
0 
 

 

EXAMENSARBETE 

FASTIGHET & FINANS 

INRIKTNING FINANS 

GRUNDNIVÅ, 15 HP 

STOCKHOLM, SVERIGE 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Moat of Finance 

Does complexity reward the private investor? 

Daniel Max 

Johan Svanberg 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

KTH  

 
INSTITUTIONEN FÖR FASTIGHETER OCH BYGGANDE 

 



1 
 

Bachelor of Science thesis  

  

  The Moat of Finance  

Daniel Max & Johan Svanberg  

Department of Banking & Finance 

TRITA-ABE-MBT-19387 

 

Andreas Fili  

Keywords: Price to Earning, Price to Book, 

Dividend Yield, Multi-ratio Strategies, 

Efficient Market Hypothesis, Modern 

Portfolio Theory, Excess Returns, Alpha and 

Stockholm Stock Market. 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

Abstract 

This paper evaluates the ability of single and multi-ratio investment strategies, such as P/E, 

P/B, Magic Formula and Piotroski F-score, to generate excess returns and positive alpha 

values on the Stockholm Stock Market. Performances of the strategies tested are compared to 

the Stockholm Stock Market as a whole, also known as the index “OMXSPI”. In this paper, 

three single-ratio strategies are investigated along with three multi-ratio strategies, chosen on 

the basis of popularity among private investors, according to our observations. We also 

compare these strategies’ returns to the returns of the ten best performing funds, over the last 

ten years, found on SEB’s and Handelsbanken’s fund lists. We find that both multi and 

single-ratio strategies generated alpha values and that single-ratio strategies performed well, 

relative to multi-ratio strategies, considering their simplicity. The current portfolio 

composition from screening stocks based on low P/E, P/B and high dividend yield alone are 

also associated with less risk, expressed in volatility, than portfolios that would be composed 

based on the multi-ratio methods. We even find that one of the more complex strategies, 

Graham Screener, underperformed single-ratio strategies, when comparing yearly alpha 

values over 15 and 17 years, respectively. The funds’ alpha values are also very poor 

compared to both single and multi-ratio strategies considering the managers’ likely 

investment experience and complex investment systems. In sum, our empirical data suggests 

that excess returns were indeed attainable during the investigated time-periods by following a 

rule-based investing philosophy in conjunction with single or multi-ratio strategies, and 

unless the investor has sublime experience and knowledge, he or she is probably better off 

using this type of investing rather than making investment decisions in a discretionary 

manner.  

We also conclude that the Stockholm Stock Market probably suffered from lower market 

efficiency, from the perspective of the Efficient Market Hypothesis, and lower screening 

abilities and tools, such as Börsdata, among investors in the beginning of the testing periods, 

which could be one reason as to why these ratio strategies worked as well as they did. 

However, the results are still interesting because complexity does not seem to imply value 

(extra alpha generation) of significant magnitude, if at all. What does seem to imply value, are 

the minimization of human interactions with investment models and emotional stability. 
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Introduction 

The capital markets are among the most important functions in financing company activities 

and development. By issuing equity, or shares, on the stock market publicly traded firms sell 

parts of itself to investors and acquire money in return. In other words, investors have the 

opportunity to become owners in any publicly traded firm in exchange for financing activities 

of that firm. This sounds like a simple idea but the world of buying and selling company 

shares is becoming increasingly complex. 

  

There are thousands of public companies currently trading on stock markets over the world 

and this means that just to get started in stock investing one needs to make thousands of “yes 

or no”-decisions. To make such decisions, rationally, one needs properly designed decision 

making tools and an understanding of their capabilities and limitations. There are, more or 

less, unlimited ways to design models for decision making, which inflates the complexity of 

investing even more. Many people still swear to have the answer and believe that they are 

able to guide you through the markets and make an excess profit compared to the average and 

make a living from selling these types of services. However, these services can be very 

expensive and few investment and fund managers fail to even beat the market index even 

though they have some of the smartest people employed and are using the most sophisticated 

stock analyzes they possibly can. So, if professionals struggle to beat the market, where does 

this leave the private investor? 

  

Saving from a young age is said to be the single most effective way of ensuring a financially 

tolerable retirement due to compounding interest over, hopefully, many years, and investing 

in stocks is said to be the most worthwhile way of saving. While stocks on average are more 

affected by up and down swings in the economy, compared to fixed income securities for 

example, making it “riskier” in terms of standard deviation or volatility, stocks have 

outperformed any other asset class when it comes to the maximization of your portfolio 

returns. This is true over a longer time horizon and a relatively well structured and diversified 

portfolio. Conversely, many people fear these stock market movements and are of the 

impression that it is a much more complicated market than they feel comfortable participating 

in and believe that it requires a solid understanding of finance to comprehend. To make sure 

that they do not make the wrong decision and lose money in economic down swings people 

often end up depositing their savings in a bank account with such a low interest that they 
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actually lose the battle against inflation and lose money in real terms. This of course leads to 

their money being less effective, in terms of purchasing power, when they withdraw it again. 

 

But how complex do the investment strategies need to be to beat the market, and how does 

simple strategies compare to mutual funds in terms of returns? What does established 

financial theory have to say regarding this matter? 

 

Purpose 

To investigate whether stock investment strategies benefit from complexity to reach excess 

return on the Stockholm Stock Market, and how single and multi-ratio strategies compare to 

one another and to mutual funds in terms of alpha generation. 

 

Hypothesis 

We believe that multi-ratio strategies have carried less risk while being more effective alpha 

generators, on average, compared to single-ratio strategies and mutual funds, historically. 

Furthermore, that this can be attributed to that extra variables adjust for multiple risk factors, 

and that these contribute effectively to the evaluation of a stock’s financial health and 

expected growth. 

 

Method & Limitations 

We will perform a meta-analysis of the established theoretical framework and recent 

empirical research. The sources used in this paper will firstly be academic literature, that will 

define variables and expressions in theory, and will henceforth be used throughout the paper. 

Secondly, these variables and expressions will be used when explaining the empirical fields 

of application of the explained theories, using relevant research reports and summaries of 

experiments already performed. Both the theoretical and empirical part will function as a way 

of exploring whether there is complexity within reason in available financial models, or if the 

complexity might be insignificant in the pursuit of excess returns.  

The limitations used are the stock market of OMXSPI (Stockholm Stock Market), the 

timeline of 2001-2016 and the limitations set by the sources used if nothing else is stated 

clearly. Also, the perspective throughout the paper is through private individuals, not 

companies or institutions. Hence, the tools used are limited to realistically accessible ones. 
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Complexity 

In this paper, complexity will be used to describe the level of perspicuousness with regards to 

an investment strategy. Consequently, we will assume that the addition of variables included 

in a strategy will add to the complexity and decrease intuitiveness and tangibility. This 

complexity is occasionally believed to increase the effectiveness of investment strategies but 

could be of hindrance to less experienced. This leads to a decrease in palpability of the 

financial markets and a disproportionately low participation in relation to benefits reapable. 

Perceived complexity creates a moat around, and increases demand for, financial advisors and 

services causing the financial industry to function as wealth managers rather than as a catalyst 

for the global economy. 

 

Theoretical Framework and Previous Research 

The Concept of Risk 

Risk is something that accompanies all available investment options. When investing, risk is 

thought of as the uncertainty of unfavorable fluctuations in an investment. In general, a higher 

risk will be compensated by a higher potential return, but there are no guarantees. There are 

different types of risks that investors must consider before making an investment decision. 

These include business risk, volatility risk, inflation risk, interest rate risk and liquidity risk. 

(U.S. Securities and Exchange Commission) 

 

Business risk from the perspective of the investor is the risk that a company will become less 

able to pay coupons to bondholders and therefore has to default on their liabilities, for 

example. For common stockholders, a less lucrative business relative to market participants 

compared to when the stock was bought will lead to a cheaper stock price and a more unlikely 

dividend payout, which will lead to a capital loss and a loss of expected cash flows on that 

investment. (U.S. Securities and Exchange Commission) 

 

Volatility risk is the risk that a company’s stock price will move up or down for reasons such 

as a company fault of some sort or uncontrollable events such as political decisions, or other 

global or national events affecting the business. (U.S. Securities and Exchange Commission) 
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For fixed income investors inflation and Interest rate risk is the risk that inflation will erode 

returns from fixed income securities and interest rates movements will affect security prices 

in a negative way. An increase in interest rates will negatively affect bond prices since newly 

issued bonds will offer a higher coupon rate to compensate for this increase, making it more 

attractive to investors than bonds issued at a lower coupon rate. Inflation erodes returns 

because the purchasing power decreases as inflation increases, leading to a less effective 

payout from the security. (U.S. Securities and Exchange Commission) 

 

Liquidity is of great importance for investors of both stocks and bonds, since a capital gain is 

only actual if a transaction of the security takes place. Liquidity risk is the risk that an 

investor will not find a market to sell, or buy, the security of choice and is prevented from 

realizing a capital gain or loss at a chosen point in time. This could lead to unfavorable 

results. (U.S. Securities and Exchange Commission) 

  

There are five popular risk ratios with regards to financial investments. Alpha, beta, standard 

deviation, R-squared and the Sharpe ratio. These ratios are different statistical measurements 

and are used to determine the risk-return relationship of an investment. They are also used in 

modern portfolio theory (MPT) (Markowitz, 1952). 

 

Alpha, or “edge”, is used to describe the performance and ability of a strategy, trader or 

portfolio manager in relation to the market as a whole or a benchmark index. Alpha can be 

used across all types of investments and may be positive or negative, but is broadly used as an 

expression of excess return or active return.  

 

Beta is defined, mathematically, as the covariance between the expected return on the asset 

assessed and the expected stock market return, which is then divided by the variance on the 

stock market returns as shown in the formula below. 

 

 

This statistical metric is used to describe the volatility, or movement in price, of an individual 

asset compared to the weighted average price of the market. A beta of 1.0 or -1.0 indicates a 

strong correlation, either positive (1.0) or negative (-1.0), between the asset and the market, 

while a beta of 0.0 indicates no correlation. If beta is above one or below minus one it 
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indicates that the asset moves more vigorously than the benchmark index. (Newbold, 2013). 

 

Standard deviation is a derivative from variance which measures the average distance, 

squared, from the data points to the arithmetic mean of data category. 

 

Standard deviation is then calculated by taking the square root of variance. On the stock 

market standard deviation is synonymous with volatility. Stock with high standard deviation 

is considered to be highly volatile, whilst stock with low standard deviation is considered 

stable. (Newbold, 2013). 

 

Modern portfolio theory 

Modern portfolio theory (MPT) is a concept developed by Harry Markowitz in his article 

“Portfolio selection” from 1952. Markowitz (1952) declared that the rational investor will 

want to maximize the expected return on his portfolio for every increased level of risk taken. 

He also assumed that higher returns are always associated with higher risk on an efficient 

market. In reality, however, individuals have different risk appetite leading to different 

portfolio selections, whereas in modern portfolio theory investors are assumed to be risk 

averse. This means that the investor, given an expected return, prefers a lower level of risk to 

a higher. For example, a risk averse investor prefers a portfolio with an expected return of X 

with a standard deviation of Y to a portfolio with an expected return of X with a standard 

deviation larger than Y. (Markowitz, 1952) 

 

The Capital Asset Pricing Model, or CAPM, first developed by Treynor (1961; 1962), Sharpe 

(1964), Lintner (1965) and Mossin (1966) is a method frequently used to determine assets 

expected return and its relation to systematic risk, also known as market risk. The CAPM 

formula states: 

 

The initial part of the CAPM formula is the risk-free rate and exists in order to compensate 

the investor for the time-value-of-money. In practice, there is no such thing as a risk-free 

return. Usually, however, the rate used in financial modelling is the investment that carries the 
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least possible risk namely short-term treasury bonds (Damodaran, 2012). The rest of the 

CAPM formula adjusts for the additional risk taken by the investor, using the beta coefficient 

explained above, and market risk premium given by the expected return of the stock market 

as a whole. The result derived from the model is often used by investors to determine the cost 

of equity and thus their required rate of return used when discounting cash flows.  

 

In MPT, the portfolio with minimal risk given a level of return is considered optimal, 

touching the so called “Efficiency Frontier”. The Efficiency Frontier is a collection of optimal 

portfolios originating from the same assets but containing different weights of each asset, 

giving the portfolio different expected returns and different levels of risk. To be noted is that 

all portfolios are indeed optimal. However, they are appropriate for different investors with 

different risk tolerance. (Markowitz, 1952) 

 

To determine optimal weights of different assets within the portfolio one needs to examine 

each individual assets expected return using, for example, the CAPM-method. A portfolio’s 

expected return is the sum of weighted expected returns of each individual asset within the 

portfolio and is calculated by using the formula: 

 

 

 

As all of the individual assets are associated with a certain risk level, expressed as standard 

deviation or volatility, so is the portfolio built around these. For a two-asset portfolio the risk 

is calculated using the formula: 

 

 

 

Different weight inputs give different results regarding both expected return and risk, why 

this can be customized to any level of risk tolerance within the restrictions of the assets in the 
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portfolio.  

 

Random walk & Efficient Market hypothesis (EMH) 

On an efficient market the price is an unbiased estimate of an investments true value and 

contains all available information. However, the price on an asset, is not required to be equal 

to the assets price for the market to be considered efficient if deviations occur randomly. This 

means that the valuation of a stock differs stochastically and leads to under- and 

overvaluation at any given time. As a result, EMH declares that alpha generation cannot be 

attained consistently over time, regardless of investment strategy. The probability that 

markets are efficient is a function of the turnover, liquidity and public interest in the market. 

For example, large cap is usually more efficiently priced due to the increased level of 

turnover, liquidity and public interest in the companies traded, compared to mid and small 

cap. The same should be true between larger stock exchanges and smaller ones. (Fama, 1970) 

 

Weak form: 

A weak market, from an efficiency perspective, is when publicly available, and inside, 

information is not fully reflected in the market price of an asset. The price will, however, 

reflect information deriving from the asset’s historical price levels and trend-based analysis 

will not yield excess returns on a regular, predictive, basis (Fama, 1970). However, there is an 

opportunity to achieve excess returns by purchasing undervalued assets or shorting 

overvalued ones.  

 

Semi-strong form: 

If all publicly available information, such as companies’ financial data from annual reports, 

and historical price data reflects the price of the asset (but not inside information), the market 

efficiency is deemed semi-strong. The only way to achieve excess returns is by utilizing 

inside information. (Fama, 1970) 

 

Strong form: 

If all information (historical, public and inside), concerning the assets trading on the market, 

is reflected in the price, excess returns are impossible to achieve through any strategy and the 

market is considered strong, from an efficiency perspective, with no asymmetric information 

between investors (Fama, 1970). 
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Market timing 

The concept that market fluctuations occur stochastically has been challenged by an 

investment strategy called market timing, according to which patterns occur with some level 

of frequency. Professional day traders, whose investment strategies are based on short term 

market timing, have been successful in alpha generation and thus proving that market timing 

could be of use to the active trader. In essence, market timing is the attempt to beat the market 

by analyzing movements and predicting the direction of the asset, with the goal to reduce 

losses and increase profits. Of course, market timing has been disputed by academics who 

believe in the Efficient Market Hypothesis and Random Walk theory, and studies have shown 

that predicting the market is a difficult task, with few practitioners that significantly benefit 

from a market timing strategy relative to a buy-and-hold. Especially with regards to invested 

time and effort that respective strategy requires. Although market timing has received 

criticism, the concept that market prediction is, in some ways, possible is displayed in the 

method of Technical Analysis. (Sharpe, 1975) 

  

Fundamental stock analysis 

It has already been mentioned that a major difference between fundamental and technical 

analysis is the fact that fundamental analysis’ aim is to evaluate the true value of an asset 

while technicians take little or no notice of this phenomena of fundamental under- or 

overvaluation. Through the use of publicly available financial and company data, 

fundamentalist try to perform valuations of assets in order to compare what they believe to be 

the true value of a certain asset, to the market price of that asset. If an investor believes that 

the true value lies above the market price he or she assumes that a profit can be made by 

acquiring that asset and holding it while the market price approaches the true value 

(equilibrium). Conversely, if the true value is believed to lie below the market price, the 

investor should sell or bet against (short) the asset to avoid losses or make a profit by utilizing 

certain financial derivatives. This type of investing is called ”value-investing” and is the top 

alternative to ”growth-investing”. (Investopedia, 2019) 
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Value investing 

One of the more popular investment philosophies in systematic use by professionals, and 

researched by academics, is one called “value investing”. Graham and Dodd (1934) were the 

first to acquaint this philosophy with the general population, and from that point forward the 

reasoning is ending up increasingly more advanced constantly. However sophisticated a 

particular strategy is, the basic principles, introduced in 1934, are still the same. One should 

buy stocks as their price falls below their intrinsic, or true, value. The market is not efficiently 

priced in general (due to different factors), creating a supply of both under- and overvalued 

stocks, making value investing a viable option according to Graham and Dodd (1934). 

 

To discover such stocks, Fama and French (1992) suggested that participants in the market 

could utilize organizations' book values and compare them to their market values (“price to 

book ratio” or “book to market ratio”), for instance. Basu (1977), Fama and French (1992) 

argues that high price to earnings or price to book stocks will yield lesser returns than stocks 

with low price to earnings or price to book. Research on different, frequently used, financial 

ratios such as price to cash flow, dividend yield and earnings to enterprise value 

(EV/EBITDA or EV/EBIT) and their excess returns, reinforces the idea of existing value 

anomalies on the public markets (Fama and French, 1998). The well-known value investor 

Warren Buffett will argue that while financials are important, management and the overall 

quality of the firm is equally important (Frazini, Kabiller, and Pedersen, 2013). Buffett’s way 

of thinking about investing is best summarized in one of his quotes “It's far better to buy a 

wonderful company at a fair price than a fair company at a wonderful price.” and is often 

recited by value investors. 

 

Even though there is a relatively common belief that value strategies can yield excess returns, 

the reason why is not universally agreed upon between academics. Fama and French (1992) 

and Kapadia (2011) argues that excess returns are associated with the higher risk in the 

companies bought. However, Campbell et al. (2008), Chan and Lakonishok (2004), La Porta 

(1996) and Lakonishok et al. (1994) claims that excess returns instead emerge from the 

behaviour of investors. This is because investors tend to wrongly value companies relative to 

one another for different reasons. They may, for instance, make predictions excessively far 

into the investment period based on a company’s past financial performance, overreact to 

news reports or estimate a trend incorrectly. 
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Value investing and the Book Values 

An investor that follows the philosophy of value investing will try to identify companies true 

or intrinsic value based on fundamental accounting data. Stock with higher intrinsic value 

compared to market price are called “value stocks” and will in theory be associated with alpha 

generation if acquired and held until equilibrium is attained. A tool that is often used when 

trying to evaluate a company's intrinsic value are companies’ book values in relation to their 

stock prices (Piotroski, 2000). The stock price is, in theory, what the market is willing to pay 

to acquire a company’s assets, why a stock with a price lower than the book value of assets is 

believed to be an undervalued stock, or “value stock”, and vice versa. This relationship is 

shown in previous research by Fama and French (1992) and Lakonishok, Shleifer and Vishny 

(1994), among others, to be a useful way of picking lucrative stock, where portfolios based on 

stocks with high book values (per share) compared to stock price outperforms the opposite. 

As discussed by Markowitz (1952) regarding MPT however, only an increased level of risk 

will increase the potential return on an investment. The risk in buying and holding previously 

named stock can be derived from a company’s past performance and financial health (Fama 

and French, 1995 and Chen and Zhang, 1998). The market values a stock based on a 

company’s ability to generate future cash flows. A lower price, in relative terms, can be 

attributed to the market’s disbelief in that ability (Piotroski, 2000). The returns deriving from 

a portfolio will, therefore, only compensate the investor for the level of risk taken in that 

future cash flows may decrease or stay poor. An investor interested in lower risk investments 

is, consequently, willing to overpay for assets belonging to well performing and financially 

healthy companies. The assumption in that case is that the company will probably not perform 

poorly in the near future but rather perform incrementally better or at least the same as it has 

done recently.  

  

Value investing and Earnings 

A fundamental driver of a stock’s price movement is the company's earnings. This is the 

foundation in many investment strategies since earnings affect several different fundamental 

values such as cash flows and potential dividends. The earnings are often compared to a stock 

price to find ratios that describe how the market values the company’s earnings. Why 

investors would value earnings differently between companies is a result of the confidence 

investors have in the companies’ growth potential, market presence and overall financial 
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performance. It is said that an investor buys the ownership to a company’s income per share 

when acquiring a stock and the dividend that the company pays the investor is directly 

attributed to the ownership of that income. If the excess earnings are not paid to the investor 

and is instead reinvested in the company, it will still benefit the investor due to an increase in 

the stock’s value associated with company growth.  

 

Rule-based & decision-based trading 

Rule-based stock investing or systematic trading is one where decision making is done 

without emotional interference, based on technical or fundamental data. When a technical or 

fundamental criterion is met, a trade will take place regardless of the investor’s opinion. A 

result of this is that human errors and biases are minimized which could be favorable in 

certain situations. In decision-based investing, or discretionary trading, the decisions are made 

at the discretion of the investor. This is the opposite of systematic trading and could be the 

favorable alternative if the investor is knowledgeable and experienced enough. (Morningstar, 

2019) 

 

Long and short positions 

A long position in a security, also known as “longing”, is equivalent with ownership in that 

security. This position is taken if the investor believes that the market is bullish and the 

security in turn will rise in value for example. The opposite of longing is shorting, or taking a 

short position in a security. This position is taken when the investor believes that the market 

will be bearish, and the value of the security will decrease. Using certain financial derivatives 

an investor can make a profit even though the price of the underlying asset decreases. (U.S. 

Securities and Exchange Commission) 

 

Single-ratio strategies 

P/B 

The price to book ratio is a ratio that relates a company’s market value per share to its book 

value per share. The simplest way of looking at the P/B ratio is that if a company’s book 

value is low relative to its market value, the stock is overvalued, and if the book value is high 

relative to the market value, the stock is undervalued. The P/B ratio is, therefore, an obvious 
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metric to utilize for value investors trying to evaluate if a company is over- or undervalued by 

the market. While all investments have their associated risks and potential loss, the P/B ratio 

does have a documented positive correlation with returns reported by, among others, Fama 

and French (1992). P/B, relative to P/E, is a solid predictor in sectors where a more 

substantial book value is required for businesses to produce revenue (Mladjenovic, 2009). 

 

Chang (2011) reported that, in the long run, firms with a P/B ratio between zero and one are 

likely to grow with more intensity than the market average, and similar results have been 

found be Akhtar and Rashid (2015) who claimed that the P/B ratio was superior to many 

other ratios in terms of explanatory power. Fama and French (1992) argued that the size of a 

firm and book value relative to market value ratios are more accurate predictors for returns 

than the previous explanation of market beta. They also report that these ratios are solid 

indicators to whether the future performance of the firm will be lucrative or not, as well as 

reporting that low P/B ratio stocks are more likely to yield higher returns than ones with high 

P/B ratios (Fama and French, 1995). 

 

In a study conducted by Penman (1996) the relationship between P/B and P/E was examined, 

where a fairly weak one was found. 34% of low P/E stocks were also associated with a low 

P/B value. He also argued that P/B is a more effective indicator for expected growth than P/E, 

because P/B does not take current earnings into account the way P/E does. Fama and French 

(1992) acknowledges that the P/B ratio is an important ratio to consider when trying to 

forecast a company’s future growth and potential profits. 

 

P/E 

The price to earnings ratio and its relationship with investment performance was evaluated by 

Basu (1977) and is a metric used to compare a company’s earnings per share (EPS) to its 

share price. A low P/E ratio, compared to other comparable stocks, indicates that the stock is 

cheap relative to its earnings and that the company generates earnings well, compared to its 

share price. The P/E ratio can be calculated using past earnings, which is the standard 

methodology, and is then called “trailing P/E”. The alternative is speculating on future 

earnings and use them as input for EPS, called “forward P/E” (Nicholson, 1960). Penman 

(1996) argued that while the trailing P/E ratio was a solid indicator of a company’s return on 

equity, it was a poor method for forecasting future earnings growth, and pointed towards the 
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price to book ratio (P/B ratio) as a growth-indicator instead. However, Wu (2014) claimed 

that forward EPS was more effective at estimating future earnings growth than trailing P/E, 

making it an interesting alternative when valuing and evaluating firms. The issue one runs in 

to, though, is that the forward P/E is speculative and varies across investors, while trailing P/E 

is based on actual accounting data. However, recent investments within a company, that have 

yet to generate earnings, will affect trailing P/E negatively by reducing EPS through 

investment costs, while forward P/E will adjust for the increased earnings potential, leading to 

a more accurate ratio under those circumstances. Both trailing and forward P/E have their 

drawbacks, but due to its tangibility, simplicity and availability the trailing P/E ratio is a 

helpful metric among investors seeking cheap and profitable companies. 

 

Using the P/E ratio for the purpose of valuing stocks does involve risks and potential 

misjudgments. For example, earnings are reported by companies themselves and can be 

subjects of manipulation and could therefore be a misleading indicator of a company’s 

performance given that the reporting is faulty. Also, when valuing stocks, the process is often 

based on a company’s future earnings and inflation would therefore play a significant role 

when evaluating a company. High expected inflation has a negative effect on earnings, since 

inflation erodes the value of money, and will decrease the price of which investors are willing 

to buy the stock (Mehmet and Kocaman, 2006). 

 

Dividend yield 

For investors seeking income rather than capital gains, the dividend yield is the preferred 

metric for stock evaluation. It is calculated by comparing company’s annual dividend per 

share to its share price. Compared to other metrics used to value stocks, the dividend yield is 

independently verifiable, meaning that excess free cash flow is directly allocated to the 

shareholder, making it an actual payout. Also, the dividend yield is an indicator of how 

effective the company is at generating free cash flow, which in turn is an indicator for growth 

and business performance. However, Brennan (1970) showed that due to higher taxation on 

income than capital gains a higher risk-adjusted return, before tax, is expected of the investor 

to neutralize this difference (the tax-effect). On the other hand, Black and Scholes (1974) 

reported that if this was the case, firms would simply lower their dividend ratio and instead 

increase their stock price by lowering cost of capital in the process of this decrease. They may 

instead use the excess free cash flow to reinvest in the business or buy back their own stock. 
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The opposite is also true in that if investors preferred higher yield stocks (due to transaction 

costs or other psychological reasons) the firm would increase their dividend and their share 

price as a result. If supply and demand of dividends reach equilibrium, investors seeking 

maximum return would value income and capital gains equally. This leads to there being no 

foreseeable relationship between dividends and risk-adjusted returns of stocks. Research on 

this matter has yielded mixed results. While Black and Scholes (1974) found no relationship 

significant enough, from a statistical perspective, between dividend yield and stock returns, 

Christie (1990) claimed that non-dividend-paying stocks yielded a significantly lower return 

than ones paying dividends when firms with large enough, and similar, market capitalization 

are compared. Christie also argued that the yield increase was too large to be derived from a 

tax-effect solely and could also be an effect of overconfidence in non-dividend-paying stocks. 

In conclusion, apart from being a good cash flow generating strategy, a high dividend yield 

seems to indicate financial health and therefore lead to solid capital gains as well.  

 

Multi-ratio strategies 

Magic formula 

A seemingly successful market beater is the formula suggested by Greenblatt (2006, 2010) in 

his books called “A little book that beats the market” and “A little book that still beats the 

market”, where he discusses a “magic formula” based on a company’s ability to generate 

return on invested capital (ROIC) and its enterprise value to EBIT (earnings before interest 

and taxes) ratio. Both metrics are based on actual accounting data available in a company’s 

financial reports and the formula will therefore require no predictions made at the discretion 

of the investor, making it a viable option for unexperienced or rule-based investors. Why 

EBIT is used instead of earnings is because Greenblatt did not want to take different regional 

tax levels and capital structures between companies into account when evaluating their 

performance.  

Financial companies are excluded. 

 

Graham Screener 

In the book “The intelligent investor”, Benjamin Graham introduces a valuation model for 

picking equity stock well suited for the defensive investor. The model tries to screen stocks 

with a high-quality past and current performance, financial position, and a high quantity of 
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earnings per share. The screening of stocks will involve seven criteria of which companies 

shall meet as many as possible to be considered for purchase. These criteria are: 

1. Adequate size of the enterprise - Small companies should be excluded since they are 

more likely to intensely fluctuate and not suited for the defensive investor. 

2. Sufficient financial condition - Industrial companies shall have twice as large current 

assets as they have current liabilities. Long term debt shall not surpass current assets 

or be larger than twice as large as the book value of stock equity. 

3. Earnings stability - Profits shall have been made in all individual years the last 10 

years. 

4. Distribution history - Dividends shall have been paid out to investors every single year 

of the last 20 years. 

5. Profit growth - three-year profit averages should have increased by 33% over 10 

years. 

6. Moderate P/E ratio - The P/E ratio cannot exceed 15 for the company to be eligible. 

7. Moderate P/B (Price to Book) ratio -The current share price shall not exceed 150% of 

the book value of assets.  

P/E times P/B shall not exceed 22,5. 

Financial companies are excluded. 

 

Piotroski F-score 

The Piotroski F-score is an investment strategy seeking to evaluate two main aspects of a 

company; 1) which way the fundamentals of the company are trending, and 2) whether some 

binary indicators of general financial health are met. The F-score is based on nine variables 

that can be sorted into three categories of financial status, namely profitability, balance sheet 

status and operating efficiency. Furthermore, these nine variables will be assigned one point if 

deemed adequate, or zero points if deemed inadequate. In the end, the companies with high 

score (8-9) will be considered worth investing in, whereas the companies with low score will 

be shorted. (Piotroski, 2000, p. 7). 

The variables to be considered are all in terms of year-over-year change, and are as follows: 

Profitability 

1. Positive Return on Assets (RoA). 

2. Positive Cash flow from Operations / Assets (CFO). 

Both are signs of the internal ability to generate capital, within the company. 
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3. Positive change in RoA. 

4. Relation between RoA and CFO (“Accrual”). 

The positive change in RoA is meant as a measure of the company’s improved ability to 

generate future cash flows, while the relation between RoA and CFO is a measure of growth 

if CFO is greater than RoA. 

Balance Sheet Health 

1. Decrease in long term leverage. 

2. Increased Current Ratio (current assets divided by current liabilities). 

3. Equity issuance. No increase in share count.  

Since an increase in long term debt may be a sign of increased financial risk within a 

company, a decrease would indicate balance sheet stability, which in turn predicts value 

(Piotroski, 2000, p.7). The increase in Current Ratio speaks of the company's liquidity, the 

ability to currently maturing liabilities. Lastly, if a company increases share count, it is likely 

the last financing option since equity issuance implies high cost of capital and is not 

preferable to credit. Therefore, an increase in share count suggests a company in distress 

(Piotroski, 2000, p.8).  

 Operating Efficiency 

1. Increase in Gross Margin. 

2. Increase in Asset Turnover Ratio (ATR). 

Gross Margin is calculated by subtracting the cost of goods sold from the net sales revenue, 

and an increase would hence indicate more efficient core activities. This, in combination with 

the relation between total sales and assets (ATR) paints a wide enough picture of the 

operating efficiency for it to be useful. (Piotroski, 2000). 

Financial companies are excluded 

 

Funds, Returns and Fees 

Funds are financial instruments based on underlying assets. These assets, and their class, 

varies depending on the fund but are for the most part shares or bonds. An investor who owns 

a share in a fund will indirectly own parts of all of the underlying assets and will not be able 

to customize these to liking, but will have to trust the fund manager. These funds can be 

actively or passively managed by fund companies depending on the goal of the fund and the 

regulations under which the fund operates. A fund that is actively managed will probably 

make investments based on a certain philosophy and the underlying assets will be chosen 
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accordingly, while a passively managed fund, like an index fund, will passively follow a 

particular index. Fund investing differs from stock investing in that funds will generally give 

the investor a diversified portfolio automatically, while a stock investor will have to diversify 

the portfolio personally. This means that the effort required decreases with funds, making 

funds a suitable option for the passive investor. To suit both the defensive and more 

aggressive investor, there are funds with lower and higher risk and, as a result, different 

potential return. The risk associated with the fund is derived from the risk in the underlying 

assets. Dividends that derives from the funds’ underlying stocks, will be reinvested in the 

fund and not paid out to the investor. (Avanza) 

 

Carhart (1997) and Dahlquist, Engström and Söderlind (2000) each examined the fee to return 

relationship with regards to fund investing and both research groups found a negative 

relationship between the two, meaning; the higher the fee, the poorer the returns, and vice 

versa. This was true on American funds examined years 1962 to 1993 by Carhart, and 

Swedish equity funds examined years 1992 to 1997 by Dahlquist, Engström and Söderlind. 

Swedish fixed income funds, however, did not show this relationship and smaller equity funds 

generally performed better in risk-adjusted terms than larger ones. No positive correlation 

between fees and returns was found by Erik Wahlin (2012) either, but it appeared that cheaper 

funds (lower half) generally performed better than the average of the funds in his study. 

 

Jern (2005) found a positive relationship between three variables (fees, management 

experience and the last quarter’s returns) and returns within one sub-group; equity funds that 

invest in Swedish equities. There was, however, no general correlation between these 

variables and returns. The study was conducted between year 1999 through 2004 on Swedish 

pension funds. 

 

If a market is to be deemed efficient, higher fees should imply higher returns, Ippolito (1989) 

argued in his research on American funds from 1965 to 1984, where he, unlike other research 

mentioned, found that funds generally compensate the investor for the fees paid. Meaning, he 

found a positive relationship between fees and the returns from funds, and that actively 

managed funds indeed made excess return compared to the S&P 500. The study was 

conducted in a similar manner to Jensen (1976) who did not see any such results, but instead 

the opposite. Meaning, actively managed funds on average produced negative alpha values 

relative to the S&P 500. Based on both Jensen’s and Ippolito’s studies, research reinforcing 
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Jensen’s results was conducted, where Ippolito’s method of including funds that traded 

companies outside the index was questioned (Elton, Gruber, Das and Hlavka, 1993). 

Meaning, actively managed funds that traded only companies within the index, on average, 

produced negative alpha values also according to this study. Similar results are found in other 

research by Malkiel (1995), Gruber (1996) and McGuigan (2006), where index funds average 

better risk-adjusted returns than actively managed funds, also before fees and costs are taken 

into account. 

 

Dahlquist, Engström & Söderlind (2000) and Engström (2004) did, however, find that 

Swedish equity funds that were actively managed did produce similar results to the given 

index or slight alpha values during the researched period (1993-1997 and 1996-2000). Flam 

& Westman (2014) reported that even though alpha values were found also in their study 

between 1999 to 2009, when comparing Swedish funds to index funds, it was unclear whether 

these returns could be attributed to the stock picking ability of the fund managers.  

 

Methods and Definitions 

Financial models and complexity 

For our purposes, financial models will be classified as simple if they consist of one ratio and 

complex if they consist of more than one ratio. Additionally, the tangibility and 

approachability will be considered when determining the level of complexity. For example, if 

a model consists of one ratio, but is difficult to attain, it can still be considered complex. On 

the other hand, a highly accessible model with multiple ratios can be considered simple.  

 

Index and OMXSPI 

The index used, in this paper, as benchmark will be the Stockholm Stock Market index, or 

OMXSPI. This index is based on all stocks trading on the Stockholm Stock Market and is 

market weighted. Meaning, larger companies bear larger weight within the index, an vice 

versa. OMXSPI:s returns will be calculated for the specific time-period examined by 

subtracting first days’ index value from the last days’ index value, divided by the first days’ 

index value, describing the total change in the value of the index, expressed as a percentage. 
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Alpha 

Alpha will henceforth be calculated by subtracting the given index return on a year-over-year 

basis for a specific time-period from the year-over-year return from the examined strategy for 

the same period. If there are other values that erode returns for a specific strategy, they will be 

considered. 

 

Total return and Yearly return 

To calculate yearly returns for the sake of achieving comparable values, we will use the 

formula frequently used to calculate compounded interest;  

 

 

 

but instead of solving for “Total Return”, we solve for r to find the yearly return over “n” 

number of years. 

 

Data and Back-testing 

Data used in the empirical research for the Stockholm market is originally found on Börsdata 

(one of the most complete databases for stock information in Sweden) and is in part back-

tested by Henning Hammar (2017). The research is conducted on public shares on the 

Stockholm Stock Exchange and the research period is 2000-2016, based on annual reports 

from the same period. Bankrupt or delisted shares do not exist within the research, which 

means the data suffers from survivorship bias, and increases the yield to some extent. The 

portfolios are updated and reconstructed based on new information quarterly (end of 

February, May, August and November) and dividends are assumed to be paid out in April. 

Furthermore, only shares with a market capitalization of SEK 500 million are eligible, due to 

liquidity risks. This leaves 70 companies in 2001 and 215 companies by 2016. The portfolios 

constructed based on a single-ratio consists of the 20 cheapest stocks according to the ratio 

examined. This is re-evaluated quarterly based on the current information in the companies’ 

most recently published financial reports. The empirical research is based on an invested 
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capital of SEK 100 000. 

 

Back-testing for Magic Formula, Graham Screener and Piotroski F-score is also based on data 

from Börsdata and performed through their back-testing tool. The dataset is limited to stocks 

with a market capitalization of SEK 1,5 million (mid and large cap) to avoid liquidity risks. 

Furthermore, dividends are to be reinvested into the position taken according to each strategy. 

The back-testing itself is conducted between years 2002-2019 with the 20 most promising 

stocks with regards to the screening from the respective strategies. The portfolios are updated 

annually, in March, according to the strategy criteria due to newly available annual reports. 

The empirical research is based on an invested capital of SEK 100 000. 

 

In the analysis of returns on mutual funds, the data is obtained from the complete list of funds 

from SEB, and the list of stock funds from Nordea, hence not limited to the Swedish market. 

SEB and Nordea are two of the largest banks in Sweden and chosen to produce a fair 

representation of high yield fund strategies in general. The lists are sorted by highest return 

from the last ten-year period (2009-2019). The top five yielding funds from each bank 

compose the sample, to make the screening process comparable to those of P/E, P/B and 

Dividend Yield. As a result, the funds used are those with high performance, and thus a fair 

representation of the outcome from a fund investment strategy. In addition to returns, the 

management fees are incorporated in the analysis to produce a comparable alpha. Also note 

that, due to limitation in data availability, different time-periods are used for the funds and the 

previously presented ratios. Therefore, the metric used is alpha, adjusting for the difference in 

overall performance within the Stockholm Stock Market for each period. In this case alpha is 

calculated by subtracting annual return from the Stockholm Stock Market, as well as 

management fee, from the annual return generated by the fund. The average return presented 

in Table 3 is the arithmetic mean of the returns from each fund and consequently a 

representation of the fund investment strategy as a whole.  

 

To determine whether the excess return from respective strategy can be attributed to excess 

risk, and whether the portfolios are adequately diversified, the strategies were examined 

quantitatively from the perspective of volatility, and qualitatively from the perspective of 

sector diversification. The volatility metric in this test will be limited to stock prices, and over 

the course of the last 100 days, on stocks with a market capitalization of SEK 1,5 million, 

corresponding with previously mentioned tests for the comparable data. The data is presented 



26 
 

in its entirety, as well as combined into arithmetic mean (Average) and median. When 

examining the diversification of the portfolios, the stocks will be sorted into the respective 

sector, in which the associated company participates. If the data appears homogeneous, the 

assumption will be that the portfolio carries high risk. The correlation between the sectors is 

calculated by analyzing closing prices from each sector, during the most recent 4118 days, 

approximately 11,3 years (extracted through Börsdatas database).  

 

When analyzing the level of diversification attained from screening process alone, the sector 

weights in respective strategy were examined and used in conjunction with the correlation 

coefficient. The data is limited to the sectors presented in Tables 7 and 8, due to previously 

mentioned unavailability.  

 

Results 

P/B, P/E and Dividend Yield (Table 1) 

The returns from screening stocks according to P/B presented an annual return, within the 

given time-period, of 16,7%. The annual return given by the Stockholm Stock Market was 

4,1%, thus generating a yearly alpha of 12,6%. Similarly, stocks screened according to P/E 

generated an annual return of 17,0% and an alpha of 12,9%. Lastly, screening according to 

Dividend Yield produced an annual return of 16,2% and an alpha of 12,1%. During this 

particular time-period, given the limitations in the data, P/E can be regarded as the most 

efficient predictor for alpha generation.  

 

 

Magic Formula, Graham Screener and Piotroski F-score (Table 2) 

The returns from screening stocks according to the multi-ratio strategies were presented as 

follows. The Magic Formula gave an annual return of 19,2% over the years in the dataset. The 

Stockholm Stock Market gave 5,7%, producing a yearly alpha of 13,5% given by Magic 

Formula. The Graham Screener (the more defensive among the strategies) generated an 

Table 1. Results Single-ratio strategies. 
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annual return of 14,5% and an alpha of 8,8%. Lastly, the Piotroski F-score generated 19,4%, 

with an alpha of 13,7%. According to this analysis, the Piotroski F-score is to be regarded as 

the most efficient strategy for alpha generation, in this sample. 

 

 

Mutual Funds (Table 3) 

During the time-period, the Stockholm Stock Market produced an annual return of 11,9%. 

The data sample from the fund investment strategy showed that the highest yielding funds 

available were the “SEB Sverige Småbolag Chans/Risk” and the “T-Rowe Price US Large-

Cap Growth Fund”, both with annual returns of 18,6% and management fees of 1,5%. Ergo, 

the two funds generated alphas of 5,2%. The lowest yielding fund in the sample was “Nordea 

North America”, which produced an annual return of 14,2% and had a 1,0% management fee, 

thus an alpha of 1,3%. The average return from the sample was 17,0% and the average 

management fee was 1,4%, thus an average alpha of 3,7%. 

 

 

 

For clarity, the returns from the multi-ratio strategies were tested within the same time-period 

as the funds (2009-2019). According to this analysis, all three strategies performed worse than 

under the previous conditions, as shown in Table 4. Though with a slightly different outcome. 

The Magic Formula showed the highest alpha generation at 12,4%, instead of Piotroski F-

Table 2. Results Multi-ratio strategies. 

Table 3. Results Top-yielding funds from SEB and Nordea. 
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score, which this time generated 12,3%. According to this, the multi-ratio strategies can be 

interpreted as better predictors for alpha generation than the funds.  

 

 

 

The volatility of the portfolios produced from each single and multi-ratio strategy presented 

the results in Table 5. Among the stocks in the data set (screened by the strategies), the spread 

ranged from 5,3% in the least volatile stock, to 217,3% in the most volatile stock, showing a 

wide variety. The results show that the highest average volatility, in a portfolio of 20 stocks, 

was derived from The Magic Formula, at 61,9%. The lowest average volatility was derived 

from Dividend Yield, at 36,2%. This means that the range separating the highest from the 

lowest was 25,7 percentage points. Comparatively, the highest median volatility was derived 

from Magic Formula at 45,6%, and the lowest median volatility from P/B at 30,9%. In turn, 

the spread between the highest and the lowest median was 14,7 percentage points. The 

comparison between the average spread and the median spread shows that outliers have great 

effect on the volatility metric, for which adjustments could be made, but chosen to remain in 

original state for the integrity of the testing. However, the average volatility across the 

strategies would be closer to one another with the tails of the distributions deducted. 

 

 

Table 4. Comparable results for Multi-ratio strategies.  

Table 5. Volatility results for Large and Mid cap, and the strategies. 
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To determine current diversification among the strategies, the dataset was sorted according to 

sector, see Table 6. The sectors found were Technology, Materials, Industrial, Health, 

Financials/Real Estate, Energy, Food/Beverage, and Consumer durables. Most present among 

P/B and P/E were the Financial/Real Estate sector, while the other strategies produced a wide 

variety of sectors. The sectors missing from the dataset, due to the screening process, were 

Utilities, Oil/Gas, Services, and Telecom. This means that seven sectors of eleven occurred in 

the portfolios. Energy and Food/Beverage were excluded from correlation calculation, due to 

an absence of index data in these sectors. 

 

 

The correlation between the occurring sectors, as presented in Table 7, are ranging between 

86,6% to 97,2% among all sectors available with the exception of the Technology sector, 

which correlated the most with Materials (43,5%) and the least with Consumer durables 

(22,7%). The same tendency appears when comparing sectors to all stocks. 

 

 

The sector weights in each portfolio, as presented in Table 8, show that P/E and P/B 

portfolios are highly homogeneous, with 80% and 65%, respectively, invested in 

Financials/Real Estate, while the remaining portfolios are more evenly distributed among the 

rest of the sectors. The multi-ratio strategies, however, are more heavily weighted towards 

Industrials and Consumer durables.  

Table 6. Portfolios categorized according to sector. 

Table 7. Correlations between sector indices. 
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Analysis 

The results from the back-testing, made by Hammar (2017) and Börsdata (2019), show that 

excess return from rule-based investing were indeed attainable during respective periods, and 

greatly outperformed mutual funds. Fama and French (1992) attributes excess returns to the 

excess risk associated with respective strategy, which seems to correspond with our empirical 

results, as well as our intuitive assessment of strategies involving few ratios. We found that 

the most volatile strategy (Magic Formula) generated the greatest alpha value, which could be 

a result of high volatility on a bullish market. However, the worst performing strategy 

(Graham Screener) had similar volatility to the single-ratio strategies but performed 

considerably worse over the years examined, which denies Fama and French’s theory, given 

that our values of volatility are, on average, appropriate over time. 

 

Furthermore, Fama (1970) argued that on a market associated with strong or semi-strong 

efficiency, excess returns are either not possible to attain consistently or a result of fortunate 

circumstances that are unlikely to repeat over a longer time horizon without inside 

information. The conclusion must therefore be that the Swedish stock market was not an 

efficient one during any of the examined periods, for excess returns were obviously 

attainable. What is remarkable is that even the most unsophisticated strategies, available to 

anyone then and now, were still outperforming the market and even professional fund 

managers in terms of alpha generation. An assumption that could be made from this 

information is that human biases and emotional instability erode returns more intensely than 

decreased investment model complexity, given that fund managers, on average, use more 

complex investment systems and decision making tools than single-ratio models in a purely 

systematic manner. However, we believe that funds may struggle with alpha generation 

because of the difficulty in employing large amounts of capital because of the restraint in 

liquidity on certain stocks, while private investors that employ relatively small amounts of 

capital will unlikely encounter this problem. Our empirical data are based on an invested 

Table 8. Sector weights for respective portfolio. 
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capital of SEK 100 000, which is a considerably smaller amount than the employed capital of 

the average fund. 

 

Another aspect to investing is modern portfolio theory, which expresses that investors seek 

lower risk investments for a given level of expected return. This means that the single-ratio 

strategies, which generated comparable alpha values to the multi-ratio strategies but were 

accompanied by a lower level of volatility, are the preferred choice to the risk averse investor 

according to MPT. Furthermore, the argument could be made that rule-based portfolios are 

less diverse than deliberately composed portfolios following the MPT structure. This does 

indeed carry a higher level of risk, but according to the empirical data most of the stocks are 

highly correlated with the stock market as a whole, which means that the level of risk is no 

higher than index, assuming the sector classification method used throughout is consistent 

over time. Since the single-ratio portfolios show little to no regard to the efficiency frontier, 

they are assumed by Markowitz (1952) to be suboptimal. However, they still outperformed 

the multi-ratio strategies (which show better diversification) during these periods. They may 

be able to perform even better when adjusted according to the optimal weights structure of 

MPT, but given the effort needed to compose such portfolios for the private investor, and the 

uncertainty in higher alpha generation, we consider this complex process to be unfavorable. 

We believe that this is due to the fact that the more the investor intervenes with the process, 

the higher the probability that the investor performs intellectual and emotional 

inconsistencies, which erode returns over time. Jensen (1976) and Elton, Gruber, Das and 

Hlavka (1993) drew the similar conclusion, that interference in stock picking negatively 

affected returns. Flam and Westman (2014) also declared that alpha generation is difficult to 

attribute fund managers’ stock picking abilities. Analogously interpreted, this would mean 

that if fund managers struggle, so will the private investor. Therefore, the process should be 

trusted.  

 

With further regards to the Efficient Market Hypothesis, our data originates from Börsdata, a 

rather new database for stock specific information, which means an increased level of 

efficiency even for the private investor. Since Börsdata (and similar tools) was unintroduced 

at the beginning of the examined periods, the market should have been less efficient due to 

information deficiencies and screening difficulties. We believe that this could be one of the 

reasons single-ratio strategies performed well over this period, and we are therefore uncertain 

to whether this trend will continue, as stock picking tools continues to grow in popularity and 
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use. Moreover, rule-based investing has become subject to the algorithmic trading revolution. 

This means that these strategies might be overused, and thus less efficient alpha generators 

than before. 

 

On the subject of complexity, the hypothesis stated that complexity implies value. The 

empirical data, however, shows no such relationship of significant magnitude. Whether this 

was an issue of portfolio reconstruction frequency (quarterly contra annually) or 

ineffectiveness of additional complexity (ratios, methodology, and line of reasoning) is 

beyond the scope of this paper. 
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