy recovered to a new high-water mark in 2014, and reached its current peak in 2016 at index 

3.448. Compared to the market index and value portfolio with a maximum high-water mark at 2.262 

and 734 the returns of the combined value-momentum portfolio have shown superior to those, when 

examining returns before transaction costs. 

Our findings back those of Jegadeesh and Titman (1993) and Rouwenhorst (1998) who finds that 

systematic risk does not explain the momentum effect. By combining momentum with value our 

findings showed that the portfolio became even more negatively loaded on the market, and yet 

returned a larger premium. Our findings show a large and statistically significant premium, and a 

more attractive risk-return relationship than both the pure value portfolio and market. However, as 

argued by Chan, Jegadeesh and Lakonishok (1996), the momentum effect is subject to barriers that 

can impact these results negatively. 

High-water mark and drawdown of the value-momentum portfolio

Figure 4-8 
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4.4 Value-Quality Portfolio 

In this chapter, we create a value-quality portfolio by combining the value and quality factors as a 

tangency portfolio to find the optimal portfolio mix between the two. The value factor is the HML-

factor modified by Asness and Frazzini (2013) and the quality factor is the QMJ factor defined by 

Asness, Frazzini and Pedersen (2013). The quality part of the portfolio follows the QMJ factor which 

goes long in high-quality stocks and goes short in low-quality stocks. The high- or low-quality of 

stocks are found as described by Asness, Frazzini and Pedersen (2013), which is summarized in 

chapter 2. 

 

The first nine rebalances of the value-quality portfolio yields some unusual results in the sense that 

the tangency portfolio is formed by large gearing in the value factor, and a large shorting position in 

the quality factor.  

Figure 4-9 shows how the weighting develops over time between the two factors. As can be seen by 

the first years, until around 1970, there are some spikes in the weighting between the factors. To form 

a tangency portfolio from the value and quality factors it is required that the investor gears and shorts 

the factors. However, over time as more and more data are used for the formation of the tangency 

portfolio of the two the factors, the weights stabilize. The average weight in the value factor is 28% 

Value-quality portfolio weight distribution

Figure 4-9 
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and the average weight in the quality factor is 72%. The first years of spikes in weighting is 

smoothened out over time with a large tilt towards the quality factor. 

The analysis of the strategy’s excess return starts in 1958 and ends in 2016. To examine the 

development of a potential investment with this strategy the excess returns are indexed at 100 in 1958. 

Looking over the whole return period the excess return for each month for the portfolio following 

this strategy was 0,39% or 4,73% on a yearly basis. This means that if an investor had used this 

strategy, the investment of USD 100 in 1958 would be worth USD 1.407 in 2016. The same 

investment in the market would have yielded a value in 2016 of USD 2.262. Overall the market has 

outperformed the strategy with an average of 0,15% per month or 1,76% on a yearly basis. Looking 

at the graph, the negative correlation between the value and quality factor makes the portfolio 

significantly more defensive. In the years of the financial crisis, the market falls whilst the portfolio 

maintains a steady growth during this period, leading the portfolio have a greater value that an 

investment in the market index between end-2007 to 2011. Afterwards, the market index exhibited a 

massive growth, which is not fully caught by the investment in the value-quality portfolio due to is 

more defensive nature. Throughout the whole return period, the value-quality portfolio at no time 

have very large dips in value, whilst the market sees big ups and downs. 

 

Performance of the value-quality portfolio compared to the US market

Figure 4-10 
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Table 4-3: Descriptive statistics for the value-quality portfolio 

 

Aside from looking at the visual picture of the development of the strategy it can also be seen that the 

value-quality portfolio is more defensive than the market when looking at its volatility. The markets 

average monthly return volatility was 4,37% compared to only 2,00% average monthly volatility from 

the value-quality portfolio. The descriptive statistics shows that the average return of the value-quality 

portfolio is significant on a 5% level according to the t-stat as it is 5,24, and a p-value very close to 

zero. As with the value-momentum portfolio, the value-quality have a negative correlation between 

the value and quality factors. Intuitively this supports the idea of combining two factors for 

diversification. When one factor would yield negative returns the other should yield positive returns. 

This creates protection from large dips in the market, which is also clear when looking a Figure 4-

10, but also limits the up side. Intuitively, by combining the factors into a portfolio, the investors will 

protect themselves from downside risk, but also limits their upside potential. This statement is clearly 

supported when looking at the risk measures calculated e.g. Value-at-Risk for pure value is -5,16%, 

but for the value-quality its only -2,9%. Expected shortfall is also lower for value-quality than for 

pure value. 

Table 4-3 presents the performance of the value-quality portfolio in monthly and yearly values held between 1958-2016. The t-stats of the 

excess return premium and alpha is presented in the parentheses, to test the statistical significance of the values 

1958-2016 Monthly values Yearly values 

Average excess return 0,39% (5,24) 4,73% 

Standard deviation 2,00% 6,93% 

p-value, return 0,00  

Sharpe ratio 0,20 0,68 

Alpha 0,51% (7,69) 6,51% 

p-value alpha 0,00  

Tracking error 5,61% 19,43% 

Information ratio 0,09 0,32 

Beta -0,22  

Value-at-risk, 95% -2,90% -6,67% 

Expected shortfall, 95% -3,73% -9,57% 

Kurtosis 14,56  

Skew 1,55  

Market correlation -0,48  
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The value-quality portfolio has a lower average excess return that the market. But looking at the 

Sharpe ratio, the value-quality yields 0,20 monthly or 0,68 on yearly basis. This Sharpe ratio is higher 

than the one for the markets of 0,12 monthly and 0,43 yearly. The Sharpe ratio estimated for the 

value-quality portfolio is interestingly very close to being equal to Buffett’s Sharpe ratio as stated by 

Frazzini, Kabiller and Pedersen (2013). They find that Buffett’s yearly Sharpe ratio is around 0,76, 

which is only 0,08 higher that the value-quality one estimated in this thesis. This does make some 

sense when considering the fact that Buffett’s investment strategy over the past few decades have 

been characterized more as value-quality approach than a pure value approach. The Sharpe ratio of 

the value-quality portfolio is also higher than the pure value, which we would also expect it to by 

otherwise there would be little incentive to spend time on investing in a combined portfolio.  

The alpha for the value-quality portfolio is statistically significant for a 5% level when looking at the 

t-stat and p-value. The alpha estimate for the value-quality portfolio were monthly 0,51% and 6,15% 

yearly.  

The overall attractiveness of the portfolio can better be assessed when looking at the information 

ratio. The tracking error of the portfolio is 5,61% monthly and 19,43% yearly. The information ratio 

for the portfolio is estimated monthly at 0,09 and yearly at 0,32. This is a better information ratio than 

the pure value portfolio, so on all performance measures, the combination of value and quality seems 

to yield a better result than pure value. 

 

Figure 4-11 

Value-quality excess return distribution
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When looking at the return distribution in Figure 4-11 for the portfolio, it is evident that the monthly 

returns are more distributed around zero than either of the two other portfolios. The seemingly very 

narrow tails of the portfolio in both ends, supports the argument that quality is a more defensive factor 

than value and value-momentum. The distribution has a skew value of 1,55, indicating a right skewed 

distribution with more positive extreme outcomes than negative. The distribution of value-quality is 

more right skewed than the pure value portfolio with 0,90 and far more than value-momentum with 

0,07. The distribution has large excess kurtosis with a value of 14,56, much higher than if normally 

distributed. This introduce a significant noise in the risk estimates, as the return distribution have 

much fatter tails which is not caught under the assumption of normally distributed returns.  

The indexed return in figure 4-12 makes it clear that the value-quality portfolio has limited downside 

risk compared to the pure value, but at the same time also have restricted upside potential. This is 

also evident when looking at the high-water marks and drawdowns. The portfolio has increased its 

high-water mark continuously within short time spans during the holding period. The largest period 

continuously below the high-water mark occurred between 2003 and 2009, with the largest drawdown 

in the time span being approximately 10%. The largest drawdown occurred as the market soared 

during the dot-com bubble, with a drawdown of 29% before the bubble burst. This again emphasizes 

the independence of the portfolio compared to market returns. After having experienced the 

maximum drawdown in 2000, the strategy reached a new high-water mark after the bubble burst, 

yielding large positive returns whereas the market fell dramatically in value.  

 

High water mark and drawdown for the value-quality portfolio

Figure 4-12 
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4.5 Explaning the Premiums 

The findings in our tests suggest that value investment premiums exist, also when combining value 

with momentum or quality. Our findings support academic literature such as Fama and French (1992, 

1993, 1996), Carhart (1997) and Asness, Frazzini and Pedersen (2013). In this section, we summarize 

the result of our three value portfolios and compare their results. We further investigate the existence 

of the premiums by drawing upon EMH and behavioral finance. The results of our three portfolios 

are presented in table 4-4. 

We find that none of our portfolios have a higher average monthly excess return than the market. 

However, the value-momentum and value-quality delivers a better risk-adjusted return. Value-

momentum has both the highest Sharpe ratio, alpha-value and information ratio, making it the most 

attractive portfolio of the three, when looking at risk-adjusted return. All the portfolios proved less 

risky than the market, as all had a lower standard deviation in returns, and all was characterized by a 

lower value-at-risk and expected shortfall measure. Of the three portfolios, the pure value proved 

riskiest with value-at-risk and expected shortfall values of -5,16% and 6,55%, far exceeding those of 

value-momentum and value-quality. All the strategies showed negative market exposure as measured 

by the beta value.  

Looking at the return distribution, we find that all our portfolios has a right skewed distribution, 

contrary to the market which shows a negative skew of -0,55. Our portfolios therefore have more 

positive extreme outcomes than negative, whereas the distribution of the market index is 

characterized by more extreme negative outcomes despite having a greater average return than all the 

portfolios. This links back to the risk-adjusted returns, which showed that the market index was riskier 

than the portfolios, measured by the standard deviation of the returns.  
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Table 4-4: Descriptive statistics for the portfolios and US market index* 

Table 4-4 compares the descriptive statistics for the tested portfolio and the US market index. The t-stats are presented in the parentheses to test 

the statistical significance of the observed excess premiums and alpha values. 

1958-2016 Value Value-momentum Value-quality US market index 

Average excess return 0,32% (2,54) 0,51% (8,44) 0,39% (5,24) 0,54% (3,29) 

Standard deviation 3,3% 1,62% 2,00% 4,37% 

p-value, return 0,01 0,00 0,00 0,00 

Sharpe ratio 0,10 0,32 0,20 0,12 

Alpha 0,36% (2,90) 0,57% (9,81) 0,51% (7,69)  

p-value, alpha 0,00 0,00 0,00  

Tracking error 5,78% 5,10% 5,61%  

Information ratio 0,06 0,11 0,09  

Beta -0,08 -0,11 -0,22 1 

Value-at-Risk, 95% -5,16% -2,15% -2,90% -6,64% 

Expected shortfall, 95% 6,55% 2,82% 3,73% 8.47% 

Kurtosis 8,98 6,30 14,56 1,99 

Skew 0,90 0,07 1,55 -0,55 

Market correlation -0,11 -0,30 -0,48 1 

*All statistics are measured in monthly values 

 

All the portfolio premiums were statistically significant. EMH theory suggest that return premiums 

are explained by exposure towards systematic risks, as stated by Sharpe (1964), Treynor (1961), 

Lintner (1965) and Mossin (1966). According to Fama and French (1992, 1993), the efficiency of the 

market portfolio implies that the expected returns on a portfolio, or security, is a linear function of 

their market exposure, measured by beta, and that this measure is sufficient to describe the cross-

sectional variation in expected returns. Our findings suggest that the systematic risk does not explain 

the premiums of the three portfolios. Each of them has a statistically significant alpha, which should 

have been zero if exposure towards systematic risk was the cause of the premium. The findings pose 

a challenge to the classic theoretical EMH view on the risk-return relationship. Since the market index 

is composed of all stocks in the US market, the diversification eliminates all idiosyncratic risk, and 

is therefore not an explanatory factor of the premiums. 

As CAPM does not explain the premiums associated with the portfolios, academics have tried to 

identify other factors than the market which works as proxies for explaining risk exposures. Most 

notably Fama and French (1993) with their three-factor model. As stated in chapter 2, they argue 
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that return premiums can be explained by the overall development in the market alongside a size and 

value factor, shown by equation 4.2: 

𝐸(𝑅𝑖) − 𝑅𝑓 = 𝛼𝑖 + 𝛽𝑖,𝑚𝑘𝑡(𝐸(𝑅𝑀𝑘𝑡) − 𝑅𝑓) + 𝛽𝑖,𝐻𝑀𝐿 ∗ 𝐸(𝑅𝐻𝑀𝐿) + 𝛽𝑖,𝑆𝑀𝐵 ∗ 𝐸(𝑅𝑆𝑀𝐵) (4.2) 

To test if our portfolio premiums can be explained by exposures to market, value and size factors, we 

regress the portfolio excess returns against these factors, and obtain the results presented in table 4-

5. 

Table 4-5: Portfolio performance explanations by Fama and French’s three-factor model 

Table 4-5 present the results from a regression run on the returns from the value portfolios against Fama and French’s three-factor model. The 

regression is run to test if the performance can be explained by exposures towards a market, value and size factor. The results are tested for 

statistically significance by computing a t-stat for each measure, shown in the parentheses.   

 Alpha (𝜶) Market (Mkt) Value (HML) Size (SMB) 

Value 0,00% (1,91) 0,00 (-2,20) 1,00 (significant) 0,00 (0,00) 

p-value 0,06 0,03 0,00 1,00 

Value-momentum 0,56% (9,65) -0,09 (-6,69) 0,05 (3,01) -0,08 (-3,39) 

p-value 0,00 0,00 0,00 0,00 

Value-quality 0,46% (7,78) -0,16 (-11,26) 0,19 (10,52) -0,23 (-9,94) 

p-value 0,00 0,00 0,00 0,00 

 

As our value portfolio is based on the HML factor originally from Fama and French (1992, 1993) and 

modified by Asness and Frazzini (2013), the value premium is fully explained by the three-factor 

model. As the value part of our combined portfolios also is based on HML, the value part of these 

should be fully explained by the model. However, the combined portfolios still yields statistically 

significant alpha values, which therefore suggests that exposure towards the market, value and size 

factors does not explain the momentum and quality part. This is in line with Carharts (1997) findings 

that Fama and French’s model does not explain the momentum factor. We find that when combining 

value with momentum, the portfolio yields a monthly alpha of 0,56% which is also statistically 

significant when computing the t-stat and p-value, whilst value-quality returned an alpha of 0,46% 

monthly. Our findings are in line with those of Asness, Frazzini and Pedersen (2013), which finds 

that the returns of a QMJ portfolio does not tie to risk exposures, and must be due to an anomaly, data 

mining and time periods.  

From the regression, we find that value-momentum loads negatively on the market and size factor, 

indicating that the portfolio is primarily tilted towards larger companies. Interestingly however, the 
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loading on the value factor is close to zero, indicating that the value factor has little effect on the total 

performance of the portfolio. All the three factors are statistically significant, which indicates that the 

value-momentum premium must exist due to other risk exposures. The regression finds an R2-value 

of 0,11 for value-momentum, emphasizing the little explanatory power of the Fama and French-

model. 

The value-quality portfolio also loads negatively on the market and size factor, and positively on the 

value factor. All the loadings are statistically significant, indicating that the primary holdings in the 

portfolio consists of large companies trading at low prices compared to book value. The loadings are 

not as close to zero as the value-momentum portfolio, and the R2-value is larger with a value of 0,40, 

but with a lot of the returns still left unexplained. Fama and French (1992, 1993) argues that the HML 

and SMB factors are not obvious factors themselves, but may function as proxies for other unknown 

risk factors, e.g. macroeconomic conditions. The primary result from the test of our portfolios against 

their three-factor model suggest that other risk factors must explain their premiums. 

Our findings contradict the hypothesis that the market is fully efficient. In chapter 2 we reviewed 

Fama’s view on market efficiency, stating that markets will only truly be inefficient if some investors 

are able constantly use the available information to make better evaluations. The result of our tests 

suggests that stocks with high B/M-ratios, high momentum and high quality measures continuously 

outperform growth stocks, stocks with the worst last month returns and low quality stocks. By 

screening the market for these fundamental stock measures, investors can form portfolios which 

yields a statistically significant premium. Our portfolio premiums therefore challenge the notion of 

the EMH as an explanation of stock price behavior. 

Drawing upon the findings of Lakonishok, Shleifer and Vishney (1994), the existence of the value 

premiums could be due to behavioral aspects rather than exposure towards fundamental risks. They 

state that the value premiums exist since the strategies exploit un rational behaviors of the typical 

investor causing exploitable mispricing. As Asness, Frazzini and Pedersen (2013) also argues that the 

quality premium could be due to pricing anomalies, the unexplained part of the premium from our 

value-quality portfolio could therefore likely be due to behavioral sentiments, as we are not able to 

explain it from exposure towards systematic risk and the three-factor model. For the unexplained part 

of the value-momentum portfolio, behavioral aspects could be the explanation as well, as academics 

such as Shleifer (2000) have found anomalies suggesting that the market is slow at adjusting to news, 

creating a drift in the security’s price. The post-earnings-announcement drift is an observed 
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phenomenon which illustrates this. It is the tendency for a stocks cumulative return to drift upwards 

for some time after a positive earnings announcement, and opposite for a negative announcement. As 

these behavioral aspects are not risk exposures in a statistical sense, our risk-based tests are not able 

to caputre premiums from this, suggesting that a large part of the premiums could be due to exploiting 

mispricing’s. These findings are evidence against EMH, as the premiums would be fully explained 

by risk exposures if the hypothesis was to be true.   

Pedersen (2015) argues that return premiums can be explained by other risk factors than market, size 

and value exposure. More specifically, liquidity risk is mentioned as an important risk exposure in 

explaining premiums. Liquidity risk is the risk of being exposed to illiquid stocks. When liquidity 

dries up, e.g. during the bust of a bubble and/or in bear markets, illiquid positions are more difficult 

to close. Therefore, investors require a premium when buying illiquid securities. Illiquid securities 

are often small companies with lower demand and higher transaction costs. As both the value-

momentum and value-quality portfolio are significantly tilted towards large stocks, as indicated by 

the negative SMB exposure, the portfolios mainly consist of the largest US stocks measured on 

market capitalization. This should reduce the liquidity premium as the largest stocks on the market 

are those with highest demand, and therefore lower transaction costs. This risk of not being able to 

close the positions when needed are smaller for stocks in high demand, reducing the compensation 

for illiquidity that investors require when holding the stock. This makes sense for the momentum 

factor which trades the most popular, and is therefore highly liquid. For the value factor however, 

illiquidity compensation has a larger effect, as it is a contrarian strategy. The liquidity risk could 

therefore be present in our portfolios, creating a risk exposure not caught by CAPM and Fama and 

French’s three-factor model. 
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4.6 Transaction Costs  

In chapters 4.2-4.5 transactions cost was not considered. However, in the real world transaction costs 

is a relevant problem for investors. Pedersen (2015) states that there are two main reasons for 

transaction cost. First of all, when stocks are traded, investors incur costs which impacts the potential 

return. Second, if an investor leverages a portfolio there is a cost of financing. Within the scope of 

this thesis, costs associated with leveraging or shorting the factors in the portfolio construction, is not 

considered, as the use of short position is minimal and therefore not considered relevant in the total 

perspective. The transaction costs related to trading is bid-ask spread, commissions and market impact 

costs. The larger the market cap of the companies traded, the smaller the trading costs. As large 

companies have lower bid-ask spreads, the market impact from buying or selling large chunks of 

these stock is relatively low. For small cap stocks on the other hand, investors pay a larger spread, as 

these are more illiquid. As transaction costs occur when actively trading, investors who have a large 

turnover ratio in their portfolio will have higher transaction costs compared to investors with low 

turnover. According to Barber and Odean (2000), investors generally incurs a large performance 

penalty for active trading. They found that the average investor who is actively trading underperform 

the market significantly. For instance, a momentum strategy generally carries a higher transaction 

cost than value and quality, as the holding period is shorter and turnover larger. 

The turnover ratio in a portfolio is the preferable way of assessing the trading activity of the portfolio, 

and is measured by Bodie, Kane and Marcus (2014) as: 

𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 𝑟𝑎𝑡𝑖𝑜 =
𝑉𝑆𝑜𝑙𝑑 + 𝑉𝑏𝑜𝑢𝑔ℎ𝑡

𝑉𝑡𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜

(4.2) 

The value of the sold and bought stocks in the portfolio is measured relative to the portfolios total 

value. 

 

4.6.1 Calculating Transaction Costs  

Gross returns are preferable when measuring and comparing the performance of stocks and portfolios. 

Investors however, care more about the return realized after costs. Therefore, we estimate the 

transactions costs for the different portfolios to calculate the actual net excess returns realized by the 

strategies over time. First off, transaction costs have declined steeply over the last 10-20 years as the 

markets have become more liberalized, which are explained in greater detail in chapter 4.10. Within 

the scope of this thesis we assume constant transaction costs, which is set at the current rate charged 
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by online broker Nordnet, of 0,05%. We use this as an estimate for the trading costs, as the cost today 

is more relevant for the future use of the strategies.  

A side from the actual transaction costs, two other things is needed to find the total portfolio 

transaction costs: Turnover and number of trades per rebalance. As the portfolios in this thesis are 

based on predefined factors rather than the underlying stocks, some assumptions have had to be made: 

We assume that the turnover is as calculated by Bender, Briand, Melas and Subramania (2013) for 

each of the MSCI factor indexes. Their calculations show an annual turnover ratio of 20,3% for value, 

27,6% for quality and 127,5% for momentum. This is not totally accurate as the factors used in this 

thesis are not the same as used by MSCI, but without the underlying actual trades made for the 

different factors, a proxy is needed. As stated in chapter 4.1, the factor portfolios are rebalanced 

semi-annually and therefore the transaction costs are incurred every six months. 

To be able to calculate the assumed transaction costs of the different portfolios we need the number 

of stocks and the value held in each stock. We assumed that each factor portfolio holds 100 stocks 

that each has a value of USD 1. This is a very simplistic way of calculating transaction costs. We 

round the estimates to the nearest number as stocks are traded in total units. First the number of trades 

is calculated at each rebalance using equation 4.3 where 𝑊 is a notation for the factor weight, and 

𝑛𝑠the number of stocks: 

𝑇𝑟𝑎𝑑𝑒𝑠 = ((𝑊1 ∗ 𝑛𝑠) ∗ 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟1) + ((𝑊2 ∗ 𝑛𝑠) ∗ 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟2) (4.3) 

For instance, at the first rebalance in the value-momentum portfolio the weight of the value factor is 

42,97% and the weight of the momentum factor is 57,03%. The semi-annual turnover rate is 10,2% 

for value and 63,8% for momentum. The number of trades for the first rebalance in the value-

momentum portfolio is calculated as: 

𝑇𝑟𝑎𝑑𝑒𝑠 = (42,97% ∗ 100) ∗ 10,2%) + (57,03% ∗ 100) ∗ 63,8%) = 40,72 ≈ 41 

As we assume that each stock has a value of USD 1, we can estimate the transaction cost of all the 

trades by multiplying the total trades with the assumed transaction cost of 0,05%. 

𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑟𝑒𝑏𝑎𝑙𝑎𝑛𝑐𝑒 = 𝑇𝑟𝑎𝑑𝑒𝑠 ∗ 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑡𝑟𝑎𝑑𝑒 (4.4) 
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The first calculation of transaction costs per rebalance is based on a per trade transaction cost of 

0,05%. The transaction cost incurred when rebalancing the value-momentum portfolio the first time 

by using equation 4.4: 

𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡 𝑝𝑒𝑟 𝑟𝑒𝑏𝑎𝑙𝑎𝑛𝑐𝑒 = 41 ∗ 0,05% = 2,05% 

In the month where this rebalancing takes place, the excess return on the value-momentum portfolio 

is subtracted with  2,04%,  giving it an excess return for that month of -3,33% compared to the pre-

transaction cost excess return of -1,29%. The total average yearly transaction cost of the different 

strategies is found by taking the average of the semi-annual rebalance transaction cost for the period, 

then multiplying that number by two to get the yearly figure. 

It is important to note that by using this method, the transaction costs calculated are only estimates of 

the real costs incurred. Our calculation assumes that the bid-ask spread of each trade is constant over 

time and similar amongst each stocks. This approach has limitations as transaction costs have changed 

dramatically from 1958 where the portfolios are formed, to 2016. We further assume that the half 

bid-ask spread of 0,05% is an average over all traded stocks, as each stock would have different 

spreads depending on their liquidity in reality. When rebalancing a portfolio, an investor can 

experience market impact costs depending on the amount of trades. If an investor place a large order, 

the spread increases as it becomes increasingly difficult to find counterparts willing to undertake 

enough of the opposite positions to complete all the trades. The investor therefore risks to move the 

price of the stock with the order, increasing the average price when buying and decreasing the average 

price when selling. As we treat the factors as investable assets, market impact from stock trading is 

not considered. The market impact cost is the primary cost faced by investors today as the bid-ask 

spreads have decreased to low levels during the last decade, according to Pedersen (2015). However, 

this cost can be reduced by splitting up the trade into smaller orders and trade over time. As this cost 

can be reduced to a large extent, we assume that market prices are not affected when rebalancing the 

entire portfolio simultaneously to simplify the estimation of costs and reduce estimation errors. We 

further assume that no funding costs are present. Funding costs are incurred by investors who levers 

their position. Using leverage, investors do not only incur funding costs, but also exposes themselves 

towards funding risks. Funding risk is the risk that a position is forced to being closed when pressure 

starts to add up, making the investor realize a loss unwillingly. If the position is riskier and more 

leveraged, the funding costs increases. No short sales are performed in the pure value and value-
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momentum portfolio, and as short sales disappear after 1969 for value-quality, we assume that no 

funding costs is incurred during the entire holding period of the portfolios. 

Investing in the market is a broad concept and realistically no individual investor could invest in every 

single publicly traded stock in the US market. Even creating a portfolio with a low tracking error 

towards the US market or one of the major US indices would be a big challenge. Therefore, when 

investing in the market, it is reasonable to assume that this would be done through a ETF or similar 

investment vehicle. Investing in ETF’s does however come at a cost to the investor. We found that 

e.g. the investment firm Vanguard offers a ETF that tracks the S&P 500 index with a yearly cost of 

0,05% of the amount invested. Looking forward, the cost of investing in an ETF is not something that 

would have a large impact on the excess return generated from investing in the market index. 

However, looking historically ETF’s are a relatively new investment vehicle that came into existence 

in the late 80’s. Before the existence of ETF’s, it would’ve been a very costly affair for an investor 

to invest in the market, as the investor would have needed to closely follow the given index. They 

would need trade regularly in response to changing market values, and stocks leaving and entering, 

to rebalance their portfolio accordingly. Realistically, post transaction cost, it is reasonable to assume 

that prior to ETF’s it might have been impossible or at least nearly impossible for an investor to invest 

in the total US market. However, to simplify, and because we are more forward looking, we have 

assumed that an investor could, throughout the whole time-period, invest in the US market with an 

annual cost of 0,05%. This cost is deducted from the backtested excess return on the market. 
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4.7 Value Portfolio After Costs 

In this section, we analyze the impact of transaction costs on the pure value portfolio. In the previous 

sections we found that the value strategy performed worse than the other portfolios and the US market 

index, when looking at the excess return and risk-adjusted returns. When estimating the transaction 

costs in chapter 4.6, we found that the value portfolio had the lowest turnover of the strategies. As 

investors are primarily concerned with returns net of costs, the value could prove attractive at an after-

cost basis, even though it was the least preferable option before costs. The descriptive statistics for 

the value portfolio net of costs is illustrated in table 4-6.  

Table 4-6: Descriptive statistics for the value portfolio after costs 

 

The average excess return is reduced from 0,32% to 0,25% monthly, cutting 0,07% of the premium. 

After the cost, the premium is just above the border of statistically significance, as seen from the t-

stat of 1,97. The excess return above the market exposure, alpha, is still statistically significant with 

a t-stat of 2,34 and p-value of 2%. The reduced premium results in a Sharpe ratio of 0,07 monthly, 

corresponding to 0,26 yearly. The standard deviation of the return is largely unaffected when 

accounting for the costs. The lower excess return after costs and unaffected volatility-level results in 

a declining Sharpe ratio. 

Table 4-6 presents the descriptive statistics from the value portfolio after adjusting for transaction costs in both monthly and yearly values. The 

excess premium and alpha value are tested for statistical significance by computing a t-stat, shown in the parentheses. 

1958-2016 Monthly values Yearly values 

Average excess return 0,25% (1,97) 2,97% 

Standard deviation 3,33% 11,55% 

p-value, return 0,05  

Sharpe ratio 0,07 0,26 

Alpha 0,29% (2,34) 3,50% 

p-value alpha 0,02  

Tracking error 5,77% 20,00% 

Information ratio 0,05 0,17 

Beta -0,08  

Value-at-risk, 95% -5,24% 16,03% 

Expected shortfall, 95% -6,63 -20,86% 

Kurtosis 8,99  

Skew 0,92  

Market correlation -0,11  
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In the calculation of the transaction costs we used a semi-annual portfolio turnover of 10,2%, as 

estimated from the MSCI Value Index by Bender, Briand, Melas and Subramanian (2013). Using 

0,05% as transaction cost per trade, we estimate an average semi-annual cost of 0,5% for the value 

portfolio. Value investing is generally characterized by long holding periods and low turnover and 

transaction costs, as investors buy stocks at low prices compared to fundamental and wait for the 

price to revert towards a higher expected price. In the 1988 annual letter to his shareholders in 

Berkshire Hathaway, Warren Buffett took it to an extreme level when stating that he seeks an infinite 

holding period:  

“when we own portions of outstanding businesses with outstanding managements, our favorite holding 

period is forever. We are just the opposite of those who hurry to sell and book profits when companies 

perform well but who tenaciously hang on to businesses that disappoint.” 

 (Warren Buffett, Berkshire Hathaway Annual Report 1988) 
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4.8 Value-Momentum Portfolio After Costs 

The value-momentum portfolio performed best of all the portfolios measured on average excess 

returns and risk adjusted-returns before costs.  

Based on the turnover rates of the MSCI factor portfolios, we estimate a semi-annual turnover of 

10,2% for the value factor and 63,8% for the momentum factor. The average semi-annual turnover 

of the combined portfolio is 38,1%. With an estimated transaction cost per trade of 0,05% we find 

that our portfolio exhibited an average cost of 1,88% at each rebalancing every half year. This is 

significantly higher than the average transaction cost of the value portfolio. Of all the MSCI factor 

portfolios used as a proxy for the turnover of our portfolios, momentum exhibits the highest. 

Table 4-7: Descriptive statistics for the value-momentum portfolio after costs 

 

After taking transaction costs into account, the average monthly excess premium drops from 0,51% 

to 0,24%, corresponding to a drop from 6,16% to 2,93% yearly. The transaction cost therefore cuts 

52% of the premium. The premium is still statistically significant as seen by the t-stat of 3,77 and a 

p-value close of zero. The monthly alpha-value drops from 0,57% before costs to 0,30% after costs 

and 3,59% yearly. Alpha is also statistically significant with a t-stat of 5,68 and p-value of zero. The 

Table 4-7 presents the descriptive statistics for the value-momentum portfolio adjusted for costs, measured in monthly and yearly values. The 

statistical significance of the excess premium and alpha value is tested by computing t-stats, shown in the parentheses. 

1958-2016 Monthly values Yearly values 

Average excess return 0,24% (3,77) 2,93% 

Standard deviation 1,72% 5,97% 

p-value, return 0,00  

Sharpe ratio 0,14 0,49 

Alpha 0,30% (5,68) 3,59% 

p-value alpha 0,00  

Tracking error 5,10% 17,66% 

Information ratio 0,06 0,20 

Beta -0,10  

Value-at-risk, 95% -2,59% -6,89% 

Expected shortfall, 95% -3,31% -9,39% 

Kurtosis 4,81  

Skew 0,02  

Market correlation -0,26  
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volatility slightly increases after adjusting for costs, as the standard deviation is 1,72% monthly, 

compared to 1,62% before costs. This reduces the monthly Sharpe ratio to 0,14 and the yearly to 0,49. 

Combining value with momentum greatly increases the turnover rate and transaction cost of the 

portfolio. Compared to the average transaction cost of the pure value portfolio, the introduction of 

the momentum factor increases the average transaction cost with 1,39% to 1,88%. Chan, Jegadeesh 

and Lakonishok (1996) states that barriers exist which would impair the average investors ability to 

profit from a momentum strategy, namely because of high turnover and transaction costs. As stated 

in chapter 2, they find that stocks with high momentum tends to be smaller stocks which tends to be 

costlier to trade. However, as we assume equal transaction costs amongst the securities regardless of 

size and other factors that may influence the bid-ask spread, the high turnover in the factor is the sole 

reason for the amount of costs incurred. As the costs reduces approximately half of the premium, our 

findings are in line with Chan, Jegadeesh and Lakinishok (1996) in the sense that the high cost could 

hinder the implementation of a profitable momentum trading strategy for the average investor.  
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4.9 Value-Quality Portfolio After Costs 

In chapter 4.5 we found that the value-quality slightly outperformed the pure value portfolio as it 

yielded an average excess return of 0,39% compared to 0,32%. The risk-return profile was more in 

favor of value-quality with a Sharpe ratio of 0,20 compared to 0,10 for value. The portfolio still lacked 

value-momentum to a large extent before costs. However, when considering the impact of transaction 

costs, value-quality has a more attractive profile than the other investment options considered. Table 

4-8 present the descriptive statistics for value-quality after subtracting costs: 

Table 4-8: Descriptive statistics for the value-quality portfolio after costs 

 

Bender, Briand, Melas and Subramanian (2013) finds that the quality MSCI factor index has a yearly 

turnover rate of 27,6%. As we rebalance our portfolio every half year, we calculate a turnover rate of 

13,68% for the quality factor. For the combined value-quality portfolio the average semi-annual 

turnover rate is 12,9%. This is slightly more than the pure value (10%) and significantly lower than 

value-momentum (38,1%), and we therefore estimate an average cost of 0,64% at each semi-annual 

rebalance.  

Table 4-8 presents the descriptive statistics for the value-quality portfolio adjusted for costs, measured in monthly and yearly values. The 

statistical significance of the excess premium and alpha value is tested by computing t-stats, shown in the parentheses. 

1958-2016 Monthly values Yearly values 

Average excess return 0,30% 3,64% 

Standard deviation 2,01% 6,96% 

t-stat, return 3,28  

p-value, return 0,00  

Sharpe ratio 0,15 0,52 

Alpha 0,42% 5,04% 

t-stat, alpha 6,33  

p-value alpha 0,00  

Tracking error 5,60% 19,40% 

Information ratio 0,07 0,26 

Beta -0,22  

Value-at-risk, 95% -3,00% 7,82% 

Expected shortfall, 95% -3,84% -10,73% 

Kurtosis 13,95  

Skew 1,50  

Market correlation -0,47  
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The monthly excess return drops from 0,39% to 0,30% after taking transaction costs into account. 

The excess return of 0,30% from the value-quality portfolio is higher than the premiums yielded by 

the pure value and value-momentum portfolios after costs. The portfolio further yields a monthly 

Sharpe ratio of 0,15 and a yearly of 0,52. This is a slight reduction from the 0,20 yielded monthly 

before costs. With a t-stat on 3,25 and p-value on zero, we further conclude that the premium is 

statistically significant from zero. 

 

4.9 Comparing the Impact of Transaction Costs 

After having reviewed the performance of our value portfolios, we now compare the results to 

illustrate the impact of transaction costs on the different portfolios. The results are illustrated in table 

4-9: 

 

Table 4-9: Descriptive statistics for the portfolios and US market index net of transaction costs* 

Table 4-9 compares the descriptive statistics for the tested value portfolios and the US market index after adjusting for transaction costs. The 

excess premiums and alpha values are tested for statistical significance by computing t-stats, shown in the parentheses. 

1958-2016 Value Value-momentum Value-quality US market index 

Average excess return 0,25% (1,97) 0,24% (3,77) 0,30% (3,28) 0,53% (3,25) 

Standard deviation 3,33% 1,72% 2,01% 4,37% 

p-value, return 0,05 0.00 0,00 0,00 

Sharpe ratio 0,07 0,14 0,15 0,12 

Alpha 0,29% (2,34) 0,30% (5,68) 0,42% (6,33)  

p-value, alpha 0,02 0,00 0,00  

Tracking error 5,77% 5,10% 5,60%  

Information ratio 0,05 0,06 0,07  

Beta -0,08 -0,10 -0,22  

Value-at-Risk, 95% -5,24% -2,59% -3,00%  

Expected shortfall, 95% -6,63% -3,31% -3,84%  

Kurtosis 8,99 4,81 13,95  

Skew 0,92 0,02 1,50  

Market correlation -0,11 -0,26 -0,47  

*All statistics are measured in monthly values 
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Before adjusting for transaction cost, our analysis showed that the value-momentum portfolio yielded 

the most attractive risk-adjusted return with a Sharpe ratio of 0,32 and alpha of 0,57. However, the 

short-term investment nature of the momentum factor increases the transaction cost of the value-

momentum portfolio, which significantly reduces its attractiveness. It still yields a more attractive 

risk-return trade-off than the pure value with a Sharpe ratio twice as high, but the return in excess of 

market exposure (alpha) is only 0,01% better compared to a spread of 0,21% before costs. 

Interestingly, value-quality becomes the most attractive portfolio after adjusting for costs. The 

portfolio yields the highest average excess return, 0,30% monthly, the highest Sharpe ratio with 0,15 

and the highest alpha-value with 0,15. 

  

Indexed portfolio performance before transaction costs

Figure 4-13 

Indexed portfolio performance after transaction costs

Figure 4-14 
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The impact of the transaction costs is illustrated graphically in figure 4-13 and figure 4-14, which 

shows the cumulative portfolio excess returns indexed at 100 in 1958. When analyzing the 

performance before costs, the value-momentum portfolio outperforms those of the value and value-

quality portfolios by a large margin. When adjusting for transaction costs, the portfolios yields 

approximately the same returns until 1990, where value starts to lag value-momentum and value-

quality. Since the financial crisis value-quality have outperformed the two other portfolios, net of 

costs. 

The cumulative excess returns after cost, indexed at 100 in the formation year, returns USD 389 for 

the value portfolio, USD 504 for value-momentum and USD 744 for value-quality, compared to 

USD 644, USD 3.408 and 1.407 before costs. The transaction cost therefore reduces the excess 

returns of the portfolios by 40% for value, 85% for value-momentum and 47% for value-quality in 

total. Even though the value-momentum portfolio is close to equally weighted between value 

(47,8%) and momentum (52,2%), the short-term nature of momentum, and the turnover in the 

single factor, results in trading costs so large that the profitability of the strategy is reduced by 

almost twice the amount of the other two portfolios. Our findings suggest that the most attractive 

option for the investor after costs is the value-quality portfolio, as it yields the most attractive risk-

return pay-off. 

 

4.10 Market Liberalization and Liquidity 

So far in this thesis we have identified different value investment strategies which yielded a 

statistically significant average excess return. The portfolios are formed in 1958 and held until 2016, 

a total of 58 years. However, since 1958 the capital markets have undergone massive changes both 

technological and legislative. Most notably, the industry has been heavily influenced e.g. by 

computers with online trading, spreadsheets, data storage, improved flow of information and the 

markets have undergone deregulations. This section aims to analyze the impact that these changes 

have had on the performance of our portfolios. In our previous analysis, we analyzed the performance 

over the entire period. However, this doesn’t show how the continuous liberalization of the markets 

impacted the performance during the holding period. To analyze this, we first split our portfolios in 

two, analyzing the performance before and after 1985, and afterwards decompose the portfolio’s 

performance into the six different time baskets of the holding period. Finally, we look at the 
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performance after accounting for transaction costs. First, we review how the capital markets have 

changed during the holding period of our portfolios. 

Jones (2002) analyses the changes in stock liquidity on Dow Jones Industrial Average (DJIA) stocks 

during the 20th century. The liquidity of the stocks is measured by the changes in transaction costs as 

estimated by bid-ask spreads and charges of commissions by the brokers. He finds that bid-ask 

spreads on DJIA have gradually declined over the course of the 20th century, but have experienced 

spikes in costs during market turmoil’s. Commissions increased during the first half of the 20th 

century and peaked in the late 1960’s to early 1970’s, and has decreased sharply after the SEC 

deregulated the markets in 1975. The brokerage industry was deregulated May 1st in 1975 when the 

SEC abolished the high fees charged by brokers for trading assets, as they wanted commissions to be 

determined by market competition instead of fixed prices. This gave rise to discount brokerages who 

charged low commissions, thereby opening the capital markets to the common private investors. In 

total, Jones (2002) estimates that the one-way transaction cost (half the bid-ask spread + commission) 

at the portfolio formation in 1958 was at 1% compared to 0,20% in 2000. In chapter 4 we decided 

to use 0,05% as transaction costs, as this is the amount an investor would be charged if investing 

through the online broker Nordnet today. 

Table 4-10: Market liberalization impact on gross portfolio performance before and after 1985* 

Table 4-10 compares the performance of the value strategies and the US market index by dividing them individually into two time baskets. The 

time baskets are created to explore the impact of increased liquidity in the markets. The premiums are tested for statistical significance by 

computing t-stats, shown in the parentheses. 

1958-1984 Value Value-momentum Value-quality US market index 

Excess return 5,73% (9,95) 7,69% (26,39) 5,52% (13,51) 4,69% (5,7) 

p-value 0,00 0,00 0,00 0,00 

Standard deviation 10,37% 5,24% 7,00% 14,81% 

Sharpe ratio 0,55 1,47 0,75 0,32 

1985-2016 Value Value-momentum Value-quality US market index 

Excess return 2,20% (3,46) 4,87% (16,23) 4,29% (12,19) 7,79% (10,12) 

p-value 0,06 0,00 0,00 0,00 

Standard deviation 12,44% 5,87% 6,88% 15,41% 

Sharpe ratio 0,18 0,83 0,62 0,52 

* Measured in yearly values. 
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Table 4-10 illustrates the performance of the portfolios and the market before and after 1985, before 

taking transaction costs into account. Even though the analysis is gross of costs, the difference in 

liquidity amongst the two time baskets does impact the performance. The lower costs would 

theoretically increase liquidity as it enables more investors to enter the markets. This should 

theoretically lower the required liquidity premium, thereby lowering the required return for investors 

and increase the asset prices as argued by Pedersen (2015). The break-point is set to be 1985 as 

deregulation of the capital markets and liberalization of international trade began to take place in the 

1980’s. The capital markets were deregulated in 1975, and in the 1980’s and 1990’s the IMF and US 

treasury tried to push capital market liberalization around the world as described by Stiglitz (2004). 

The findings show that all of the portfolios yielded a lower risk-adjusted return in the more recent 

half of our data sample than compared to the first years, contrary to the market which seems to have 

to have improved as the capital markets have been less regulated and trading cost decreased.  

The value-momentum portfolio returns the highest Sharpe ratio both before and after 1985, with 1,47 

before and 0,83 after, a reduction of 43%. Before 1985 we find that the US market index was the least 

attractive investment with a Sharpe ratio of 0,32, lacking behind value with a Sharpe ratio of 0,55, 

value-quality with a ratio of 0,75 and value-momentum with a ratio of 1,47. However, in the later 

years the pure value portfolio provides the lowest Sharpe ratio with 0,18. This can partly be explained 

by the increased liquidity in the market. Value investing seeks to profit from stocks being underpriced 

from their intrinsic value. The more underpriced, the larger potential return. When the capital markets 

were more regulated, the securities where more illiquid compared to today, therefore making it more 

difficult for securities to revert to their intrinsic value. Furthermore, the liquidity premium would 

have been larger, making investors demand a higher return for holding the stocks due to illiquidity. 

As stated earlier this premium has been reduced partly due to lower trading costs, making the required 

return lower which increases asset prices. As the asset prices has become higher, the difference 

between the market price and intrinsic value for undervalued securities has become smaller, thereby 

reducing the return of value stocks. The value factor is especially exposed to the liquidity risk as it is 

a contrarian strategy, which trades more unpopular stocks. Momentum on the other hand, trades the 

most popular and therefore most liquid stocks. The reduced liquidity premium should therefore 

theoretically affect momentum stocks less than value stocks. The value-quality portfolio’s Sharpe 

ratio was reduced with 17%, which was the lowest reduction compared to the others. This portfolio 

is also affected by the reduced value premium but less than the value-momentum, as its average 
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weight in the value factor is 28,0% compared to 47,8% of value-momentum. From the three-factor 

model in chapter 4.5 we also found the value-quality loads more heavily on the largest firms of the 

three portfolios. As the largest companies in the market are more liquid than smaller firms, these 

types of stocks are less affected by the diminishing liquidity premium in the US capital market. The 

increased number of investors in the market and increased speed of communication can also explain 

parts of the lower value-premium. Faster channels of communication by mobile phone, the internet 

and social media, have increased the flow of information, making it easier for investors to react at the 

same time to the same news, despite their current location. Theoretically, prices should therefore 

adapt to news faster as more investors have access both to the news, but also easier access to online 

trading. Faster price adjustments make it more difficult to find securities which are undervalued 

compared to their intrinsic value, seen from a value investors perspective. The impact of the increased 

communications speed should make the markets more efficient in pricing stocks. In chapter 2 we 

presented the views of Lakonishok, Shleifer and Vishny (1994) who argues that the value premium 

exists due to mispricing and behavioral biases. Based on this argumentation, the diminishing value 

premium that our portfolios have exhibited could likely be due to increased liquidity in the market 

and access to information. Mispricing should be reduced as more investors has access to the markets 

and access to news affecting the pricing. However, the speed of, and access to, information could on 

the other hand increase mispricing if investors gets to overly optimistic about the outlook of a stock, 

as seen during the dot-com bubble. Lately, the rise of social media could potentially make it easier to 

be influenced by the opinions of others, which could move the pricing of a stock too much in one 

direction as more investors jump the bandwagon. To analyze how the portfolios and market have 

performed during our data sample, we further decompose the portfolio performance into the six time-

baskets. These findings are illustrated in table 4-11. 

Our analysis showed that the value-quality yielded the most stable Sharpe ratio of all the portfolios 

and the market, and portfolios all outperformed the markets in 1970-1989. Interestingly, we see that 

the pure value portfolio performed best during years with market turmoil as it returned its highest 

Sharpe ratios in the 1970’s and 2000’s. However, in the years of 1990’s and 2010’s where the markets 

have soared, the value portfolio performed poorly with negative Sharpe ratios. There is no specific 

trend from decade to decade in the portfolios, which means that the factors are somewhat cyclical, all 

performing best during different states of the economy. Overall, the Sharpe ratios of the portfolios 

have become lower, whereas the market’s is higher, despite a much higher volatility. This is in line 

with the earlier discussion of the impact that increased liquidity in the market have had on the 
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premiums. The premiums have all become lower, with value-momentum being reduced most 

gradually. The pure value premium has been more cyclical, so the gradual decline must be due to the 

negative correlation between value and momentum. Increased liquidity in this market should however 

benefit this factor, as lower transaction costs and barriers to entry makes it easier to trade on 

momentum, which can also explain why the value-momentum premium has declined more smoothly. 

 

Table 4-11:Impact of market liberalization on the portfolios performance over six time intervals* 

Table 4-11 extend the results from table 4-10 by dividing the portfolios and US market index into six time baskets. The purpose is to illustrate 

how liberalization of the capital markets, increased flow of information and lower barriers to entry for investors have impacted the portfolios 

and US market index over time. The excess premiums are tested for statistical significance by computing t-stats, shown in the parentheses.   

1958-1969 Value Value-momentum Value-quality US market index 

Excess return 0,39% (0,58) 5,12% (16,25) 5,35% (7,43) 7,82% (7,77) 

p-value 0,56 0,00 0,00 0,00 

Standard deviation 7,95% 3,78% 8,65% 12,07% 

Sharpe ratio 0,05 1,35 0,62 0,65 

1970-1979 Value Value-momentum Value-quality US market index 

Excess return 10,34% (9,94) 9,52% (16,02) 3,75% (8,53) 1,40% (0,90) 

p-value 0,00 0,00 0,00 0,37 

Standard deviation 11,40% 6,51% 4,81% 16,95% 

Sharpe ratio 0,91 1,46 0,78 0,08 

1980-1989 Value Value-momentum Value-quality US market index 

Excess return 5,90% (6,25) 7,66% (18,15) 6,55% (14,59) 7,74% (5,40) 

p-value 0,00 0,00 0,00 0,00 

Standard deviation 11,05% 4,94% 5,25% 16,78% 

Sharpe ratio 0,53 1,55 1,25 0,46 

1990-1999 Value Value-momentum Value-quality US market index 

Excess return -2,92% (-3,18) 6,19% (14,11) 2,33% (5,01) 12,26% (9,89) 

 p-value 0,00 0,00 0,00 0,00 

Standard deviation 10,07% 4,80% 5,09% 13,58% 

Sharpe ratio -0,29 1,29 0,46 0,90 

2000-2009 Value Value-momentum Value-quality US market index 

Excess return 8,93% (5,63) 4,48% (6,55) 7,08% (7,78) -1,01% (-0,64) 

p-value 0,00 0,00 0,00 0,52 

Standard deviation 17,36% 8,11% 9,97% 17,19% 

Sharpe ratio 0,51 0,60 0,71 -0,06 

2010-2016 Value Value-momentum Value-quality US market index 

Excess return -0,30% (-0,33) 2,80% (6,26) 2,51% (4,56) 12,03% (8,19) 

p-value 0,74 0,00 0,00 0,00 

Standard deviation 8,29% 4,07% 5,02% 13,38% 

Sharpe ratio -0,04 0,69 0,50 0,90 

* All statistics are measured in yearly values 
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Value-quality proved most stable, which emphasizes that large companies are less affected by the 

diminishing liquidity premium than the other factors. Since the start of the 1980’s all of the portfolios 

has performed worse, which is in line with our hypothesis that the premiums have diminished due to 

increased liquidity in the market and faster travel of information and communications.  

 

Table 4-12: Market liberalization impact on net portfolio performance before and after 1985* 

Table 4-12 compares the performance of the portfolios and US market index after being divided into time baskets, split at 1985, and adjusted for 

costs. The excess premiums are tested for statistical significance by computing t-stats, shown in the parentheses.  

1958-1984 Value Value-momentum Value-quality US market index 

Excess return 4,88% (8,48) 4,40% (14,03) 4,16% (10,67) 4,64% (5,64) 

p-value 0,00 0,00 0,00 0,00 

Standard deviation 10,36% 5,65% 7,01% 14,81% 

Sharpe ratio 0,47 0,78 0,59 0,31 

1985-2016 Value Value-momentum Value-quality US market index 

Excess return 1,35% (2,12) 1,69% (5,30) 3,20% (9,04) 7,92% (9,25) 

p-value 0,03 0,00 0,00 0,00 

Standard deviation 12,47% 6,22% 6,93% 15,41% 

Sharpe ratio 0,11 0,27 0,46 0,51 

* All statistics are measured in yearly values 

 

 

Table 4-12 illustrates the performance before and after 1985 adjusted for transaction costs. These 

results are calculated by adjusting for the transaction costs as described in chapters 4.6-4.9. This 

approach assumes constant transaction costs, and therefore does not give a realistic presentation of 

how the portfolios are affected by the actual costs, as we cannot estimate the exact bid-ask price at 

the specific time precisely. The findings are nonetheless interesting as it shows that the market has 

been the most attractive investment option since the markets started to become liberalized, after 

adjusting for costs. As we use the transaction cost today to estimate the past performance after cost, 

we implicitly overestimate the past performance, as the cost today is much lower than the costs in 

the start of our data sample. The actual spread between the net performance before and after 1985 

would therefore be lower than our estimate, as the 1958-1984 portfolios would have incurred larger 

costs. Despite this fact, our estimates show that a passive investment in the market portfolio would 

have yielded the by far lowest risk-adjusted return during the heavily regulated markets, but is the 

most attractive today under the liberalized markets. However, as mentioned in chapter 4.6, during 
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the early time basket ETF’s was not present, and it would therefore have been very costly to invest 

in the US market index. This could also partly explain why the index have performed well in the 

later time basket, as trading the market index through ETF’s have now become easier available for  

the average investor, increasing the demand for such an investment. 

 

This finding could question if factor investing is suitable in the future, or it would be more optimal 

with a passive market investment. Our findings suggest that the market has proven most attractive 

during sicne 2010, and we find no evidence that the level of liquidity and information should 

decrease in the near future. However, we also find that the market is more volatile, and more 

severely hit in market downturn than the factors, which is evident in the 2000’s which contains both 

the burst of the dot-com bubble and financial crisis in 2007/08. From a risk based perspective, the 

factor portfolios are still attractive investments as they are less volatile, therefore providing safety 

during market turmoil. Our findings further suggest that the factors are of a cyclical nature, which 

could make the factor portfolios a more attractive investment than a passive market investment, if 

timed correctly. In chapter 5, we examine the cyclicality of the factors, and analyze how they 

respond to different economic scenarios. 

 

 

  



Portfolio Analysis 

 

Page 83 of 118 

 

4.11 Buffett’s Performance 

Within the framework of this thesis we have analysed the performance of value investing from a 

quantitative setting, by using factor indices for the analysis. We have at not elaborated on the typical 

underlying stocks in a value portfolio or value factor index. In this chapter however, we will take a 

practical look at some stocks that to some extent can be described as value stocks. 

 

Buffett’s Holdings 

So far in this analysis the focus has been on the factors HML, UMD and QMJ as proxies for value, 

momentum and quality. This chapter includes a practical example of the types of stocks which could 

be characterized as value stocks. We note that a stock is primarily considered value when its market 

price is low compared to its fundamental value. However, we take a closer look at Warren Buffett’s 

holdings as he is commonly described as the ultimate value investor. More specifically, we take a 

closer look at the portfolio held by his company, Berkshire Hathaway, over the last twenty years to 

identify typical value stocks and the characteristics they exhibit.  

A time-frame of 20 years is chosen for the analysis due to the fact that at least three stocks have been 

a part of Berkshire’s portfolio for that entire period. We keep our focus on US stocks and chose the 

Coca-Cola, American Express and Wells Fargo stocks for the analysis.  

According to Frazzini, Keller and Pedersen (2013), Buffett’s investing strategy is based on having an 

exposure to the value and quality factor. Buffett has followed this strategy at least the past two 

decades, whilst earlier in his career he could be described as more of a pure value investor.  

The monthly Sharpe ratio of the three individual stocks lies between 0,08 to 0,14 for the twenty-year 

holdings period between 1996-2016. The stocks risk-adjusted return is mostly close to the pure value  

and the value-quality portfolios investigated in chapter 4.2 and chapter 4.4.   
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Table 4-13: Stocks held by Warren Buffett* 

Table 4-13 presents the descriptive statistics for the Coca-Cola, American Express and Wells Fargo stocks. All stocks have been a part of Warren 

Buffett’s portfolio between 1996-2016, and used to illustrate the performance of specific stocks held by an actual value investor. The t-stats for 

the excess premiums are presented in the parentheses.  

1996-2016 Coca-Cola American Express Wells Fargo 

Average excess return 
0,50% (1,32) 1,01% (1,69) 1,11% (2,14) 

Standard deviation 
6,06% 9,44% 8,20% 

p-value, return 
0,19 0,09 0.03 

Sharpe ratio 
0,08 0,11 0,14 

Alpha 
0,21% (0,55) 0,22% (0,37) 0,64% (1,23) 

p-value, alpha 
0,58 0,71 0,22 

Tracking error 
6,08% 7,36% 7,39% 

Information ratio 0,03 0,03 0,09 

Beta 
0,50 1,33 0,80 

Value-at-Risk, 95% 
-9,47% -14,51% -12,38% 

Expected shortfall, 95% 
-12,01% -18,45% -15,80% 

Kurtosis 
1,54 28,17 5,31 

Skew 
-0,27 2,64 0,15 

Market correlation 
0,37 0,65 0,45 

 *Measured in monthly values 

The information ratio for Coca-Cola and American Express is 0,03 and 0,09 for Wells Fargo. 

Comparing that to the three value strategies we can see that value-quality have an information ratio 

equal to 0,09 and the pure value portfolio is equal to 0,06.  

As the timeframes are different than the ones used in the analysis of the value strategies, a direct 

comparison of the performance is not applicable. If we look at the analysis of the portfolio’s when 

split into two timeframes, before and after 1985, we are relatively closer to working within the same 

timeframe. The conclusion is still quite similar when looking at Sharpe ratio. The yearly Sharpe ratios 

for the three stocks are between 0,21-0,33. When working in a relatively similar timeframe, the stocks 

risk-adjusted return looks mostly similar to the value and value-quality portfolios, with the value 

having a Sharpe ratio of 0,18 and the value-quality having a Sharpe ratio of 0,62 between 1985-2016. 

The risk metrics are less useful for a comparison of the stocks compared to the strategies, as the 

strategies are more diversified. An investment in a single stock will have a higher expected shortfall 

and Value-at-Risk than a diversified portfolio. Therefore, it could make more sense to compare the 

portfolios to Buffett’s actual portfolio. However, as access to all his holdings is limited we have 

chosen to use his investment firms, Berkshire Hathaway, return on book value per-share from 1965 
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to 2016. Between 1958 and 1964, we use the returns from his earlier investment company, Buffett 

Partnership.  

 

Berkshire Hathaway and Buffett Partnership 

First, it should be noted that even though Berkshire Hathaway invests in listed stocks, the company 

also invests in non-publicly traded companies. Therefore, the price development in Berkshire 

Hathaway’s stock would not be an exact representation of the development of their investments in 

publicly traded stocks. However, there will be an element of performance represented in the 

company’s price development. According to Frazzini, Keller and Pedersen (2013), Buffett’s publicly 

traded holdings have on average performed better than his holdings in non-listed companies. As 

Buffett utilizes the effect of leverage in his investments, his results are skewed when compared to an 

average investor that does not have access to the same kind of financing. His use of leverage is not 

something that we consider specifically in the analysis, except for noting it is part of the reason he 

has performed very good. We have used the 2016 annual report from Berkshire Hathaway as a source 

for Buffett’s portfolio performance. But as Berkshire Hathaway, in its current form, have only existed 

from 1965 we have used Buffets first investment management company, Buffett Partnerships, 

performance from 1958-1964 to account for the few years that Berkshire Hathaway does not cover. 

This chapter will not take transaction costs into account. 

Intuitively, when considering all the factors that influences a person’s investment decision e.g. such 

as a bias for keeping companies in a portfolio do to some emotional attachment to the company, a 

more quantitative based approach to investing, should have an edge. The quantitative approach 

removes human error in the sense of making decisions based on emotions or the like. From Appendix 

A we see that Buffett’s portfolio performance is abnormally good. The arithmetic average yearly 

returns of his performance from 1958 to 2016 is 20,2%, and his excess return yields an average of 

15,7%. Relative to the average yearly US market performance in the same period, Buffett have 

outperformed with 9,2%. Overall Buffett have consistently performed good, and only had six years 

with negative excess returns out of the 59 years covered. 

Looking at Buffett relative to the market is one thing, but as we have covered earlier investing in the 

market, prior to ETF’s, was very difficult. Therefore, it is more relevant to compare Buffett’s 

performance to one of the strategies we have analysed. For this purpose, the best performing portfolio 

before transaction costs, value-momentum, have been chosen. The average excess return of the value-
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momentum strategy from 1958-2016 was 6,16% yearly. Comparing to Buffett, the value-momentum 

strategy has underperformed his portfolio on a yearly average with 9,55%. Throughout the time 

period covered, Buffett’s portfolio has only performed worse than the value-momentum strategy in 

12 different years. Four of those years are concentrated around the time leading up to the dot-com 

bubble, a period in which Buffett is known to have underperformed due to his reluctance to invest in 

the tech companies. However, the momentum part of the value-momentum strategy is perfectly well 

build to catch the effect of the significant increase in those growth tech companies prior to the dot-

com bubble’s crash. In 2009, during the financial crisis, Buffett outperformed the value-momentum 

portfolio with 34,3%. This is some-what supported by our analysis that the return potential for deep-

value and value-quality after the financial crisis was much larger than value-momentum. As Buffett 

is characterized as a value investor with a bias for quality stocks, this outperformance fits well with 

our previous results. 

Summing up, we find that Buffett have performed better than our quantitative approach. Even though, 

theoretically, our factor approach should remove some of the human error one would assume that 

Buffett should suffer under. He still manages to significantly outperform the strategy. So either he 

simply makes no mistakes or they are so minor, that in the grand scheme of things, they make no 

significant difference for his total performance. 

 

4.12 Subset 

From this chapter, we concluded that an investor would have obtained the highest average excess 

return as well as risk-adjusted return, by investing in a value-momentum portfolio prior to transaction 

costs. However, investors are more concerned with the net results, and we therefore expanded the 

analysis to estimate the impact of transaction costs on the different investment strategies. 

The transaction costs were estimated from the factors expected turnover rate, and by assuming a 

constant transaction cost of 0,05% of the value per trade. After adjusting for costs, value-quality 

yielded the most attractive investment profile, as value-momentum was heavily affected by 

transaction costs. Value-quality yielded both the highest average excess return and Sharpe ratio. It 

should be noted that the transaction costs used in the chapter is an estimate, and therefore potentially 

off compared to reality. We assumed the costs could be estimated by half the bid-ask spread today, 

and that the cost was similar for all stocks included over the entire holding period. 
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As the data used stretches over a period from 1958 to 2016, the robustness of the data should by high, 

but the returns calculated are skewed in the sense that the world of investing have changed since 

1958. To analyze how the changes in the capital markets have affected the portfolios, the data were 

split into different time baskets in chapter 4.10. First, we analyzed the impact of the market 

liberalization in the 1980’s by splitting the portfolio in two, before and after 1985. The conclusion 

was that all the portfolios performed worse after 1985, with value-momentum being the best 

performing both before and after 1985 prior to transaction costs. Contrary we found that the US 

market index performed better after the market had been liberalized.  

In the six time split baskets, the value-momentum generally performed best before adjusting for 

transaction costs. Value-quality performed better in the 2000-2009 basket. This indicates that the 

portfolio is of a more defensive nature and preferable during bear markets, as the basket contained 

the dot-com bubble and financial crisis.  

Splitting the portfolios from 1958-1984 and 1985-2016, and adjusting for transaction costs, the 

conclusion changes. Prior to the market liberalization, an investor would have gained the highest 

premium by investing in pure value. The highest Sharpe ratio would have been obtained with a 

combination of value and momentum. After 1985, we find that the market greatly outperforms the 

three value investment portfolios both on the excess return premium and Sharpe ratio. Value-quality 

yields the best risk-return pay-off amongst the value strategies. The premium from value-quality after 

the split was 3,20%, much lower than the US market index which yielded 7,92%.  

Ending the chapter, we concluded that Buffett had performed better than value-momentum, the best 

performing of our portfolios, and the US market index. This indicates that quantitative factor based 

investing, which in theory, should not in be affected by behavioral biases in the same way as a 

discretionary investing, might still not yield a better result, if the investor is able to effectively search  

and identify value stocks, as Buffett has been able to. 
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Chapter 5 Portfolio Performance in a Macroeconomic Environment 

 

So far in this thesis our main concern has been how the value portfolios performed relative to each 

other and the US market index. In this chapter, we widen the scope of our analysis to include the 

influence of macroeconomic factors on the three value portfolios. The aim is to identify how the 

portfolios perform during different states of the economy. Investors can benefit from this knowledge 

by rotating their portfolio towards an optimal position given the economic situation. We first identify 

the times that the US economy has undergone recessions. Inspired by Risager (2013), we analyze the 

performance of the portfolios during recessions as well as the prior and following 12 months, to assess 

the performance in a contracting and recovering economy as well. We afterwards examine different 

macroeconomic indicators to determine how effective they have been in predicting recessions, and if 

investors can base decisions regarding capital allocation on movements in these indicators. 

 

Portfolio Performance 

Table 5-1 illustrates the performance of the portfolios and US market index during the previous 

recessions in the US, and the performance during the prior and following 12 months, as well as the 

months in neither of those states. 

Table 5-1: Performance of the portfolios and US market index in different economic cycles* 

Table 5-1 presents the performance of the portfolios and US market index during four different economic states. The economic states are based 

on when actual recessions occurred. The portfolio returns are divided into baskets with returns corresponding to the given economic state. The 

table presents the excess return premiums in panel A, with t-stats shown in the parentheses, and Sharpe ratios in panel B. 

Panel A: Excess returns Expanding Contraction Recession Recovering 

Value 0,18% (1,32) -0,14% (-0,34) 0,89% (1,85) 0,65% (2,11) 

Value-momentum 0,48% (7,44) 0,70% (2,81) 0,46% (2,13) 0,54% (4,14) 

Value-quality 0,14% (1,90) 0,90% (2,97) 0,81% (3,38) 0,55% (2,53) 

US market index 0,91% (4,78) -0,79% (-1,69) -0,19% (-0,32) 0,91% (2,40) 

Panel B: Sharpe ratios Expanding Contraction Recession Recovering 

Value 0,07 -0,04 0,18 0,20 

Value-momentum 0,37 0,31 0,21 0,40 

Value-quality 0,09 0,32 0,33 0,24 

US market index 0,24 -0,18 -0,03 0,23 

*All statistics are measured in monthly values. 
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Table 5-2 includes every recorded recession in the US from the formation year 1958 until the end of 

the holding period in 2016. According to the official definition, a recession occurs when GDP has 

decreased in two successive quarters. We define the prior 12 months before the recession as an 

economic contraction, and the following 12 months after as a recovering. The months that appears in 

neither of these states are defined as expanding economic months. Table 5-2 presents the recessions 

included in the analysis, and the performance of the portfolios and US market index during these: 

Table 5-2: Average premiums over US recessions between 1958-2016* 

Table 5-2 presents the recessions that occurred over the investment horizon. The average performance of the different value strategies and US 

market index are calculated to assess their performance in economic downturns. The table is inspired by Risager (2013). 

Recessions Value Value-momentum Value-quality US market index 

September 1957 – April 1958** 1,69% 0,27% 3,80% 2,38% 

May 1960 – February 1961 -0,04% 0,65% -0,30% 1,83% 

January 1970 – November 1970 2,04% 0,60% 1,00% -0,84% 

December 1973 – March 1975 1,79% 0,92% 0,49% -0,33% 

February 1980 – July 1980 0,06% 0,07% 0,37% 0,79% 

August 1981 – November 1982 0,58% 1,41% 0,74% -0,06% 

August 1990 – March 1991 -0,11% 0,15% 0,72% 0,51% 

April 2001 – November 2001 -0,21% 0,00% 0,87% -0,11% 

January 2008 – June 2009 0,74% -0,72% 1,29% -2,10% 

*All statistics are measured in monthly values. 
**The portfolio is formed in January 1958. The average premium therefore only includes the last four months of the 1957-1958 recession. 

As evident from the results in table 5-1, the value-momentum premium proved most stable during 

the economic cycle, with premiums ranging between 0,46-0,70%. The pure value portfolio 

outperforms the other portfolios and US market index during recessions, with a premium of 0,89% 

monthly, closely followed by value-quality with 0,81%. In the recovering months following a 

recession, the value portfolio performs better than value-momentum and value-quality measured on 

the premium, but worse than the US market index. Black and McMillan (2005) finds that the 

downwards pressure on stock prices in markets with heightened volatility is higher for value stocks 

than growth stocks. As value stocks are marked most down after a recession, they provide investment 

opportunities with high expected returns. Furthermore, in markets with high volatility investors 

prefers safety which increases the demand for the more conservative value stocks than compared to 

growth stocks, which explain the premiums of value and value-quality during recessions.  

The negative correlation between value and momentum provides a portfolio which is relatively stable 

across the development in the economy. Value and value-quality is of more cyclical nature, and 
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performs best during times characterized by a poor economic environment. By combining the value 

factor with the quality factor, investors greatly increase the protection against a contracting economy, 

as the portfolio returns a premium of 0,90% during contractions compared to -0,14% for a pure value 

and -0,79% for the market index. Even though the pure value portfolio provides the highest premium 

as the economy are in recession, value-quality still yields a premium of 0,81% compared to 0,89% of 

the pure value, but with lower risk. The combination of value-momentum outperforms both value and 

value-quality during an expanding economy and lacks value-quality with 0,20% when the economy 

contracts. However, during expanding economies, investors can obtain a higher premium from a 

passive investment in the US market index, as the market yields a 0,91% premium. 

We test the significance of all the portfolio premiums during each economic state by calculating the 

t-stat of each premium. The tests show that the value premium is only statistically significant from 

zero during a recovering economy with a t-stat of 2,11. The value-momentum premiums are all 

significant with t-stats above the significant border of 1,96. Value-quality returns statistically 

significant premiums in all scenarios except for the premium obtained during an expanding economy. 

The premium of 0,14% has a t-stat of 1,90, below the 1,96 border. For the US market index, the tests 

show that the premiums during an expanding and recovering economy are significant, while the 

premiums during contractions and recessions cannot be said to be statistical significant.  

We further provide estimates of the portfolios and US market index’ Sharpe ratios during each state 

of the economy. Due to the negative correlation of -0,65 between the value and momentum factors, 

the combined portfolios premium is relatively stable across the economic states compared to the other 

portfolios, and yields the most attractive Sharpe ratios during an expanding and recovering economy. 

Value-momentum provided its highest premium under a contracting economy, but returns its highest 

Sharpe ratio during recoveries. Here, the portfolio reaches a Sharpe ratio of 0,40, which is also the 

highest compared to the other portfolios and the market index. Under expansions, the value-

momentum portfolio also returns the highest Sharpe ratio with 0,37, followed by the US market index 

with 0,24. Even though the market index yields the highest premium during expansions, the 

diversification effect between value and momentum reduces the risk, and provides a better risk-

adjusted return. The value and value-quality portfolio performs close to equally well during 

expansions with ratios of 0,07 and 0,09. From this finding it is evident that exposure towards 

systematic market risk and the value-momentum portfolio is more favorable during expansions as 

these investments provides the highest Sharpe ratios. As the economy starts to slow down, the Sharpe 
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ratios of both the pure value portfolio and the market are negative. Value-momentum decreases to 

0,31 and value-quality greatly increases to 0,32. This indicates that more investors seeks towards 

quality securities as the economy slows down. According to Asness, Frazzini and Pedersen (2013) 

the quality factor includes stocks that investors should be willing to pay a higher price for as they 

provide more safety due to a healthy balance sheet, stable and increasing earnings, amongst other 

measures. As the economy starts to slow down, the increased premium and Sharpe ratio of the value-

quality portfolios indicates that investors demand more safety in case the economy continues to 

decline, and therefor includes large and stable performing companies in their portfolios. The value-

quality portfolio even performs better than the pure value portfolio when the economy is recovering 

on a risk-adjusted return basis, with a Sharpe ratio of 0,24 against 0,20. This despite that the value 

portfolio yields the highest premium during recoveries. However, the value-momentum portfolio is 

still the most attractive with a Sharpe ratio of 0,40. The results show that value-quality performs better 

on a risk-adjusted return basis the more the economy contracts and therefore serves as a favorable 

investment option if the economy is believed to develop poorly. The Sharpe ratio of the value-quality 

increases with 0,01 as the economy enters recession, and it is therefore recommendable to hold the 

portfolio as the economy contracts and throughout the recession.  

The main finding of this analysis is that it appears to always be more favorable to combine the value 

factor with exposure to either momentum or quality, as one of the two combinations always yields a 

higher Sharpe ratio than the value portfolio during any of the four economic states. The total excess 

return premium of the pure value portfolio is higher than the combined portfolios during an economy 

that either recovers or are in recession. However, by utilizing the negative correlation between the 

value-momentum and value-quality factors, the combined portfolio has lower risk, making them 

perform better than the value portfolio on a risk-adjusted basis during recovery. This statement is 

further strengthened by the fact that the value premium is only statistically significant during 

recoveries. 

From table 5-2 it is evident that value-momentum and value-quality are superior to value and the US 

marked index during recessions. During the nine analyzed recessions, the combined portfolios only 

returned negative premiums once, compared to the value which returned negative premiums three 

times. The market index returned negative premiums in five out of the nine recessions. 

 

 



Portfolio Performance in a Macroeconomic Environment  

 

Page 92 of 118 

 

Economic Indicators 

For investors to successfully allocate capital given the economic development, they need to correctly 

asses the development in the economy. To predict these changes, investors can use several indicators 

as predictors. The most influential macroeconomic indicator is the gross domestic product (GDP), 

which measures the country’s aggregate supply of output. It is the total value of all goods produced 

in a country, and are used as a measure of the country’s economic performance. GDP is reported 

quarterly, which makes the measure less useful for our analysis, as the monthly returns from the 

portfolios can’t be linked directly to changes in GDP.  

Besides being reported on a quarterly basis, GDP also consists of macroeconomic factors which are 

lagging of nature. As investors are concerned about the future development in the economy, an index 

based on sticky measures such as unemployment, wages and prices are of little use. Instead we 

consider leading indicators reported monthly, and analyze how precise they are in capturing changes 

in the economy. If precise, the investor can base capital allocation decisions on the development in 

these leading indicators. A leading indicator is based on expectations towards the future. We consider 

the Consumer Confidence Index (CCI) and Purchasing Managers Index (PMI). CCI reports 

perceptions and attitudes towards the future amongst consumers. PMI surveys the economy of the 

manufacturing sector, and includes research on new orders, inventory levels, backlogs, supplier 

deliveries and the employment environment. Despite being focused on the manufacturing sector, the 

indicator is seen as an important sentiment for the entire economy and is readily used by analysts and 

investors. We further include a composite index composed of ten macroeconomic indicators, both 

leading and lagging, aimed at proxying GDP. This index includes sticky indicators such as changes 

in wage, prices and unemployment. This is included to test if the leading indicators are indeed more 

precise in predicting the economic development than the lagging, as theory suggest. The three tested 

indicators are generated from a FactSet database. The database provides data for the indices between 

1985-2016, and the data are indexed at 100 in 1985. Optimally, the analysis would include data 

stretching over the entire portfolio holding period, but 31 years of data should yield a robust estimate 

for the indices prediction ability. 
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To ensure comparability amongst the CCI, PMI and composite macro index, we normalize their 

values around their mean, using equation 5.1. 𝑥𝑡 indicates the actual observation, 𝜇 the mean and 𝜎 

the standard deviation: 

𝑁𝑡 =
(𝑥𝑡 − 𝜇)

𝜎
(5.1) 

The indices are normalized by subtracting the observations from the indices mean value and dividing 

by its standard deviation. This ensures that the normalized values have a standard deviation of one, 

and a mean of zero. As previously stated, a recession occurs when GDP have decreased in two 

successive quarters. To simulate this, we forecast the development from a six-month moving average 

(6MA) of the normalized index values. If the index has a negative 6MA value, our model indicates 

that the economy is developing poorly, and opposite if the value is positive. If the 6MA value is 

negative, and the change from the previous 6MA value is also negative, our model states that the 

economy is in recession. If the value is negative but under a positive development, the economy is 

said to recover. For a positive 6MA value, a positive development compared to the previous 6MA 

value indicates and expanding economy, and a negative development indicates a contracting 

economy. 

To test the prediction ability of the CCI, PMI and composite macro indices, we assign the four 

economic states the following values: Expanding (1), Contraction (2), Recession (3), Recovering (4). 

This allow us to test the accuracy of the predictions by calculating the differences in the values 

between indices predictions and the actual economy. If an index predicts an expanding economy 

while a recession was present, it is penalized harder than if a contraction was predicted. To measure 

the actual degree of accuracy, we calculate the mean squared error (MSE) of the prediction errors 

amongst the indices. The index with the lowest error is the most accurate. Table 5-3 presents the 

results from the tests of the indices prediction ability. Besides calculating the MSE score, we further 

include the average deviation in the forecasts and the percentage of times that the indices predicted 

the economic state accurately. Each of the indices excels in one of the scores. Measured on the 

absolute deviation, CCI was most accurate with a score of 0,58, lowest of all. However, the macro 

composite index, which includes both leading and lagging indicators, could accurately predict the 

economic state 44% of the time. However, both CCI and the macro composite index showed a larger 

deviation in their predictions than PMI.  
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Table 5-3: Economic prediction ability of CCI, PMI and the Macro Composite Index 

Table 5-3 presents the prediction ability of the leading macroeconomic indicators and the macroeconomic composite index. The forecast error 

measures the average deviation of the predictions, while the mean squared error measures the squared deviations. The actual accuracy calculates 

how often the indices correctly predicted the economic state. 

Macroeconomic Index Forecast Error Mean Squared Error Actual accuracy 

Consumer Confidence Index (CCI) 0,58 3,13 36,24% 

Purchasing Managers Index (PMI) 0,69 2,23 35,71% 

Macro Leading-Lagging Composite 1,07 3,58 44,33% 

 

As the forecast error is calculated by estimating the mean deviation, both positive and negative 

numbers are included. According to Makridakis, Wheelwright and Hyndman (1998), this is less 

useful, as the forecast error is likely to be small as these positive and negative numbers eliminate each 

other. Therefore, it does not indicate how far of the predictions are off, when the economic state is 

not predicted correctly. Instead, they recommend that the prediction ability is measured from the 

mean squared error score. By squaring the forecast errors, all errors are made into positive numbers 

which better captures the deviation between the prediction and actual observations as no numbers are 

eliminated. PMI has a MSE score of 2,23, lowest of all the indices. We therefore recommend PMI as 

the leading index that the investor can use to predict the economic development. This should enable 

the investor to more accurately predict the future development of the economy, and more effectively 

decide where to allocate capital to profit from the economic development. 

It is important to note that this test is based on economic states derived from when an actual recession 

occurred. This means that our model is mostly accurate during recessions, but estimates when the 

economy is under expansion, contraction or recovering. This introduce noise into both our test of the 

predictive ability from the macroeconomic indicators, and in the computation of portfolio premiums 

during different economic states. Nonetheless, we believe that the results presented table 5-1, and 

use of PMI, can serve as a helpful tool for investors when deciding on how to allocate capital amongst 

our value portfolios. 

Our findings further showed that since 1985, a passive investment in the market yielded the highest 

Sharpe ratio. Compared to the performance during the economic development in the US, the investors 

should be prepared to experience significant variations in the excess returns obtained from a passive 

investment in a US market index. Even though the value portfolios have yielded a less attractive 

excess return since 1985, the portfolios are still attractive for an investor concerned about the 

economic situation as they provide protection against economic downturns. 
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Chapter 6 Outlook on the Future Market Development 

 

Our previous analysis has been centered around the historical performance of the different value 

portfolios. We have further analyzed how market liberalization in the US have impacted the portfolios 

over time, as well as analyzing the cyclicality of the portfolios due to developments in the 

macroeconomic environment. In this chapter, we change the scope of the analysis from a historical 

perspective towards a forward-looking nature as we consider the future development in the financial 

markets. 

In chapter 3 of the 1973 edition of The Intelligent Investor, Benjamin Graham highlights the 

development of the S&P 500 index through cycles stretching back a century. He analyses the 

development of the index’s price, and compares it to the development in the index’ earnings, 

dividends and book value as well as the interest rate on high-grade bonds. From this comparison he 

derives a conclusion as for how he believes the market will develop in the coming years. Using this 

method, Graham predicted that investors should be cautious as difficulty times was ahead in the early 

1970’s. Correctly enough, the market fell 37% in the years 1973-1974. 

Inspired by Grahams approach, we conduct a similar analysis of the S&P 500 index as of early 2017. 

Based on our conclusion, we use the previous findings on our value portfolios to recommend the 

investor a future course of action. We cannot ensure that the conclusion from this analysis proves to 

be as accurate as Grahams 1973 analysis was, but it serves as an interesting discussion of the 

challenges and opportunities for investors laying ahead. 

We first highlight the development of the S&P 500 index since 1990 using intervals of five years, in 

line with Graham’s approach, and compare the current levels of price, earnings, dividends and 10Y 

US treasure rate to the average levels of the past three years. We base our analysis on S&P 500 as it 

is a diversified index composed of the largest companies and most traded stocks in the US. We believe 

that an analysis on the development in an index composed of 500 different US stocks yields a more 

robust result, than if the Dow Jones Industrial Average with only 30 stocks had been used. As our 

previous analysis is based on returns for the entire US market, S&P 500 is the best representative of 

the two, as it is most comprehensive.  
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In table 6-1 we have gathered information on price, earnings dividends and book value for the S&P 

500 index, and information regarding the treasury rates on 10-year US government bonds. The 

information dates back to 1990, where we have divided the 26 years into five year deciles. We further 

illustrate the high and low prices of the index during the five-year deciles in panel C. 

Table 6-1: S&P 500 index development 

Table 6-1 presents statistics for the S&P 500 index at five different times between 1990 to 2016. Panel A presents the observed price level, 

earnings, dividends and book value for the S&P 500 index, and Panel B presents ratios computed from these statistics. Panel C shows the 

high and low prices of the S&P 500 index in USD during five time intervals between 1990-2016. Source: Bloomberg. 

Panel A: Stock and bond characteristics 1990 1995 2000 2005 2010 2016 

Closing price 330,22 615,93 1.320,28 1.248,29 1.257,64 2.238,83 

Earnings in year 21,61 34,60 54,77 73,81 81,56 108,59 

Average earnings of last 3 years 22,81 28,55 49,51 65,61 64,65 109,79 

Dividends per share in year 11,82 13,65 16,23 22,16 22,68 45,55 

10Y US treasury rate 8,07% 5,57% 5,11% 4,39% 3,29% 2,44% 

Weighted book value 178,49 210,38 327,99 456,56 578,38 763,66 

Panel B: Ratios 1990 1995 2000 2005 2010 2016 

     Price/Last years’ earnings 15,28x 17,80x 24,11x 16,91x 15,42x 20,62x 

     Price/3-year’s earnings 14,48x 21,57x 26,67x 19,03x 19,45x 20,39x 

     3-years’earnings yield 6,91% 4,64% 3,75% 5,26% 5,14% 4,90% 

     Dividend yield 3,58% 2,22% 1,23% 1,78% 1,80% 2,03% 

     Stock-earnings yield / bond yield 0,86x 0,83x 0,73x 1,20x 1,56x 2,01x 

     Dividend yield / bond yield 0,44x 0,40x 0,24x 0,40x 0,55x 0,83x 

     Earnings / book value 12,78% 13,57% 15,10% 14,37% 11,18% 14,38% 

Panel C: S&P 500 1990-1994 1995-1999 2000-2004 2005-2009 2010-2016 

High price 446,45 1.469,25 1.320,28 1.468,36 2.238,83 

Low price 330,25 615,93 879,82 903,25 1.257,6 

 

As seen from table 6-1, the S&P 500 trades at the highest price in end 2016, when compared to the 

previous 26 years. Since 1990, the price have increased with 578%.  Similarly, the earnings per share 

reaches the highest peak in 2016, with 108,59 compared to 21,61 in 1990. To increase the robustness 

of the analysis we base our results on the average earnings per share over the last three years to 

prevent any significant outliers to interrupt the results.  

When comparing it to the levels of the 1990’s we find that the 3Y average price/earnings-ratio today 

is much higher than in the early bull market of the 1990’s with a ratio of 20,39 today, compared to 

14,48 in 1990. It is about the same level as in 1995, a few years before the beginning of the dot-com 
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bubble, and much lower than at the peak of the bubble in 2000. Interestingly however, the ratio today 

is larger than in 2005 where the market was advancing from the aftermath of the dot-com bubble. The 

market price did advance from USD 1.248,29 in 2005, to a peak of USD 1.468.36 between 2005-

2009, before the market once again went down due to the collapse of mortgage bond market. As the 

3Y average P/E ratio today is much higher than at the beginning of the 1990’s bull market, and at the 

same levels as the years just before the financial crisis, it could indicate that dangerous times are 

ahead. This is further strengthened by the fact that the index currently trades close to an all-time high. 

However, the picture changes when taking the interest rate of US government bonds into account. 

The interest rate on 10-year treasury bonds have been steadily declining, on average, since 1990 until 

2016. In 1990 the yearly interest rate was at 8,07% compared to todays 2,44%, significantly reducing 

the attractiveness of the yield on bonds. In 1995, before the dot-com bubble, the earnings/bond yield 

was 0,83, indicating that the yield on 10-year US treasury was more favorable than the earnings yield 

on stocks. Compared to the yield from dividends, the market was even more in favor of bonds, as 

bonds yielded more than twice the return that investors could generate through dividends. As the 

market soared, the numbers was even more in favor of bonds in 2000. Just before the collapse of the 

dot-com bubble in 2000, the interest rate was 5,11% on the 10-year US treasury, compared to a 

dividend yield of 1,23% and three-year earnings yield of 3,75% for stocks. The yield on bonds was 

four times higher than the yield received from dividends, and the yield on stock earnings was only 

73% of the bond yield. The fact that the yield ratios favored bonds to a large extent in 2000 should 

have warned the investor to be cautious of the extreme price increases experienced in the equity 

markets during 1999/00. As Graham examined the 1959 markets, he concluded that the extreme price 

increases experienced at the time was signaling a dangerous time ahead, as he couldn’t believe a 

future market with no serious losses at that price level. The same conclusion could have been drawn 

from the price levels of 2000. Looking back, it was foolish to believe that the price could keep on 

advancing at the same pace without incurring any serious losses in the future. Between 1995 and 

2000, the price of the S&P 500 index increased with 114%, whereas the earnings only increased by 

58%, a sign of a heated market. Compared to 1990-1995 the price of the S&P 500 increased 87%, 

and earnings increased 60%. In 2000-2005 the numbers were –5% for the price and 35% for earnings, 

compared to 1% and 11% between 2005-2010. In the last six years, the price of the index has 

increased with 78%, followed by a 33% increase in earnings. The fact that the spread between growth 

in price and earnings is advancing towards the level of 2000, increases the suspicion of difficult times 

ahead. The market price has increased rapidly during the recovery from the financial crisis, and citing 
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Grahams 1959 analysis, it seems unrealistic that the prices can continue to increase without declining 

in the future. However, compared to the times before the dot-com bubble and financial crisis, the 

interest rates have declined to such a low level today, that the earnings and dividend yield compared 

to bond yield has never been more in favor of stocks since 1990. Due to the low interest rate received 

on 10-year US treasury bonds, the earnings yield is twice as high, and dividend yield 83% of the 

interest received on the treasuries. We believe that these prospect for equities offset the fact that the 

three-year average price/earnings ratio today is 20% higher than the level of 2005, before the financial 

crisis occurred. Even though the index trades at an all-time high, earnings are still increasing and 

bonds do not offer an attractive investment opportunity when looking only at the offered yield. 

As the only central bank in the world, the Fed has begun to tighten its monetary policy by introducing 

increases in the short-term interest rates. According to Nordea’s 2017 Q1 economic outlook, the 

consensus in the market is expectations towards three interest rate hikes in 2017. The American 

economy is currently operating at close to full capacity, and the consensus are that the economy will 

grow approximately 2,2% in 2017 and 2,3% in 2018, according to Nordea’s economic outlook. This 

growth is primarily driven by a rising private consumption and business investments. As the capacity 

is close to fully utilized, an increasing demand in the US economy increases the risk of an accelerating 

inflation. As President Trump at the same time plans increased government spending, the risk 

increases even further. If inflation accelerates quicker than anticipated, the Fed could be forced to 

speed up the interest rate hikes, which would put pressure on the stock market. The Fed has indeed 

proclaimed that it is willing to speed up the rate in which the interest rate is raised, if inflation starts 

to accelerate. As there is still a large uncertainty present regarding the current administrations fiscal 

policy, the future development in the interest rates is still uncertain. Investors in the US markets today 

should be cautious about the current price level of the stocks. More defensive policies towards 

investments than required previous years could prove preferable in the future, although an equity 

investment still offers better prospects than a corresponding bond investment. 

The future developments in the markets is not only increasingly uncertain in the US markets. In the 

European markets stock indices are reaching records heights as well. Whereas the Fed is currently 

tightening its monetary policy, ECB is expanding the monetary policy in Europe, with aggressively 

buying bonds to keep interest rates low. Although that the US and global markets are experiencing 

increasing uncertainty, mainly from political decisions, the VIX index for S&P 500 is trading at 16, 

which is the same level as in 2012, and lower than 1996-2004 and 2007-2013, which includes the 
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volatility of the markets before and after a market collapse. The VIX index measures the volatility in 

the market, and proxies the uncertainty and fear amongst investors. The level today indicates that 

little uncertainty about the current price level is present amongst investors, when compared to the 

historical price levels. 

To sum up the analysis of this chapter, we present a recommendation for investors on which of our 

value portfolios we believe to be the better choice in the future. The S&P 500 index have been 

increasing for a long time, reaching new heights. Combined with the loose monetary policies 

exhibited after the financial crisis it does increase the danger of an overheated economy. The low 

interest rates have carried the financial markets upwards, but with the record high stock prices and 

Fed’s interest rate increases, the future does present the possibility of a price decline. As of now, 

equities represent a much more favorable investment opportunity than US treasuries, when measured 

on earnings and dividend yield compared to bond yield. However, the record high prices increase the 

potential downside, and as the current price level is currently carried by the low interest rates, prices 

could decline if the interest rate increases sharply. Our previous analysis of the portfolios performance 

under different states of the economy showed that the value-quality performed best under a 

contracting economy and best of all under recession measured on Sharpe ratios, whereas value-

momentum performed better under a recovering and expanding economy. According to our model, 

the economy has been operating primarily in an expanding state the last year. This is in favor of the 

value-momentum strategy. However, due to the record high prices and uncertainty regarding the fiscal 

policy of the new US government, we call for a slightly more defensive approach. As value-quality 

yielded the highest Sharpe ratios during economic contractions and recessions previously, we believe 

this investment option could be beneficial for investors in the future. This portfolio does not yield an 

attractive Sharpe ratio under the current economic state compared to value-momentum and the US 

market index, but due to its more defensive nature, it protects the investor against serious losses if the 

interest rates increase more than expected and equity prices starts to decline. 

As the equity market still yields a more favorable return than what can be obtained on the bond 

market, an investment in value-momentum could be recommendable in the short-run. Alternatively, 

a passive investment in the market index could be favorable, as it performs well under an expanding 

economy and have provided the highest Sharpe ratio compared to the value portfolios between 2010-

2016, as concluded in chapter 4.10. Furthermore, it has lower transaction costs than value-

momentum. The US and global economy is expected to grow in 2017 and 2018, and an investment  
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in the market could reap the full benefit of the advancing economy. However, due to the present 

uncertainties, we recommend that the investor does include some defensive elements in the 

portfolio in case of negative unexpected market movements. This recommendation is primarily 

driven from the fact that the current prices are record high and driven by low interest rates. If the 

interest starts to increase sharply, investors could experience significant losses. 
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Chapter 7 Discussion 

 

In this chapter, we discuss the hypotheses stated in chapter 1 and relate our findings to previous 

studies regarding factor investment. We further discuss which alternative methods that could have 

been used, as well as elaborate on the limitations of this study. Last, we discuss how the results of 

this study presents options for future research on the subject. 

 

7.1 Discussion of the hypotheses 

In this thesis, we have tested the performance of value, value-momentum and value-quality portfolios 

on the US market. In chapter 1 we stated four hypotheses to structure the analysis. Based on the 

findings in the previous chapters, we provide the following answers to the hypotheses: 

 

Hypothesis 1: A value premium exists in the US, but combining value with either momentum or 

quality provides a better risk-adjusted return profile.  

 

To assess whether a value premium exists in the US, we analyzed the performance of the value factor 

created by Asness and Frazzini (2013). The analysis showed that between 1958-2016, a value 

sportfolio, based on book-to-market ratios, yielded a monthly premium of 0,32%. Adjusting for risk, 

the portfolio returned a monthly Sharpe ratio of 0,10. To test the viability of this premium we 

calculated t-stats, which showed that the premium was statistically significant from zero. We further 

constructed dynamic tangency value-momentum and value-quality portfolios. The risk in these 

portfolios was largely reduced compared to the pure value portfolio, as both momentum and quality 

correlated negatively with value. Value-momentum returned the largest monthly premium with 

0,52%, and value-momentum the second largest with 0,39%. The diversification obtained from the 

negative correlation leads to an acceptance of the hypothesis. Both premiums from the combined 

portfolios was proved statistically significant from zero, and both yielded a higher Sharpe ratio with 

0,32 for value-momentum and 0,20 for value-quality. We therefore accept the hypothesis, as a value 

premium exists in the US, but a combination with either momentum or quality provides a better risk-

adjusted return measured before transaction costs. 
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Hypothesis 2: Liberalization of the capital markets, and reduced barriers to entry, have 

improved the efficiency of the market, lowering the profitability of value 

investments. 

 

When dividing the performance of our portfolio into time baskets, we found that all the portfolios 

returned a lower premium and Sharpe ratio after the breakpoint set at 1985, than compared to the 

years before. Contrary, the US market index increased its yearly premium from 4,69% before 1985 

to 7,79% after, and its Sharpe ratio increased from 0,32 to 0,52. Even though the market has returned 

the highest premium after 1985, the Sharpe ratio still lacks the value-momentum and value-quality 

ratios before adjusting for costs. When taking costs into account, a passive investment in the US 

market index outperforms the value portfolios after 1985, measured on Sharpe ratios. When dividing 

the portfolios into six time baskets based on shorter periods, we find that the premiums have been 

rather volatile over the different time-baskets. However, the US market index have been superior to 

the value portfolios since 2010, based on both the premium and Sharpe ratio. 

As the market has become more liberalized over the years, and barriers to entry have been reduced 

due to easier access to online trading and lower costs, our findings imply that the profitability of value 

investing strategies have diminished. However, the diversification obtained in the combined 

portfolios provides a less risky investment opportunity than the US market index measured on 

standard deviation. Contrary to the pure value portfolio and market index, none of the combined 

portfolios returned a negative premium in any of the six time baskets. The portfolios were also less 

affected than the market in the 2000-2009 time basket, which contains both the collapse of the dot-

com bubble and the financial crisis. Even though our findings back the hypothesis that the value 

premiums have been lowered as markets has become more liberalized, they still proved less volatile 

than a passive market index investment. Based on our findings, we accept the hypothesis, as the 

premium from all the value strategies have decreased, contrary to the market which have improved. 
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Hypothesis 3: 

 

The quantitative constructed value portfolios are superior to the discretionary 

approach used by Warren Buffett, as it minimizes behavioral biases and errors 

in human judgement. 

Buffett manages to outperform all of the strategies analyzed in this thesis, as well as the US market 

index. From 1958-2016 he has six years with negative excess returns, compared to the value-

momentum portfolio with four years of negative excess returns. However, Buffett significantly 

outperform the value-momentum portfolio, before transaction cost, with a staggering average of 9,6% 

on yearly basis. Even though he uses a discretionary approach, which should be more vulnerable to 

human error, he has been superior to the quantitative factor value strategies we have analyzed. We 

therefore reject the hypothesis. However, for the average investor, a quantitative investing strategy 

could still be useful in order to minimize human judgement errors. 

 

Hypothesis 4: Observing key macroeconomic indicators, and forecasting their future 

development, can help investors decide on how to allocate capital most 

efficiently, based on the economic development. 

In chapter 5 we tested the performance of the portfolios during four different states of the economy. 

We found that combining value with either momentum or quality resulted in portfolios less impacted 

by changes in the economy. Contrary to the pure value portfolio and US market index, neither of the 

combined value portfolios returned a negative premium during each of the economic states. We found 

that value-quality is favorable in challenged economic times, as the portfolio returns the highest 

premiums and Sharpe ratios during economic contraction and recessions. The US market index was 

favorable in a recovering economy, but due to the diversification between the investment factors, 

value-momentum yielded the highest Sharpe ratio during an expanding and recovering economy. As 

value-quality perform best during contractions and recessions measured on Sharpe ratios, and value-

momentum performs best during expansions and recoveries, investors can profit by allocating capital 

between these investment options at different economic times. To make investors able to effectively 

allocate capital to counter economic fluctuations, we compared the indicators CCI, PMI and a macro 

composite index, to assess their ability to predict the economic development. Our analysis showed 

that the macro composite index, composed of ten leading and lagging indicators, predicted correctly 

44,33% of the times. However, the leading indicator, PMI, was most effective with least deviation 
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when comparing the squared forecasting errors. We therefore conclude that investors, to some extent, 

can use the development of the PMI to estimate the economic development, and use this measure to 

base macroeconomic capital allocation decisions. As noted in chapter 5, we use actual recessions 

and estimate economic expansions, contractions and recoveries from this. As our method estimates 

three out of the four economic state, some noise is introduced into the comparison of the indicators 

predicting ability. However, we argue the analysis is useful in estimating the economic development. 

We therefore accept the hypothesis to some extent, and recommend that investors follow the 

macroeconomic development closely. We can’t conclude that investors can base their capital 

allocation decisions from predicting the economic development precisely, as previous results have 

shown that timing strategies are of poor performance. Therefore, the hypothesis cannot be fully 

accepted. 

 

7.2 Relation to Previous Literature 

In this thesis, we extend and combine the work of Fama and French (1992, 1993), Jegadeesh and 

Titman (1993) and Asness, Frazzini and Pedersen (2013). It has long been widely agreed amongst 

practitioners and academics that a value premium exists on the US market. Graham and Dodd (1934) 

was amongst the first to present the merits of identifying and investing in value stocks. We found that 

value stocks, as identified by Fama and French (1992, 1993) and modified by Asness and Frazzini 

(2013), yields a statistically significant premium on the US market between 1958-2016. We further 

found that the value portfolio can be improved by combining it with a momentum factor, as identified 

by Jegadeesh and Titman (1993), or a quality factor, as identified by Asness, Frazzini and Pedersen 

(2013). The primary benefit obtained from the combinations is from the correlation amongst the 

factors, which greatly reduces the volatility in excess returns and improves the Sharpe ratio. 

Our findings challenge the view of the capital markets as being efficient, since a premium could have 

been obtained by systematically following the strategies outlined in this study. If the argument for 

market efficiency is to hold, the premiums must be due to systematic risk factors. As mentioned in 

chapter 2, Petkova and Zhang (2005) finds that value betas load positively on expected market risk 

return premiums, and conclude that value stocks are fundamentally riskier which requires a premium. 

From our analysis, we find that when constructing a portfolio of value stocks based on B/M-ratios 

the beta becomes negative, and yields an alpha not explained by CAPM. To some extent our findings 

contradict those of Petkova and Zhang (2005). As our value portfolio loads negatively on the market 

and has a positive alpha, the magnitude of the premiums must be due to other fundamental risk factors 
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or behavioral aspects. Petkova and Zhang (2005) does argue that the beta loading found in their study 

is too small to justify the observed premium of value stocks within CAPM. The findings are more in 

line with Basu (1977), who finds that the premium on value portfolios are not associated with more 

systematic risk in the US. 

When regressing our portfolios against the three-factor model of Fama and French (1992, 1993), we 

find that the value-momentum and value-quality portfolios are not fully explained by the market, size 

and value factor. Since the value part of the portfolios are explained by HML in three-factor model, 

the return from momentum and quality part in the combined portfolios must exist due to other factors. 

Since the classical models of CAPM and Fama and French’s three factor are not able to explain the 

performance of value-momentum and value-quality, we argue that the premiums could partly exist 

due to behavioral aspects, which is against EMH. If EMH does not hold, the value premium could 

exist due to mispricing in the market as argued by Lakonishok, Shleifer and Vishney (1994) for value 

and by Asness, Frazzini and Pedersen (2013) for quality. Further, Rouwenhorst (1998) finds that the 

systematic risk factor can’t explain momentum internationally. We extent their work by combining 

value with quality and momentum, and find that systematic market risk can’t explain the performance. 

This again leads to the conclusion that the premium obtained from momentum could be due to 

behavioral aspects as argued by DeLong, Shleifer, Summers and Waldman (1990) and Daniel, 

Hirshleifer and Subrahmanyam (2001).  

As DeBondt and Thalers (1985, 1987) have found evidence of a mean-reverting trend in returns due 

to over- and underreaction by investors, we argue that the unexplained part of the premiums must be 

due to a partly failure of EMH, because the classic fundamental risk factors cannot explain the 

premiums fully. However, since value strategies profit from correction in mispricing, the markets 

must be efficient enough to discover these pricing errors and correct them. Pedersen (2015) argues 

that the capital markets are efficiently inefficient. He states that competition amongst investors makes 

the capital markets almost efficient, but that the markets are so inefficient that investors are 

compensated for their cost and risks. This implies that a premium can be obtained by identifying 

value, momentum and quality stocks in the market, and profit from the mean-reversal trend in the 

long run and short term trend continuation.  

Chan, Jegadeesh and Lakonishok (1996) finds that momentum is present in the US market, but that 

the strategy has high barriers to entry since it is associated with high costs. Furthermore, as the value, 

momentum and quality factors are created from long-short positions, it implies that the investor must 
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be able to short sell if they are to create the factors themselves. These barriers to entry could hinder 

some investors to invest after these factors, lowering the speed of price corrections. Shleifer (2000) 

finds that the market is generally slow at adjusting to market news, which creates profit opportunities 

not explained by the classic fundamental risk factors. 

We further test the cyclicality of the value strategies by determining their performance in four 

different states of the economy. The analysis concludes that all three value portfolios yields a positive 

premium during all for states of the economy, except for the pure value portfolios during a contracting 

economy. The combined portfolios are less volatile than the pure value portfolio, and yields a higher 

Sharpe ratio on average across all the economic states. For the value portfolio, our is finding is in line 

with Risager (2013) who also finds that the value factor in the US is profitable during recoveries. 

However, we find that a combination with momentum or quality yields a higher risk-adjusted return 

than pure value during a recovery. The value-momentum portfolio is especially unaffected by the 

macroeconomic developments, indicating that value-momentum is not riskier in a macroeconomic 

setting.  

The primary difference between our findings and previous literature, is the analysis on the time-based 

performance of the value strategies. We examine how market liberalization have impacted the 

portfolio performance, and find that the risk-adjusted returns from the portfolios have decreased as 

the markets have become more liberalized. The market index has contrary to the portfolios improved 

its performance since 1985, and even yields the highest Sharpe ratio after this split when adjusting 

for transaction costs. 
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7.3 Limitations and Alternative Methods 

 

Limitations in the Applied Factors and Market 

In this section, we highlight the limitations of this study, and discuss the alternative methods which 

could have been used to conduct our analysis. 

Our analysis was centered around the value investment approach, investing in a pure value portfolio 

and a combination with either a momentum or quality factor. We chose to combine value with 

momentum as academics have shown that significant returns can be obtained by utilizing the opposite 

characteristics of these factors. The quality factor was chosen as Warren Buffett have used the 

characteristics and pricing of value and quality stocks to become known as the world’s most 

successful investor. However, academics have identified several other factors which have shown to 

return a statistically significant premium over time. Fama and French (1992, 1993) found that the 

market, size and value factor captures the cross sectional average returns. We have not elaborated on 

the size factor as academics discuss whether this factor still exists. Chan, Karceski and Lakonishok 

(2000) argues that the size premium has vanished in the US since the 1980’s, and Dimson and Marsh 

(1999) reaches the same conclusion on the UK market. Van Dijk (2011) contrary finds that the size 

premium has been positive in the US during the late 2000’s and that more research is needed to 

examine the robustness of the factor in the US. Due to these opposite arguments, we have limited this 

study from combining size into our portfolios. 

Academics have furhter found that the security market line (SML) is empirically flatter than modelled 

by CAPM. Frazzini and Pedersen (2014) states that due to funding constraints faced by the average 

individual investor, there is a higher demand for the risker high-beta stocks rather than the safer low-

beta stocks. They sort US stocks based on their beta and find that high-beta stocks have lower alphas 

and lower Sharpe ratios than low-beta assets. Based on this finding, Frazzini and Pedersen (2014) 

creates a Betting-against-Beta (BAB) factor by leveraging the low-beta portfolio and deleveraging 

the high-beta portfolio to create a portfolio with a beta of 1. Between 1926 and 2012 their BAB 

portfolio realized a Sharpe ratio of 0,78 in the US market. Frazzini, Kabiler and Pedersen (2013) finds 

that Buffett’s performance can be explained when expanding Carhart’s (1997) four factor model to 

control for the BAB and QMJ factor. We have not included the BAB factor in this study despite the 

fact that Frazzini, Kabiler and Pedersen (2013) use it to find that Buffett’s success is due to his ability 

to combine leverage with cheap and high-quality stocks. 
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Alternatively, the value factor could have been combined with a size or BAB factor to compare more 

different value strategies. We combine value with only one factor in the portfolios, however, 

academics such as Fama and French (1993), Carhart (1997), Frazzini, Kabiler and Pedersen (2013) 

have shown that cross sectional variations in returns can be explained through multifactor models. 

Alternatively, it would have been interesting to combine e.g. value, momentum and quality into a 

single portfolio. Hypothetically, as the individual factor loading would become smaller as more 

factors are included, we expect that the transaction costs incurred by momentum would be reduced, 

increasing the excess returns after cost. As value-momentum and value-quality have almost similar 

after cost Sharpe ratios, a lower momentum loading in a three-factor portfolio with value, momentum 

and quality could increase the Sharpe ratio beyond those of the examined two-factor portfolios. As 

we find that the US market index have outperformed the two-factor portfolios since 1985 after costs, 

a portfolio including the market factor would have been interesting to examine. Asness, Frazzini, 

Israel, Moskowitz and Pedersen (2015) finds that a strong size premium can be obtained when 

controlling size for junk stocks, and that this also explains interaction with size and other factors such 

as value and momentum. Even though we limited our self from including size as a factor, due to the 

academic discussion about its existence since the 1980’s, the size factor could have been relevant to 

include in the tested portfolios if controlled for junk stocks. 

We limit our study to the US market as the amount of data exceeds the amount of available data from 

all other markets. Asness, Moskowitz and Pedersen (2013) finds consistent value and momentum 

premiums across eight different stock markets and across different asset classes. Alternatively, we 

could have expanded our analysis of the value, value-momentum and value-quality portfolio across 

more developed markets to determine if the premiums were present globally. Asness, Moskowitz and 

Pedersen (2013) finds evidence for value and momentum but does not study the performance of the 

quality factor globally. Expanding the analysis to include different markets could provide insight in 

the portfolios performance internationally, and uncover if the performance could be due to 

international risks that we are not able to observe due to focusing only on the US. Asness, Moskowitz 

and Pedersen (2013) finds that value assets have significant co-movement across asset classes, and 

momentum the same. Between value and momentum there is negative correlation across and positive 

correlation within different asset classes. Their findings indicate that common global risk factors 

exist, which we are not able to measure as this study is limited to the US stock market. Asness, 

Moskowitz and Pedersen (2013) finds that the global returns of the factors have little correlation with 

macroeconomic variables, but that liquidity risks are negatively correlation to value and positively to 
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momentum. They explicitly state that global funding liquidity risk is a partial source of these value 

and momentum patterns, which only can be identified when testing jointly across markets. 

Alternatively, we could have examined the performance of a value, momentum and quality strategy 

on other asset classes than equities, such as bonds, currencies and commodities.  

 

Another alternative method presented is on how the factors are defined. For the value portfolio we 

used an index based on returns from value stocks identified by their B/M ratio. As shown in Chapter 

2, this measure can be derived from Gordon’s growth formula. In equation 2.1 we show how the 

P/E-ratio can be derived from Gordon’s growth formula as well, indicating the several measures 

beside B/M can be used as a measure to screen for value stocks. We have limited our study to B/M 

as this is the most used value identifier in academic research papers. Alternatively, value stocks could 

have been identified using P/E, dividend/price or cash flow/ price ratio. The momentum factor applied 

is based on past returns, but as stated in chapter 2.5, momentum could also have been identified from 

earnings momentum or adjustments in analysts forecast. The metrics used by Asness, Frazzini and 

Pedersen (2013) to compose the quality factor was profitability, growth, safety and pay-out ratio. 

Quality measures such as return on equity, return on invested capital, solidity e.g. could have been 

included when screening for quality stocks. We only identify how value performed individually and 

combined through previously constructed factors, but do not examine how the factors are optimally 

identified in the context of our study. Before combining the portfolios, it would have been preferable 

to identify which measure would have been optimal to use in constructing the factors. 

 

Limitations in Transaction Costs 

In chapter 4.6 we illustrated how transaction cost were calculated for the analysis of the different 

value strategies post transaction costs. In the chapter, we mentioned that the transaction costs 

calculated should only be considered an estimate, as the transaction cost per trade were set at current 

level of 0,05%. This transaction cost was chosen because we wanted to estimate the strategies 

profitability with a forward-looking perspective. However, an alternative approach to the transaction 

cost calculation that potentially would have yielded a more realistic estimate would have been to use 

actual transaction costs per trade as they have been historically. Historically transaction costs have 

been around 1% up until the mid-60’s and then around 1% until mid-80’s, and sometimes even higher 

depending on the size of the trade according to Jones (2002). After the market liberalization 

transaction costs fell drastically and became more aligned with the number used in chapter 4.6.  
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Had we used the more precise historical numbers of transaction costs, the resulting return profile for 

the value strategies would have been different than the ones we found. As shown, transaction costs 

have an adverse effect on the return profile of the value strategies. The higher the transaction cost, 

the higher the adverse effect. Intuitively this means that the strategy that are most affected by a change 

in transaction costs will be the strategy with the most trades, as transaction costs are incurred for 

every trade. 

With a more realistic transaction costs, all the value strategies return profiles would see a downwards 

draw compared to the current results found with transaction cost equal to 0,05%. Value and value-

quality would be almost equally affected, but value-momentum might be so affected by the large 

historical transaction costs, that its historical performance would possibly show a less profitable 

investment strategy. The value-momentum was so affected by transaction costs, that it is not 

unreasonable to assume that it might had yielded a negative excess return historically. Looking 

forward, we expect value-momentum to be profitable, as costs and barriers have diminished. 

 

7.4 Future Research 

There is now a large amount of research suggesting that certain investment factors have yielded a 

premium historically. In this study, we have primarily focused on the implementation of a value 

portfolio alone and combined with either a momentum or quality factor. The performance of our 

portfolios are in line with previous findings on the subject, and does not necessarily provide insight 

into new subjects applicable to future research. As stated in chapter 7.3 we limit our study to value, 

momentum and quality, and suggest that the study could be expanded to combine the factors into a 

three-factor portfolio. Alternatively, it could be expanded to include other investment factors such as 

size and BAB, and academics will more probable than not discover new factors in the future, which 

can be profitably combined with our portfolios to make them more attractive. 

The most promising aspect of our study, in terms of future research, is the finding that the US market 

index have outperformed the examined value portfolios, measured on risk-adjusted returns after costs, 

since the capital markets have become more liberalized. We have only elaborated on this topic shortly 

by dividing the portfolios into time baskets. However, competition amongst brokers have decreased 

the trading costs and the flow of information have increased due to technology, and with the 

continuing digitalization going on, one can only assume that this trend will continue in the future. 

Academics have previously argued that investment constraints can partly explain the returns obtained 
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from different factors. If these constraints, from transaction costs e.g., are to diminish, the liquidity 

in the market would increase and reduce the liquidity premium required, which reduces the obtained 

returns. By dividing our portfolios into time baskets, we implicitly assumed that the transaction costs 

used could be applied over the entire holding period. To gain a deeper insight into the actual 

development in liquidity over the holding period, future research could estimate and apply the actual 

costs incurred at each rebalancing historically. 

As there exists an ongoing debate amongst academics regarding the current existence of the size 

factor, our findings present an option for research regarding the future existence of the factors 

premiums applied in this study. Theoretically, fewer constraints should enable more investors to enter 

the market which would make the market more efficient in its pricing. As value and quality profits 

from mispricing of stocks, more efficient markets would reduce their premiums. For the momentum 

factor, which benefits from slow price corrections, a more efficient market would lead to shorter 

trends which in turn would increase the turnover and transaction costs of the strategy. However, 

theory often differs from practical implications, and academics in favor of the behavioral explanations 

of the factors existence would likely not be concerned with more investors entering the markets due 

to fewer constraints, as noise investors still would be present to create mispricing. Nonetheless, our 

findings suggest that future research should be conducted to determine if the investor would be better  

off in the future with a passive ETF investment compared to factors. 
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Chapter 8 Conclusion 

 

The purpose of this thesis was to address how the value, momentum and quality factors could be 

utilized to create profitable value investment portfolios, and analyze the performance of these 

portfolios in the US. 

To address the research question, we assessed the performance of a value portfolio based on the HML-

devil factor. We further constructed dynamic value-momentum and value-quality tangency portfolios 

with semi-annually rebalancing.  

Our findings suggest that the value, momentum and quality factors can be combined into profitable 

portfolios. We further find that it is preferable to combine value with either momentum or quality, as 

their negative correlation provides an effective diversification effect, which yields a large risk-

adjusted return. Over the analyzed holding period, we found that all the portfolios returned a robust 

premium, but none returned a higher premium than the US market index. However, as the value, 

momentum and quality factors were negatively correlated, the combined portfolios outperformed 

both the market index and pure value portfolio measured on risk-adjusted return, as the diversification 

benefit amongst the factors largely reduced the risk. The best performing portfolio was the value-

momentum combination, which yielded an excess return premium of 0,51% and Sharpe ratio of 0,32 

monthly. However, the momentum factor was largely affected when adjusting the performance for 

costs, due to its short-term nature. After taking transaction cost into account, the value-quality 

portfolio returned both a higher premium and Sharpe ratio, than both the value and value-momentum 

portfolio. A passive investment in the US market index proved to yield the highest premium after 

costs, but lagged both value-momentum and value-quality on a risk-adjusted return basis. 

Our portfolios are constructed from market anomalies discovered by academics, and adds to the 

discussion regarding EMH and behavioral finance. We tested our findings against CAPM and Fama 

and French’s (1993) three-factor model. According to EMH, returns are explained from risk 

exposures, contrary to the behavioral school who argues that the market is irrational in its pricing. All 

the portfolios yield an alpha when regressed against CAPM, indicating that the performance cannot 

be explained by exposure to systematic market risk alone. As the value portfolio is constructed from 

B/M-ratios, slightly modified from those used by Fama-French in their three-factor model, the value 

portfolio was fully explained when regressing the returns against their model. However, the value-
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momentum and value-quality portfolios still had unexplained returns after regressing the returns from 

these portfolios against the three-factor model. As the value part are fully explained, the performance 

of the momentum and quality part are due to other factors not captured by CAPM and the three-factor 

model, or behavioral biases leading to pricing errors in the market. 

To summarize, we find that a value premium have existed in the US historically, but that a 

combination of value with either momentum or quality improves the premium and risk-adjusted 

returns. 
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Appendix A 

Table A-1: Warren Buffett’s performance 

Table A-1 presents the performance of Warren Buffett’s holdings in Berkshire Hathaway and Buffett Partnership, compared to the value-
momentum strategy 

Year Buffett returns Excess returns Value-momentum Over/underperformance 

1958 9,3% 7,8% -1,0% 8,8% 

1959 32,2% 29,3% 3,8% 25,5% 

1960 20,9% 18,3% 6,8% 11,5% 

1961 18,6% 16,5% 5,6% 10,9% 

1962 35,9% 33,2% 9,0% 24,2% 

1963 11,9% 8,8% 7,2% 1,6% 

1964 30,5% 27,0% 4,3% 22,7% 

1965 23,8% 20,0% 11,0% 9,0% 

1966 20,3% 15,7% 6,6% 9,0% 

1967 11,0% 6,9% 0,5% 6,4% 

1968 19,0% 13,9% 5,7% 8,2% 

1969 16,2% 9,8% 2,0% 7,8% 

1970 12,0% 5,7% 6,8% -1,1% 

1971 16,4% 12,1% -0,5% 12,6% 

1972 21,7% 17,9% 7,6% 10,3% 

1973 4,7% -2,0% 23,9% -25,9% 

1974 5,5% -2,2% 14,0% -16,2% 

1975 21,9% 16,3% 3,9% 12,3% 

1976 59,3% 54,3% 14,0% 40,3% 

1977 31,9% 26,9% 12,5% 14,3% 

1978 24,0% 17,0% 4,3% 12,7% 

1979 35,7% 25,8% 8,7% 17,0% 

1980 19,3% 8,6% 6,7% 1,9% 

1981 31,4% 17,6% 7,5% 10,1% 

1982 40,0% 29,3% 17,1% 12,2% 

1983 32,3% 23,7% 5,9% 17,9% 

1984 13,6% 4,0% 13,7% -9,7% 

1985 48,2% 40,7% 3,8% 36,8% 

1986 26,1% 20,1% 9,2% 10,9% 

1987 19,5% 13,8% 0,3% 13,5% 

1988 20,1% 13,6% 4,4% 9,1% 

1989 44,4% 36,2% 8,0% 28,2% 

1990 7,4% -0,1% 2,1% -2,2% 

1991 39,6% 34,1% 4,9% 29,2% 

1992 20,3% 16,8% 8,4% 8,4% 

1993 14,3% 11,3% 19,4% -8,1% 

1994 13,9% 9,8% 3,8% 6,0% 

1995 43,1% 37,6% 6,4% 31,2% 

1996 31,8% 26,8% 3,4% 23,4% 

1997 34,1% 29,0% 7,1% 21,9% 

1998 48,3% 43,5% 5,2% 38,3% 

1999 0,5% -4,1% 1,3% -5,4% 

2000 6,5% 0,7% 12,9% -12,2% 

2001 -6,2% -9,8% 10,5% -20,3% 

2002 10,0% 8,4% 20,3% -11,9% 

2003 21,0% 20,0% 1,0% 18,9% 

2004 10,5% 9,2% 5,2% 4,0% 

2005 6,4% 3,3% 9,0% -5,7% 

2006 18,4% 13,7% 2,4% 11,3% 

2007 11,0% 6,6% 0,6% 5,9% 

2008 -9,6% -11,1% 1,0% -12,2% 

2009 19,8% 19,6% -14,6% 34,3% 

2010 13,0% 12,9% 5,5% 7,4% 

2011 4,6% 4,5% 0,8% 3,7% 

2012 14,4% 14,3% 3,9% 10,4% 

2013 18,2% 18,1% 5,3% 12,8% 

2014 8,3% 8,3% -2,0% 10,2% 

2015 6,4% 6,4% 3,5% 2,8% 

2016 10,7% 10,4% 2,5% 7,9% 

 


