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This thesis investigates the performance of value and momentum strategies in the 

Swedish stock market during the 2000-2015 sample period. In addition the 

performance of some value and value-momentum combination is examined. The data 

consists of all the publicly traded companies in the Swedish stock market between 

2000-2015. P/E, P/B, P/S, EV/EBITDA, EV/S ratios and 3, 6 and 12 months value 

criteria are used in the portfolio formation. In addition to single selection criteria, 

combination of P/E and P/B (aka. Graham number), the average ranking of the five 

value criteria and EV/EBIT – 3 month momentum combination is used as a portfolio-

formation criterion. The stocks are divided into quintile portfolios based on each 

selection criterion. The portfolios are reformed once a year using the April’s price 

information and previous year’s financial information. The performance of the portfolios 

is examined based on average annual return, the Sharpe ratio and the Jensen alpha. 

The results show that the value-momentum combination is the best-performing portfolio 

both during the whole sample period and during the sub-period that started after the 

2007-financial crisis. 
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Tutkielman tavoitteena on selvittää arvo- ja momentum strategioiden menestymistä 

Ruotsin osakemarkkinoilla 2000-2015. Yksittäisten arvo- ja momentum strategioiden 

lisäksi tutkitaan muutaman arvo- ja yhden arvo-momentum-yhdistelmä strategian 

menestymistä. Tutkimuksen aineisto koostuu kaikista Tukholman pörssin päälistan 

osakkeista. Kvinttiiliportfoliot muodostetaan käyttäen jakoperusteen P/E-, P/B-, P/S-, 

EV/EBITDA-, EV/S-lukuja sekä 3:n, 6:n ja 12:n kuukauden hintamomentumia. Näiden 

lisäksi jakoperusteena käytetään P/E:n ja P/B:n yhdistelmää (nk. Graham-luku), viiteen 

arvostuskertoimeen perustuvaa ranking-keskiarvoa sekä EV/EBIT:n ja 3kk 

momentumin yhdistelmää. Osakkeet jaetaan kerran vuodessa kvinttiiliportfolioihin 

huhtikuun hintojen ja vuoden vaihteen tilinpäätösinformaation perusteella. Portfolioiden 

menestymistä mitataan keskimääräisellä vuosituotolla, Sharpen luvulla ja Jensenin 

alfalla. Tutkimuksen parhaiten menestynyt portfolio on arvo-momentum-yhdistelmä 

portfolio, joka on suoriutunut parhaiten sekä koko tutkimusperiodilla että vuonna 2007 

alkaneen finanssikriisin jälkeisellä ajanjaksolla. 
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1 Introduction 

 

Passive investing is now everywhere – even Finnish tabloids are praising the com-

pounded interest as the eighth wonder of the world (Taloussanomat, 2014) . Whereas 

the passive index investing is marketed as a miracle for the Average Joes, wealth man-

agement companies, like Nordnet to name a one, are drumming the beat of passive 

value investing for more experienced investors (Nordnetblogi, 2015). Value investing is 

not a new concept. As a matter of fact first mentions about value premium dates back 

to 1934 when Benjamin Graham and David Dodd introduced the value anomaly in their 

book Security Analysis. Since then the topic has been widely studied. A large number 

of the academic researchers of value investing are listed in Ivey Business School’s Ben 

Graham Center’s value investing website (2006). The center respects the ancestor of 

value investing by naming itself after Benjamin Graham who wrote the book Intelligent 

Investor a decade after the Security Analysis. Warren Buffet states that the Intelligent 

Investor is “by far the best book on investing ever written” (Graham, 1949, p. ix). 

 

Momentum investing on the other hand is based on the idea that the best performed 

stocks of the recent past continue to perform well in the near future, too. Long-short 

momentum strategy – buying winners and selling losers – was introduced by 

Jegadeesh and Titman (1993) even though the strategy’s earliest version could be 

traced all the way back to the 1970s’. According to momentum strategy one should buy 

securities that have generated high returns over the past three to twelve months or 

even a longer period of time, and sell those with low returns in the same time period. 

According to Jegadeesh and Titman (1993), the strategy has been founded to generate 

an average monthly return of one percent for the following three to twelve month period. 

More recently the topic has been studied for example by Antonacci (2012) to name just 

one. He found strong evidence of significant performance improvements in equities, 

credit risks, real estate and economic stress as well as in equally-weighted portfolio of 
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all modules. He has also written an award winning book about momentum investing 

and articles about topics related to the subject (Antonacci, 2015). More about the re-

sults of the academic researches of both value and momentum investing are discussed 

in the second section of this thesis. 

 

1.1 Scope, Objectives and Motivation for the study 

 

The main objective of this thesis is to analyze the value and momentum quantile port-

folios performance in Stockholm’s Stock Exchange over the 2000-2015 period. Value 

strategies are widely studied although not very often from Swedish point of view, de-

spite that the Swedish Stock market is the biggest among the Nordic countries (The 

World Bank, 2015).  

 

I personally got introduced the subject more closely for the first time during the spring 

2015 by reading Benjamin Graham’s Intelligent Investor. The subject fascinated me 

immediately. The Finnish market would have given the most concrete effect on me as 

I know most of the companies but the market is widely studied and the market capital-

ization is significantly lower in Finland than in Sweden. 

 

1.2 Research questions and the structure of the study 

 

The goal of this study is to find out the value and momentum strategies performance in 

Swedish markets during the 2000-2015 period. The research questions of the study 

are the following: 

1. Do the value and momentum quantile portfolios perform better than the market 

and which strategy produces the highest return? 
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2. Are the Sharpe ratio differences between the value/momentum portfolios and 

market statistically significant – especially for the portfolios having higher returns? 

3. Are the Jensen’s alphas of the value/momentum portfolios statistically signifi-

cant? 

4. Is there difference among the value/momentum portfolios performance after the 

2007 financial crisis than before that? 

 

The thesis is dealt in six chapters. The introduction is followed by theoretical back-

ground, in which the portfolio criteria ratios are explained and highlights of previous 

studies are explored. In the fourth chapter the data and research methods used in this 

study are enlightened which is followed by the results. The last chapter before conclu-

sion summarizes the results and gives a closer look at the after 2007 performance. In 

the conclusion the major findings are highlighted and the suggestions for further studies 

are given. 
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2 Theoretical background 

 

The used portfolio formation criteria are introduced in this section. First a short literature 

review is presented, in which value and momentum strategies are dealt with as one. 

However, after this the criteria are explained individually focusing on one specific crite-

rion and previous studies dealing with it.  

 

2.1 Literature review 

 

As stated in the introduction, value investing is a very widely studied subject. Still there 

are not that many studies dealing with the Swedish market although it is the largest 

stock exchange among the Nordic countries and in the top 7 in Europe based on market 

capitalization (The World Bank, 2015). Novak’s and Petr’s study (2010) touched on 

value investing in Sweden. However, they did not find any evidence of the superior 

performance of value or momentum based portfolios compared to market returns. 

 

In other studies the Swedish market has been a part of European-wide studies. Fama 

and French (1998) found that book-to-market based value portfolios had average an-

nual return of 20.6 percent – being the best performing PB-based portfolio during the 

observed time period of 1975-1995. Other European wide studies have been performed 

by Bird and Casavecchia (2007a and b). Value anomalies in European countries ex-

cluding the Swedish market have been examined by Bird and Whitaker (2003). Swe-

den’s neighbor country’s Finland’s market, however, has been studied more widely by 

Leivo and Pätäri (2011), Leivo (2012) and Pätäri and Leivo (2010). Pätäri et al.  (2015) 

has also studied lately the subject from US point of view. In addition to Pätäri et al. 

(2015), there are a very large number of studies performed with the US data. Value 

stock performance in Asia has in turn been studied by Chan, Hamao and Lakonishok 
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(1993) fo example. All of these studies have found that least some value investing 

strategies outperform the markets. Pätäri and Leivo (2015) summarized widely value 

premium studies in their literature review. 

 

Momentum strategies have also been studied widely since their introduction in 1993 by 

Jegadeesh and Titman. Some studies combine value and momentum strategies (where 

some studies treat them as separate strategies). For example, Bird and Casavecchia 

(2007a) found that the problems associated with identifying value stocks and growth 

stocks can be overcome by the application of a sentiment or momentum indicator and 

a financial health indicator using the European wide data from 1989 to 2004. Galariotis 

(2014) summarizes momentum studies in his literature review widely discussing over 

the relationship between contrarian and momentum trading. A more specific review of 

both value and momentum strategies studies are introduced later in this chapter. 

 

2.2 PE-ratio 

 

Price per Earnings (PE) describes the stock prices per earnings per share. PE-ratio is 

the most frequently used ratio to describe the relative valuation of a stock. Earnings-

multiplier is taken either from the previous year’s financial statement, from the forecasts 

for the current year or as a combination of last two quarters’ and two upcoming quarters’ 

forecasted earnings. PE-ratio describes companies’ growth opportunities and investors 

future expectations. PE-ratio tells how many years it takes for the company to earn 

back with its current earnings level its current market price (Laitinen & Luotonen, 1996).  

One indication of a low PE-ratio is that the market expects a low growth rate from the 

company whereas a high PE-ratio expresses that the company is expected to grow, 

which is included in the price. However, if the company fails to fulfill these expectations, 

consequences might be plummeting in valuation. Thus high PE-ratio might indicate 

overvalued stock price. 
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Equation 1 

𝑃

𝐸𝑃𝑆
=

1

𝑟
(1 +

𝑃𝑉𝐺𝑂

𝐸𝑃𝑆
𝑟

) 

where 

EPS = Earnings per share 

r = expected rate of return 

PVGO= Present value of growth opportunities 

 

According to Bodie et al. (2014, p. 609) the stock price can be divided into no-growth 

value and the present value of the exsiting growth opportunities. When PVGO=0, Equa-

tion 1 shows that P0 equals EPS/r. The stock is valued like a non-growing perpetuity of 

EPS, and the P/E ratio is just 1/r. However, if PVGO becomes an increasingly dominant 

contributor to price, the P/E ratio can rise dramatically. 

 

Another popular approach for earnings yield is the constant growth dividend growth 

model (DGM) published by Gordon and Shapiro (1956) and later by Gordon (1959). 

Equation 2 presents the relationship between dividends and share price. 

 

Equation 2 

𝑃

𝐸
=  

𝐷𝐼𝑉1

𝐸𝑃𝑆1
×

1

𝑟 − 𝑔
 

where, 

DIV1= expected dividend for the next year 

r = rate of return 

g = stable growth rate of dividends 
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A high PE-ratio can be explained based on the equation 2 by the following factors: 

1. High expected dividend growth rate g 

2. low rate of return r 

3. High dividend for the next year DIV1 

4. EPS to be temporarly low 

5. The result of the company is expected to grow normally and they’re expected to 

keep the plowback ratio low (Bodie, et al., 2014, pp. 610-611) 

 

Basu (1977) studied US stocks’ performance during the 1956-1971 period by dividing 

on average 500 stock companies into quantiles based on the April first’s price and the 

previous years’ fiscal information. This was repeated every year on the first of April (or 

the next trading day). The study showed that the lowest PE-ratio quantile performed 

the best, whereas the highest PE-ratio quantile performed the worst. Reinganum (1981) 

continued Basu’s study all the way to 1977 ending up with similar results – low PE 

quantiles generated a higher return than the high PE quantiles.  

 

Jaffe et al. (1989) re-examined PE anomaly by also taking into account the negative 

PE-ratios and the firm sizes. The sample period was longer than in Bazu’s or 

Reinganum’s studies – being 1951-1986. The companies were divided into six portfo-

lios placing the all the negative ratios into a separate portfolio. The other five portfolios 

were formed by sorting the companies by their PE and placing the lowest PE stocks, 

to first portfolio et cetera. After this the portfolios were further organized into quantiles 

based on their market value. Thus, the effect of the market capitalization was excluded 

which had been criticized in earlier studies. The portfolios were also formed vice versa 

by first taking into account the market capitalization and then the PE ratio. Jaffe et al. 
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(1989) found significant size effect and value premium throughout the full sample pe-

riod. Not depending on the portfolio formation order, the lowest PE portfolio generated 

the highest returns. 

 

According to Banz and Breen (1986), as well as to Kothari et al. (1995), the whole PE 

anomaly might be caused by the look-ahead or survivor bias. The look-ahead bias is 

due to a dating problem (Banz & Breen, 1986). The reported data for a particular point 

in time, usually the end of the fiscal year, is not usually available to investors immedi-

ately but after a time lag. Thus, the valuation is usually based more or less on investors’ 

expectations and this generates the look-ahead bias. To dispose of the look-ahead bias 

Banz and Breen suggested that the studies should be made by forming the portfolios 

using only the companies having their fiscal year ending on December 31st and using 

the April 1st valuation so that the financial statement information has surely affected the 

price and the key figures used in the portfolio formation. This finding has effected the 

later studies like the one from Lakonishok et al. (1994). They studied New York Stock 

Exchanges and the American Stock Exchange stocks during the 1963 – 1990 period 

taking into account the findings of Banz and Breen (1986). They divided the data into 

decile portfolios based on the PE ratios and market values and reformed the portfolios 

after each one and five year periods. Used fiscal information was from the end of the 

previous December and the valuation information from April. Lakonishok et al. (1994) 

discovered the return differences of 7,6 percent in favor of low PE portfolios.  

 

Fama and French (1998) studied PE portfolios globally by using Morgan Stanley Fiscal 

information database on the time period of 1974 – 1994. The study was completed with 

the data from 13 major stock exchanges around the world and was modified to exclude 

the look-ahead and survivor biases discussed earlier. Results stated that the low PE 

portfolios had higher returns also outside the U.S. with the exception of Italy. Low PE 
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portfolios generated, on average, 7,68 % higher return rate than the high PE portfolios. 

The size of the sample was bigger in the earlier studies. 

 

2.3 PB-ratio 

 

Price-to-book ratio (PB), also known as Market-to-book, measures the relationship be-

tween a company’s market value and book value. The lower the PB-ratio, the cheaper 

company is compared to its book value.  

 

The differences between companies’ policy of balance sheet valuation can be problem-

atic when using PB-ratio for investing purposes. Companies can at least in some extent 

decide how they execute depreciations, et cetera. Also revaluation and changes in in-

ventory affect companies’ book value. In addition especially companies in financial dif-

ficulties might valuate their assets over the fair value (Bodie, et al., 2014, pp. 658-664). 

Although, IFRS insists listed companies to re-valuate their assets nowadays on a yearly 

basis. 

 

Some analysts consider the stock of a firm with a low market-to-book value to be a 

“safer” investment, seeing the book value as a “floor” for supporting the market price. 

These analysts presumably view book value as the level below which market price 

should not fall because the firm always has the option to liquidate or sell its assets for 

their book values. However this theory is questionable. For example Bank of America 

(BoA) and Citigroup were both sold for less than 50 percent of book value in the middle 

of 2012. Thus, some companies do sell below book value. (Bodie, et al., 2014, p. 652) 
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Equation 3 (Bodie, et al., 2014, p. 653) 

𝑅𝑂𝐸 =
𝐸𝑃𝑆

𝐵𝑉
=

𝑃

𝐵𝑉
÷

𝑃

𝐸𝑃𝑆
 

 

A high PB-ratio indicates that investors have high expectations for the company’s future 

performance and for the high level of return on equity (Fundamental Finance, 2015). 

Thus the present value of growth opportunities – mentioned in the sub-section 2.2 – is 

high. Equation 3 describes the relationship between PB-, PE-ratios and ROE. Equation 

3 can be subtracted as follows: 

 

Equation 4 (Bodie, et al., 2014, pp. 653-654) 

𝐸

𝑃
=

𝑅𝑂𝐸

𝑃/𝐵
 

 

Equation 4 is also known as earnings yield which implies the investor’s profit. From 

equation 4 we can see that a company with a high ROE can have low earnings yield 

(EP) as long as the PB ratio is low. Therefore, a high ROE alone does not make any 

company a good investment since the ROE level is most of the time valued in the com-

pany’s stock price. ROE should consequently always be compared to a company’s PB-

ratio (Kallunki, et al., 2007, pp. 170-171).  

 

Fama and French (1992, 1993 and 1995) have earned respect with their value investing 

studies, in which they have also examined PB based investing. They studied stocks 

listed in NYSE, AMEX and NASDAQ first during the 1963-1990 period (Fama & French, 

1992), adding one at the end (1993) and another year in 1995 covering the 1936-1992 

period. These studies revealed a significant relationship between a low PB-ratio and 

high returns. Similar results were also found by Davis (1994) and Chan et al. (1991) 

with Japanese data. 
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Fama’s and French’s international study (1998) also took a look at PB portfolios per-

formance from an international point of view. They found that the relationship between 

low PB portfolios and high returns was not only U.S. a phenomenon but existed in every 

country included in the study, except Italy. Similar findings were found for the PE ratios. 

On average the low PB ratio portfolio earned 14,8 percent over the risk-free return, 

whereas the high PB portfolio earned only 7,1 percent over the risk-free return. Espe-

cially the authors found that the low-cap companies with the low ratios performed well. 

 

Trecartin (2001) stated that PB ratio is not the best indicator when it comes to short 

investment periods. The results of the study of NYSE, AMEX and NASDAQ stocks 

during 1936-1997 revealed that the book-to-market ratio is positively and significantly 

related to return in only 43 percent of the monthly regressions (Ibid, 2001). The author 

found a significant relationship only between a 10 year investment period and PB-ratio 

based portfolios. Shorter investment periods did not perform well or their performance 

was not statistically significant.  

 

2.4  Combination portfolio – Graham number 

 

The key figure named after Benjamin Graham is a combination of PE- and PB-ratios. 

It expresses the maximum price that a defensive investor should pay for the given 

stock. In Intelligent Investor (1949, p. 349) Graham writes: “Current price should not be 

more than 1½ times the book value last reported. However a multiplier of earnings 

below 15 could justify a correspondingly higher multiplier of assets. As a rule of thumb 

we suggest that the product of the multiplier times the ratio of price to book value should 

not exceed 22.5. (This figure corresponds to 15 times earnings and 1½ times book 

value. It would admit an issue selling at only 9 times earnings and 2.5 times asset value, 

etc.)”. Equation 5 visualizes this statement. 
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Equation 5 (Investopedia.com, 2015) 

𝐺𝑟𝑎ℎ𝑎𝑚 𝑛𝑢𝑚𝑏𝑒𝑟 =  √22,5 ∗ (𝐸𝑃𝑆) ∗ (𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 𝑝𝑒𝑟 𝑠ℎ𝑎𝑟𝑒) 

 

In other words, stock priced under its Graham number can be considered to have a 

good value. In this study inverses of PE- and PB- ratios are used so that the Graham 

(G) portfolios are compounded sorting the highest inverse products into first portfolio et 

cetera. 

 

2.5 PS ratio 

 

The PS-ratio is calculated by dividing the Stock price with the Sales per Share (equation 

6). PS-ratio’s benefit compared to many other value investing ratios is that it can be 

used even in the case of unprofitable companies. In addition, PS ratio is not as vulner-

able to accounting actions as the PB ratio is. However, when using the PS ratio one 

should take the industries’ differences into account. For example, commercial markets’ 

sales are much higher than the ones in industries with low turnover and higher profita-

bility. 

 

Equation 6 

𝑃

𝑆𝑃𝑆
=

𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒

𝑆𝑎𝑙𝑒𝑠 𝑝𝑒𝑟 𝑆ℎ𝑎𝑟𝑒
 

 

Fisher (1984, pp. 38-59) discussed PS ratio as a deceive figure when choosing stocks 

for a portfolio. He stated that a low PS ratio indicates the stock to be unwanted among 

investors. A situation like this could offer a good bargain to investors if the company in 
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question can improve its profitability and keep up the high sales level. Thus, the com-

pany’s stock would become wanted among the investors which in turn would reflect to 

the stock price.  

 

Equation 7 (Suzuki, 1998) 

𝑆𝑎𝑙𝑒𝑠

𝑃𝑟𝑖𝑐𝑒
=

𝑆𝑎𝑙𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
×

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠

𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒
 

 

To analyze low PS ratio industries Suzuki (1998) broke the SP ratio into two factors 

(see equation 7). Suzuki studied EP- and SP-ratio based portfolios in Tokyo Stock Ex-

change during 1982-1996 period. He found that the industries with a high sales/price-

ratio (i.e. low PS-ratio) could be further classed into three groups: 1) those with high 

asset turnover; 2) those with high leverage; and 3) those in which both aforementioned 

are high. The last group included wholesale, petroleum and fisheries. Another finding 

was that the PS ratio seemed to perform well during phases of economic recovery 

(Ibid). 

 

Mukherji et al. (1997) found evidence that PS and PB ratios were highly suitable indi-

cators of relative valuation for Korean stocks during the 1982-1993 period. Similar re-

sults were found with U.S. data (Barbee Jr., et al., 2008). The authors studied the 1981-

2000 period and found that the PS portfolios had the most consistently significant neg-

ative relation which explains 27 percent of the variation in returns, compared to 5 per-

cent or 6 percent for the other multiples. However, an earlier study by Senchack and 

Martin (1987) revealed that low PE portfolio dominated low PS portfolio in terms of 

returns during the 1976-84 sample period. 
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2.6 EV/S- and EV/EBIT-ratios 

 

Enterprise value (EV), also known as firm value, reflects the market value of an entire 

business. It represents the sum of investor claims on the firm’s cash flows from all 

stocks, common shareholders and minority shareholders. It is calculated as the market 

value of the firm’s common equity plus long-term debt, preferred stock, and minority 

interest and subtracting cash and cash equivalents. The minority interest and preferred 

equity are often effectively zero, although this does not need to be the case 

(Investopedia.com, 2015), (see the equation 8). Thus measured, the EV represents 

what an acquirer would have to pay for the target’s common and preferred equity as 

well as the cost of assuming the responsibility to repay the target’s debt while retaining 

its cash (DePamphilis, 2014, p. 232).  

 

Equation 8 (Investopedia.com, 2015) 

𝐸𝑉 =  𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛 𝑠𝑡𝑜𝑐𝑘 +  𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑝𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑 𝑒𝑞𝑢𝑖𝑡𝑦 

+  𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑑𝑒𝑏𝑡 +  𝑚𝑖𝑛𝑜𝑟𝑖𝑡𝑦 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 −  𝑐𝑎𝑠ℎ 𝑎𝑛𝑑 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 

 

The two enterprise value ratios were chosen from the far ends of the financial state-

ment, where sales are at the very beginning and Earnings Before Interest and Taxes 

(EBIT) as the other end describing still only the company’s core business. EV/EBIT is 

also chosen because it belongs to the most commonly used enterprise value-based 

multiplies in valuation textbooks. The other popular one is EV/EBITDA. However, these 

two ratios relative efficacy in separating value stocks from glamour or growth stocks 

has been discussed in only a handful of studies (Pätäri & Leivo, 2015). 

 

According to Penman (2013) depreciation is a real economic cost, meaning that without 

these costs a company cannot continue its business. Therefore, EBIT is argued to be 
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better than EBITDA as it includes depreciations and amortizations, which reflect a firm’s 

capital expenditure of previous years. Chan and Lui (2011) praised the EV/EBIT-ratio 

in their article. They argued that EBIT figures can outperform EBITDA figures when it 

comes to investor guidance on profit growth and future sustainability. These statements 

enforce the EBIT/EV-ratio to be the one used in this study. 

 

Pätäri et al. (2016) found the EBIT/EV value portfolio to perform best in their study 

where they observed on average of 97 Finnish, non-financial stocks during the 1996-

2013 period. Earlier Leivo and Pätäri (2011) studied similar data during the 1993-2008 

period and found EBITDA/EV generating the second highest value premium after D/P. 

In 2009, Leivo et al. had documented the highest risk-adjusted return among the value 

portfolios formed on individual valuation ratios for the EBITDA/EV value portfolio. The 

sample consisted again of the Finnish non-financial stocks and the sample period was 

1991-2006. 

 

Loughran and Wellman (2011) documented that EV/EBITDA is a strong determinant of 

stock returns over the sample period 1963-2009. EV/EBITDA generated an annual re-

turn premium of 5,28 percent with the data covering NYSE, AMEX and NASDAQ firms. 

Similar results were found by Gray and Vogel (2012), who analyzed the period of 1971 

through 2010 for NYSE, AMEX and NASDAQ data. They found that EBITDA/EV was 

the best valuation metrics for the basis of investment strategy, relative to other (B/P, 

E/P, FCF/EV and GP/EV) valuation metrics. 

 

Pätäri et al. (2015) studied U.S. stocks over the 42-year period from 1971 to 2013 in-

cluding also the S/EV-ratio. Generally they found evidence of strong efficacy for the 

enterprise value-based valuation ratios. However, their relative discriminatory power 

varies plenty across the samples. They also found that S/EV is the best single selection 

criteria when it comes to 40 % of the largest-cap samples. Moreover, the study also 
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included combination portfolios based on value criteria and momentum criteria and for 

the largest-cap sample, one criterion in every top combination was always S/EV (Ibid). 

This indicates that the S/EV-ratio would work especially well when dealing with large-

cap companies. 

 

2.7 Momentum anomaly 

 

As discussed in the introduction earlier, momentum strategy was introduced by 

Jegadeesh and Titman (1993). Since then there have been discussion about what re-

ally causes the phenomenon. One theory states that momentum investors bear signif-

icant risk for assuming the strategy and thus higher returns are compensations for the 

risk (Li, et al., 2008). Other theory states that momentum strategy’s gains stem from 

investors’ exploitation of behavioral shortcomings of other investors i.e. investor herd-

ing, both positive and negative overreactions and confirmation bias.  

 

Barberis et al. (1998) stated that the irrationality, explaining how the momentum strat-

egy works, stems from under- or overreaction to new information and thus, the infor-

mation granted fails to adjust the price to the right level. On the other hand, Crombez 

(2001) showed that momentum factor can be found among the perfectly rational inves-

tors. In addition, Hillert et al. (2014) found that companies covered by the media exhib-

ited significantly stronger momentum. Thus, at least some of the momentum can been 

seen to stem from under- and overreaction of the available information.   

 

According to Jegadeesh and Titman (2001), momentum strategies perform best in the 

short term. The authors found that the performance of a momentum portfolio in the 13 

to 60 months following the portfolio formation is negative, whereas the corresponding 

performance for one to twelve months months was significantly positive for NYSE, 
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AMEX and NASDAQ data from 1956 to 1998. Similar result were found by Cooper et 

al. (2004) for NYSE and AMEX data from 1926 to 1995 and by Novy-Marx (2012) for 

U.S. data covering the 1926-2010 period. In 2015 Barroso and Santa-Clara found that 

the risk of momentum is highly predictable and thus controllable. The authors found 

that the risk-managed momentum profits were nearly 40 % higher than the conventional 

momentum. The sample included all stocks in the NYSE, Amex, and Nasdaq during 

the 1926-2011 period.  

 

Rouwenhorst (1998) studied momentum strategy in European markets covering 2 190 

companies from twelve different countries, including 134 from Sweden, between 1978 

and 1995. He found that the portfolio of past winners outperformed a portfolio of past 

losers by about one percent per month – meaning that the good performance in the 

near past continued. He also found that the momentum factor held for both large and 

small companies, although it was stronger for small companies than the large compa-

nies. Griffin et al. (2003) discovered profitability of momentum strategies observing 40 

countries’ companies during 1926-2000. They found that momentum profits have weak 

co-movement – indicating that momentum follows risks that are more or less coun-

tryspecific. However, the authors found that momentum profits around the world are 

economically large and statistically reliable despite of the economic state. On the other 

hand, Chui et al. (2003) showed momentum strategies performing weaker in Asia than 

in U.S. and Europe. In fact, in Japan, the momentum was very small and not statistically 

significant. In addition, momentum strategies are not profitable in either Korea or Indo-

nesia. They studied major Asian exchanges during the 1975-1998 period. This is a 

reminder that the momentum is not given but the phenomenon occurs often.  

 

Li et al. (2009) pointed out that by executing momentum strategy, investors might face 

disproportionate trading in stocks with high bid-ask spread which is why strategy stud-

ies should include the transaction costs. The cost level, however, is both investor- and 
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trade specific (Keim & Madhavan, 1997). Thus, most academic studies discard the 

transaction costs, like this thesis, too. 

 

2.8 Combination portfolios 

 

Even though single valuation criteria portfolios have been studied widely since it they 

were first introduced by Graham and Dodd (1934), the combination of multiple criteria 

was not studied until the late 1990’s. Dhatt et al. (1999) documented various perfor-

mances for combination portfolios among the U.S. small-cap stocks during 1979-1997 

period. Combination portfolios beat PE-portfolios – slightly but lost to best single crite-

rion portfolio which was PS. In 2004 ()Chan and Lakonishok (2004) found slightly better 

results among the NESY, AMEX and NASDAQ largest-cap during the 1969-2001 pe-

riod with the combination portfolios than the single criterion portfolios, and more re-

markably better performance in the small-cap. Recently, Pätäri et al. (2015) studied 

U.S. markets during the 1971-2013 period, also combing value elements. However, the 

results with combination strategies showed that the best combination methods were 

sample-specific, and in addition, that the variables included in the best combinations 

varied across the samples and depended on the performance metrics employed as the 

ranking criteria. 

 

In Asian markets combination strategies have been studied by e.g. Brown et al. (2008).  

They compared returns between top- and bottom portfolios formed on the basis of av-

erage ranking of PB, PCF, PE and PD – over the 1993-2005 period. The authors found 

equally weighted portfolio’s returns being slightly better in Korea and Hong Kong 

whereas value weighted did not succeed as well. These findings were in line with the 

earlier studies from Japan from the 1982-2001 period by Guerard (2006) and from 

wider Asia for the 1975 – 1997 period by Ding et al. (2005). 
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In Europe, Bird and Gerlach (2006) found that double sorted sub-portfolios performed 

clearly better than the single-sorted PB-portfolios in UK during the 1990-2001 period. 

Similar results were established based on the Australian data, too (Ibid). Newly Pätäri 

et al. (2016) showed with the Finnish non-financial stocks between 1996- 2013 that the 

best combination strategies beat the single selection criterion portfolios based on either 

return increase and/or lower risk. 

 

The methods how the combination portfolios are formed vary between studies. Some 

of them rank single-selection criteria and calculate the average rank and then combine 

the portfolios based on that – as it is done in this thesis too. Others calculate weights 

for different single-selection criteria and form the portfolios based on those – just to 

name one example of an alternative option. Pätäri and Leivo (2015) also combined the 

previous combination studies in their literature review.  

 

Also momentum-value strategies’ combinations have been studied for example by Bird 

and Casavecchi (2007a) with European data during the 1989-2004 sample period , 

Leivo and Pätäri (2011) with the Finnish data during the 1993-2008 sample period, 

Asness et al. (2013; 2015) with US, UK, continental Europe and Japan data during the 

1992-2012 sample period and Cakici and Tan (2014) with stock data from 23 different 

developed countries during the 1990-2012 sample period. These studies have found 

that the presence of the momentum indicator in addition to the relative value indicator 

increases the quantity of outperforming stocks, particularly in value winner portfolios. 

This thesis focuses on single selection criterion portfolios and value combination port-

folios. However, one quintile portfolio is formed based on the best performing value 

criterion EV/EBIT and past 3 months returns.  
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3 Data and Methodology 

 

The data, which consists of the Stockholm Stock Exchange data has been collected 

from Thomson Reuters DataStream database. The risk-free rate of Swedish central 

bank monthly REPO rate has been downloaded from riksbank.se (2015). Unfortunately 

Stockholm Stock Exchange’s total return index is not easily accessible for example the 

wealth management companies do not present OMXSGI information until 2008.  Thus 

the market rate in this study is the OMX Stockholm Benchmark_GI. The index is repre-

senting all shares listed on Stockholm stock exchange although there are some limita-

tions – such as liquidity limitation –  and thus, the number of companies in index Janu-

ary 2016 is 74 (Nasdaq, 2016). Usually the fiscal companies are excluded from the 

market data in value and momentum investing studies. The fiscal companies are not 

excluded from the data due to my personal interest and future needs – knowing the fact 

that the comparability to other studies decreases a little.  

 

The results calculated and compared to OMXSGI start from 2008 and are appendices 

to this thesis. However these results are discussed in the section 5.1. when discussing 

the past-2007 crisis performance. Due to the variations of the information provided by 

companies, naming differences in the companies’ information and the lack of some 

information leads to the fact that the number of companies in this study varies some-

what from the real-life. All the problematic cases have been excluded from the data, 

such as the companies whose fiscal year does not end at the end of December. The 

data has been checked via random checks to avoid the problematics Ince and Porter 

(2006) point out. 
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Table 1 Average number of companies in portfolio formation per criteria 

PE 290 

PB 289 

PS 290 

EV/EBIT 283 

EV/S 287 

Graham 289 

Rank 281 

3m 293 

6m 290 

12m 280 

 

 

Prior to the portfolio formation, the key figures and the portfolio formation criteria were 

calculated. The data was imported piece by piece – meaning earnings-per-share, book-

value-per-share, sales-per-share, number of shares, EBIT, April’s closing price and en-

terprise value were imported individualy. After this the criteria were calculated. This 

study is performed by using inverses of PE, PB, PS, EV/S and EBIT/EV – the highest 

ratios are placed into the first portfolio and the lowest into the fifth portfolios. The Gra-

ham portfolio is formed by multiplying the PE-inverse with the PB-inverse and then 

placed them into quantile portfolios following the principle introduced earlier. The port-

folios are reformed once a year using the April’s price information and previous year’s 

financial information. The portfolio performance is then traded monthly until the next 

reformation point, and the same procedure is repeated throughout the sample period. 

 

Momentum portfolios are formed based on the previous 3-, 6- and 12-month’s past 

returns. The companies are placed into quintile portfolios accordingly. After the portfolio 

formation the performance of the portfolios is followed and documented in a similar way 

as the value portfolios. 
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Ranking portfolios are combinations of all the value criteria. First, the companies were 

ranked base on each criterion. The highest got the rank 1 the second highest 2 et 

cetera. Then the average rank of all the five criteria were calculated and the averages 

were sorted lowest to highest. The lowest ranking averages were placed into portfolio 

1 and the highest ranking averages to portfolio 5. The performance of the portfolios 

were determined similarly to value and momentum portfolios. The value-momentum 

combination quintile is formed by ranking the two quintiles – 40 percent of the compa-

nies – based on their past 3 months return and selecting the best 50 percent of them. 

This means that the number of companies in value-momentum combination equals the 

number of EV/EBIT1 portfolio. This portfolio is also reformed once a year. 

 

3.1 The Sharpe ratio 

 

Portfolio performance is measured with the Sharpe ratio and the Jensen alpha. The 

Sharpe ratio is a commonly used measure which takes into account the profit – returns 

– and the risk – volatility. The goal of an investor who is seeking to earn the highest 

possible expected return for any level of volatility is to find the portfolio that generates 

the steepest possible line when combined with the risk-free investment. The slope of 

this line is called the Sharpe ratio of the portfolio. (Berk & DeMarzo, 2011, p. 388).  

 

Equation 9 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =
𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝐸𝑥𝑐𝑒𝑠𝑠 𝑅𝑒𝑡𝑢𝑟𝑛

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦
=

𝐸[𝑅𝑝] − 𝑟𝑓

𝑆𝐷(𝑅𝑝)
 

where,  E[Rp] = return of the portfolio 

  rf = risk free return 

  SD (Rp) = Standard deviation of portfolio returns 
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The Sharpe ratio was first introduced by William Sharpe (1966) – and named after him 

– as a performance measure for mutual funds. The higher the Sharpe ratio, the better 

the portfolio is considered to be. The highest Sharpe ratio portfolio on Efficient Frontier 

– introduced first by Markowitz (1952) – is called a tangent portfolio because all other 

portfolios of risky assets lie below this line. Thus, the tangent portfolio provides the 

biggest reward per unit of volatility of any other portfolio (Berk & DeMarzo, 2011, p. 

352). 

 

3.2 Jensen’s Alpha 

 

The other performance indicator which is used in this thesis is Jensen’s Alpha – first 

introduced by Jensen (1967). It measures the historical performance of the security or 

portfolio relative to the expected return predicted by the Capital Asset Pricing Model 

(CAPM) and the security market line (SML). It is the vertical distance that the stock’s or 

portfolio’s average return is above or below the SML (Berk & DeMarzo, 2011, p. 386). 

 

Equation 10 

∝𝑖= 𝑟𝑖 − 𝑟𝑓 − 𝛽𝑖(𝑟𝑀𝑘𝑡 − 𝑟𝑓) 

where ri = portfolio return 

 rf = risk-free return 

 rMkt = Market return 

 βi = Beta of the portfolio 

 

As equation 10 visualizes, we can interpret α as a risk-adjusted measure of the stock’s 

historical performance. According to the CAPM, α should not significantly differ from 

zero (Berk & DeMarzo, 2011, p. 386). The portfolio’s beta is calculated as follows. 
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Equation 11 

𝛽𝑝 =
𝐶𝑜𝑣(𝑅𝑝, 𝑅𝑀𝑘𝑡)

𝑉𝑎𝑟(𝑅𝑀𝑘𝑡)
 

 

A portfolio’s beta can also be expressed as a weighted average beta of the securities 

in the portfolio (Berk & DeMarzo, 2011, p. 363). 

 

The CAPM, from which both alpha and beta stems from, has been criticized and proven 

to at least to some degree give false results. Fama and French (1992) observed U.S. 

stocks during the 1963-1990 period finding no evidence between beta and portfolio 

returns. Later Fama and French (2006) studied U.S. stocks during the 1926-2006 pe-

riod and stated that the CAPM has fatal problems and that beta has little or no inde-

pendent role related to expected results. 

 

3.3 Statistical significance 

 

The statistical significance of the findings is measured either with the Jobson Korkie 

test – to measure the statistical significance of differences between two portfolio’s 

Sharpe ratios – and the Student’s t-test – to measure the statistical significance. 

 

3.3.1 Jobson-Korkie z-ratio 

 

Jobson-Korkie  (1981) developed z-test (see equation 12) measures which indicate the 

statistical significance of two Sharpe-ratios. The test needs at least 36 observations to 

work properly, however, when it comes to quantile portfolio performance measurement 

there should be at least 60 observations (Ibid). In this thesis the number of observations 
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is 180. In 2003 Christopher Memmel corrected the model after discovering some mis-

takes in it.  

 

Equation 12 

𝑍𝐽𝐾 =
Ŝℎ𝑖 − Ŝℎ𝑗

√𝑉
 

where Ŝhi = the Sharpe ratio of a portfolio i 

 Ŝhj = the Sharpe ratio of the market 

 V = asymptotic variance of the Sharpe ratio difference: 

𝑉 =
1

𝑛
[2 − 2𝜌𝑖𝑗

1

2
(Ŝℎ𝑖

2 + Ŝℎ𝑗
2 − 2Ŝℎ𝑖Ŝℎ𝑗𝜌𝑖𝑗

2 )] 

where ρij = Correlation between returns of portfolios i and j 

 n = number of observations 

 

 

3.3.2 Student’s t-test 

 

Student’s t-test is used to calculate whether the Jensen’s alpha differ significantly from 

CAPM and beta based on return calculations. The ratio t = (b2-β2)/se(b2) has a t-distri-

bution with N – 2 degrees of freedom, which is denoted as t~t(N-2). A similar result holds 

for b1, so in general we can express the t-ratio as equation 12 shows (Hill, et al., 2011, 

p. 96). 

 

Equation 13 

𝑡 =  
𝑏𝑘 − 𝛽𝑘

𝑠𝑒(𝑏𝑘)
~𝑡(𝑁−2)    

for k = 1,2 
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The equation 13 is also known as the basis for interval estimation and hypothesis test-

ing in simple regression models (Hill, et al., 2011, p. 96).  
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4 Results 

 

Most of the combined portfolios beat the market rate as shown in Figure 1. The best 

performing single selection portfolio was EV/EBIT1. However the best performing port-

folio was EV/EBIT-3m portfolio with average annual return of 20,08 %. 

 

 

Figure 1 Average annual returns of each portfolio 

 

More detailed results are discussed in the following sections. First, the results for price-

based multiplies (PE, PB, and PB) are presented. After that the result for a pair of EV-

based multiplies (EV/EBIT and EV/S) are presented, this is followed by the result for 

the three momentum criteria and lastly the results for the combination portfolios (Gra-

ham, ranking portfolios and EV/EBIT-3m quintile). 
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4.1 Price based value portfolios 

 

Figure 2 shows the price-based portfolios average annual return in the form of an an-

nual volatility scatter plot. PE1, which is the highest inverse PE quantile portfolio (later 

just PE), has the highest average annual return and the lowest annual volatility. PE2 

lost only a little to PE1, whereas the PB and PS inverses (later just PB and PS) based 

portfolios lost remarkably and had a higher volatility.  

 

 

Figure 2 Price based portfolios’s average annual return and annual volatility 
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4.1.1 PE-portfolio performance 

 

Detailed results from Price-to-Earnings (P/E) portfolios are presented in Table 2. PE1 

and PE2 really stand out when it comes to average annual returns and annual volatility. 

They both beat the market remarkably. The same also holds based on the Sharpe ra-

tios. In fact, only PE 1’s and PE 2’s z-ratios are significant when observing the PE-

portfolios (see Table 3). 

 

Table 3 PE portfolios’ performance 

portfolio Average annual return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

PE 1 16,91 % 16,59 % 0,2579 3,5430 0,0004 *** 

PE 2 14,77 % 16,74 % 0,2239 3,2071 0,0013 *** 

PE 3 4,99 % 21,62 % 0,0674 0,0441 0,9649   

PE 4 -2,03 % 25,40 % -0,0001 -1,2379 0,2157   

PE 5 -8,73 % 31,15 % -0,0005 -1,7448 0,0810 * 

market 4,83 % 19,89 % 0,0655       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

The other three portfolios did not perform as well. Actually, PE 4 and PE 5 had a neg-

ative average annual return. Figure 3 shows that this was not due to a singular bad 

performing year but PE 4 and PE 5 have performed badly during the whole sample 

period. However, the well performing portfolios PE 1 and PE 2 plummeted during the 

2007-2008 crisis and recovered to the prior-crisis level in 2012 (see the figure3). The 

results are in the line with the findings of Fama and French (1998), although the returns 

are lower but so is the market return. 



36 
 

 

Figure 3: PE-portfolios’ cumulative return 2000-2015 base =100 

 

Table 4 shows that the betas of PE 1 and PE 2 are 0,62 and 0,67, respectively the 

corresponding alphas are 12,78 percent and 10,53 percent. Only PE 1 and PE generate 

significant alphas among the PE portfolios. 

 

Table 4 PE-portfolios Beta and Alpha 

Portfolio Beta Alpha Significance   
   

   

PE 1 0,6239 12,78 % 0,0000 ***    

PE 2 0,6653 10,53 % 0,0003 ***    

PE 3 0,9207 0,89 % 0,7674      

PE 4 0,8348 -4,68 % 0,3411      

PE 5 0,8291 -9,85 % 0,1350      

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 
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4.1.2 PB-portfolios performance 

 

PB portfolios did not perform as well as the PE portfolios. In fact, surprisingly the high-

est average annual return was produced by PB 3 as shown in table 5. However, PB 1 

and PB 2 had a lower annual volatility than PB 3. Only PB 5 had a lower Sharpe ratio 

than the market. The only significant z-ratio was that indicating underperforming of PB 

5 against the market portfolio. Although the results are somewhat surprising, they are 

in line with the previous studies (Novak & Petr, 2010). Only PB 5 has a negative aver-

age annual return, as well as the highest volatility among the PB portfolios. 

 

Table 5 PB- portfolios’ performance 

portfolio Average annual return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

PB 1 8,32 % 18,84 % 0,1159 0,8474 0,3968   

PB 2 5,55 % 18,24 % 0,0773 0,2222 0,8242   

PB 3 10,65 % 23,96 % 0,1299 0,9685 0,3328   

PB 4 9,28 % 21,48 % 0,1206 1,0993 0,2716   

PB 5 -6,44 % 26,94 % -0,0003 -2,1470 0,0318 ** 

market 4,83 % 19,89 % 0,0655       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

 

Figure 4 shows that the portfolio PB 1 performs promisingly in the beginning of the new 

millennium but plunges during 2007 without ever recovering to prior-crisis level. Gen-

erally, PB portfolios are hit by the sub-prime crisis more than the PE-portfolios are and 

it takes more time for them to bounce back to the prior level. For example, it takes 

almost six years for the best PB portfolio i.e. PB3 to reach the same cumulative return 

as it had in 2007.   
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Figure 3: PB portfolios’ cumulative return 2000-2015 base =100 

 

As shown in Table 6, PB 1-3’s beta values are relatively similar varying between 0,64 

and 0,72. However, only PB 5’s alpha value is negatively significant at the ten percent 

level. PB 3’s and PB 4’s alphas are the highest among the PB portfolios. 

 

Table 6 PB-portfolios Betas and Alphas 

Portfolio Beta Alpha Significance   
   

   

PB 1 0,6470 4,76 % 0,1960      

PB 2 0,6871 1,81 % 0,5716      

PB 3 0,7289 7,76 % 0,1331      

PB 4 0,8384 5,34 % 0,1425      

PB 5 0,9693 -9,18 % 0,0520 *    

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 
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4.1.3 PS portfolios’ performance 

 

PS portfolios’ performance is quite similar to that of the PB portfolios’. PS 3 performed 

best during the observation period generating on average 10,6 percent annual return. 

By contrast PS 1 is the second worst PS portfolio after PS 5. However, PS 1 and PS 2 

had the lowest annual volatility, like PB 1 and 2 had among the PB-portfolios. All these 

four portfolios had a lower volatility than the market. 

 

Table 7 PS-portfolios performance 

portfolio Average annual return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

PS 1 6,67 % 19,62 % 0,0911 0,4360 0,6628   

PS 2 8,51 % 19,39 % 0,1171 1,0216 0,3070   

PS 3 10,60 % 21,79 % 0,1353 1,0970 0,2726   

PS 4 7,57 % 21,11 % 0,1001 0,7054 0,4805   

PS 5 -6,54 % 26,37 % -0,0003 -2,0267 0,0427  ** 

market 4,83 % 19,89 % 0,0655       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

 

As Table 7 shows, the only significant z-ratio is the z-ratio of PS 5 at five percent level. 

Figure 4 visualizes the cumulative returns of the PS-portfolios. You can see similar 

reactions as with the PB portfolios; the first quintile performs very well until the crisis in 

2007 and then plummets never recovering from the fall (see figure 4). Previous studies 

about the neighborhood market of Finland showed similar results during the 1993-2008 

period (Pätäri & Leivo, 2010). PS and PB based portfolios performed the worst and PE 

portfolios the best (Ibid) – as in this study. 
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Figure 4 Cumulative performance of PS-portfolios 

 

PS-portfolios’ betas and alphas are documented in Table 8. The only significant alpha 

is documented for PS 5 for whom it is significant at 10 percent level. 

 

Table 8 PS-portfolios Betas and Alphas 

Portfolio Beta Alpha Significance   
   

   

PS 1 0,6830 3,16 % 0,4006      

PS 2 0,7529 4,59 % 0,1649      

PS 3 0,6996 7,30 % 0,1076      

PS 4 0,8331 3,64 % 0,2970      

PS 5 0,8778 -9,00 % 0,0702 *    

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 
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4.2 Enterprise value based portfolios 

 

Enterprise value based portfolios performed relatively different compared to one an-

other. As Figure 5 visualizes the returns of, inverse EV/EBIT portfolios (later just 

EV/EBIT) decrease monotonically from the top-quintile to the bottom-quintile, whwere 

as their volatilities behave reversely. Inverse EV/S portfolios (later just EV/S) on the 

other hand performed quite similarly compared to each other. Especially the first three 

quantiles performed fairly alike in terms of average annual return and volatility. 

 

 

Figure 5 Scatter-plot of EV/EBIT and EV/S portfolios return and volatility 

 

Also the EV/S 4 and EV/S 5 are pretty close to each other when it comes to the port-

folios’ return and volatility. However, these portfolios beat the two worst EV/EBIT quan-

tiles which both have a negative average annual return as has also the EV/S5 portfolio. 
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4.2.1 EV/EBIT-portfolios’ performance 

 

As mentioned earlier, inverse EV/EBIT-portfolios’ average annual returns (as well as 

the Sharpe ratios) decrease step-by-step hitting bottom at the fifth quantile. EV/EBIT 1 

is the best performing portfolio of this study when measured with the average annual 

return or Sharpe ratio. However, EV/EBIT 2 has a lower annual volatility. Both EV/EBIT 

1’s and EV/EBIT 2’s z-ratios are extremely significant. EV/EBIT-portfolios performance 

is documented in Table 9. 

 

Table 9 EV/EBIT portfolios’ performance 

portfolio 
Average annual 

return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

EV/EBIT 1 19,09 % 17,64 % 0,2758 3,5633 0,0004 *** 

EV/EBIT 2 13,98 % 16,37 % 0,2158 3,1611 0,0016 *** 

EV/EBIT 3 5,11 % 20,99 % 0,0691 0,0873 0,9304   

EV/EBIT 4 -2,61 % 25,07 % -0,0001 -1,4122 0,1579   

EV/EBIT 5 -9,77 % 31,41 % -0,0006 -1,8789 0,0603 * 

market 4,83 % 19,89 % 0,0655       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

Figure 6 visualizes the cumulative performance of EV/EBIT-portfolios. Also the 

EV/EBIT-portfolios’ performance weakens around the 2007 crisis, however not as badly 

as that of the price-based portfolios. However the EV/EBIT-portfolios recover much 

quicker than the portfolios based on price multiples. The cumulative performance of the 
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portfolios is as expected during the whole sample period – meaning that the best 

EV/EBIT quintile yielded the best throughout the sample period. 

 

 

Figure 6 Cumulative performance of EV/EBIT postfolios 

 

The betas and alphas of EV/EBIT-portfolios are documented in Table 10. The alphas 

and betas of EV/EBIT 1 and 2 are both extremely significant. They have extreme sig-

nificance. EV/EBIT 5’s alpha is statistically significant at ten percent level, but negative.  
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Table 10 EV/EBIT portfolios’ Betas and Alphas 

Portfolio Beta Alpha Significance   
   

   

EV/EBIT 1 0,6223 15,07 % 0,0000 ***    

EV/EBIT 2 0,6627 9,72 % 0,0003 ***    

EV/EBIT 3 0,9018 0,96 % 0,7385      

EV/EBIT 4 0,8575 -5,39 % 0,2509      

EV/EBIT 5 0,8415 -10,87 % 0,0997 *    

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

 

4.2.2 EV/S-portfolios’ performance 

 

Formed from the other end of the financial statement, the best inverse EV/S portfolios 

did not perform as well as their EV/EBIT based counterparts. Even though EV/S 1 port-

folio performs best among the EV/S-portfolios, its performance is remarkably weaker 

than the performance of the best price-based portfolios, which lose to the best EV/EBIT 

portfolios. 

 

Table 11 EV/S portfolios’ performance 

portfolio Average annual return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

EV/S 1 9,15 % 19,81 % 0,1244 1,0507 0,2934   

EV/S 2 8,07 % 19,17 % 0,1114 0,9026 0,3667   

EV/S 3 8,20 % 19,79 % 0,1114 0,9659 0,3341   

EV/S 4 3,19 % 25,02 % 0,0462 -0,3146 0,7531   

EV/S 5 -0,90 % 22,50 % 0,0000 -1,1758 0,2397   

market 4,83 % 19,89 % 0,0655       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 
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Interestingly the average annual return of EV/S 1, 2 and 3 almost fit within one percent-

agepoint, varying from 8,07 to 9,15 percent. The same also holds for the portfolios’ 

volatility that varies between 19,17 percent and 19,81 percent. Naturally these three 

portfolios’ Sharpe ratios are very close to each other, varying between 0,11 and 0,12. 

However, significant sub-performance or under-performance is not documented for 

any. 

 

Figure 7 shows that the cumulative performance of EV/S portfolios varies more than 

the performance of EV/EBIT-portfolios during the sample period. EV/EBIT 1 and 2 out-

performed the others but EV/S 3 turned out to be the second best among the EV/S-

portfolios. EV/S 2’s and 3’s performance is very similar throughout the whole sample 

period. Also the 2007 crisis seems to have affected EV/S-portfolios’ returns more than 

the EV/EBIT-portfolios’. Pätäri et al. (2015) also found that the EV/S-portfolios were the 

worst performing single selection criterion portfolios among the EV based portfolios. As 

stated earlier, EV/S-portfolios performed the best in the largest 40 per-cent of the ob-

served data (Ibid). This is an interesting finding, although the size issues are not studied 

in this thesis. 
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Figure 7 Cumulative performance of EV/S portfolios 

 

Table 12 documents the beta and alpha values of EV/S-portfolios. After the previous 

results these findings are not surprising. The betas of EV/S portfolios vary within 0,72 

and 0,83 EV/S 4 having the highest and EV/S 1 the lowest beta. 

  

Table 12 EV/S portfolios Betas and Alphas 

Portfolio Beta Alpha Significance   
   

   

EV/S 1 0,7160 5,45 % 0,1402      

EV/S 2 0,7421 4,15 % 0,2054      

EV/S 3 0,7947 4,14 % 0,1931      

EV/S 4 0,8293 0,25 % 0,9593      

EV/S 5 0,7453 -3,86 % 0,3758      

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 
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4.3 Momentum portfolios 

 

Figure 8 depicts momentum portfolios’ performance in the form of an average annual 

return – annual volatility scatterplot. The monotonically decreasing returns from the first 

to the bottom quintile were documented only 6-month portfolios, but not for 3- and 12-

month portfolios. The best performing quintile among the three-month portfolios was 

3m2, whereas it was the middle-quintile portfolio among 12 month portfolios. 

 

 

Figure 8 Momentum portfolios average annual return – annual volatility scatter plot 

 

The second highest quintile portfolio based on 3-month momentum gave an average 

annual return of 15,84 percent during the sample period (see Table 13). In terms of 

returns, it was the fourth best portfolio among all the portfolios examined. 3m1 and 

12m3 portfolios also beat all of the six-month portfolios and all but one twelve month 

portfolios. 3m2 also had relatively small annual volatility among the momentum portfo-

lios. 3m2 portfolio was the only one with an extremely significant z-ratio, though 3m1, 
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3m5 and 12m3 had significant z-ratios at ten percent level. However, in case of 3m5, 

negative z-statistics indicates underperformance against market portfolio. 

 

Table 13 Momentum portfolios performance 

portfolio Average annual return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

3m1 12,58 % 19,85 % 0,1692 1,7339 0,0829 * 

3m2 15,84 % 17,67 % 0,2301 3,2387 0,0012 *** 

3m3 7,07 % 18,63 % 0,0988 0,6973 0,4856   

3m4 -0,20 % 21,55 % 0,0000 -1,3286 0,1840   

3m5 -9,15 % 32,81 % -0,0005 -1,7779 0,0754 * 

6m1 10,54 % 20,62 % 0,1397 1,4199 0,1556   

6m2 9,16 % 18,75 % 0,1283 1,3458 0,1784   

6m3 8,13 % 17,91 % 0,1163 1,0966 0,2728   

6m4 4,36 % 22,93 % 0,0597 -0,0977 0,9221  

6m5 -6,72 % 30,92 % -0,0003 -1,4898 0,1363   

12m1 7,83 % 20,04 % 0,1067 0,7074 0,4793   

12m2 7,29 % 17,50 % 0,1050 0,8393 0,4013   

12m3 12,91 % 20,53 % 0,1695 1,8522 0,0640 * 

12m4 0,72 % 24,45 % 0,0186 -0,8904 0,3732   

12m5 -3,39 % 31,23 % -0,0001 -1,0070 0,3139   

market 4,83 % 19,89 % 0,0655       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

 

The cumulative returns of momentum portfolios are visualized in Figure 9. The differ-

ence between 3m1 and 3m2 is generated after the 2007 crisis. Until 2007 both of these 

portfolios had roughly similar performance. From the six month portfolios, 6m1 to 6m3 

portfolios’ movements were almost identical during the whole observation period, 

whereas the 12 month period’s portfolios had more varying performance. 
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Figure 9 cumulative performance of momentum portfolios 3 months on top left, 6 months top right and 12 months 
below 

 

The alphas and betas of momentum portfolios are documented in Table 14. The most 

significant alpha is determined for 3m2 for which it is extremely significant. Also 3m1 

and 12m3 portfolios’ alphas were significant at five percent level, whereas those of 6m1 

and 6m2 were that at the 10 percent level. 
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Table 14 Momentum portfolios Betas and Alphas 

Portfolio Beta Alpha Significance   
   

   

3m1 0,6817 8,94 % 0,0244 **    

3m2 0,6908 11,62 % 0,0002 ***    

3m3 0,7465 3,07 % 0,3061      

3m4 0,8405 -3,81 % 0,2760      

3m5 0,9514 -10,24 % 0,1251      

6m1 0,7854 6,66 % 0,0679 *    

6m2 0,7612 5,04 % 0,0910 *    

6m3 0,7289 4,03 % 0,1534      

6m4 0,7867 1,20 % 0,7854      

6m5 0,8356 -7,91 % 0,2274      

12m1 0,7028 4,33 % 0,2590      

12m2 0,7075 3,24 % 0,2439      

12m3 0,7442 9,09 % 0,0198 **    

12m4 0,9213 -2,57 % 0,5382      

12m5 0,8033 -4,48 % 0,5131      

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

 

4.4 Combination portfolios 

 

Figure 10 visualizes combination portfolios’ average annual return and annual volatility. 

All the portfolios lay on the scatter plot as expected – meaning that the best Graham 

number and ranking average portfolios had the highest return and smaller volatility.  
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Figure 10 Combination portfolios average annual return annual volatility scatter plot 

 

Interestingly, Graham portfolios perform as expected – or at least the ranking of the 

portfolios is as expected, even though other component (PB) of its performed unex-

pectedly. In fact, G1 portfolio performed fifth best of all portfolios formed in this thesis, 

gaining an average annual return of 14,84 percent (see Table 15). One of the better 

performing portfolios was the average ranking portfolio R1 which had an average an-

nual return of 16,86 percent. G1’s volatility, however, was 0,8 percent points lower than 

R1’s. G2 portfolio performed also quite well, having an average annual return of 13,59 

percent. G1, G2 and R1 portfolios had the Sharpe ratios over 0,2. These three also had 

an extremely significant z-ratios. In addition, R2’s z-ratio was significant at five percent 

level, where as R4’s and R5’s z-ratios were significantly negative at ten percent level. 
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Table 15 Combination portfolios performance 

portfolio Average annual return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

G1 14,84 % 16,56 % 0,2272 2,9241 0,0035 *** 

G2 13,59 % 17,40 % 0,2004 2,7479 0,0060 *** 

G3 7,33 % 21,23 % 0,0971 0,7496 0,4535   

G4 -4,32 % 26,20 % -0,0002 -1,6239 0,1044   

G5 -5,55 % 30,00 % -0,0003 -1,3823 0,1669   

R1 16,86 % 17,35 % 0,2482 3,3519 0,0008 *** 

R2 11,85 % 17,59 % 0,1732 1,9853 0,0471 ** 

R3 7,10 % 19,36 % 0,0974 0,6785 0,4975   

R4 -1,53 % 22,80 % -0,0001 -1,6944 0,0902 * 

R5 -8,51 % 31,84 % -0,0005 -1,7125 0,0868 * 

EV/EBIT-3m 20,08 % 16,90 % 0,3000 4,2662 0,0000 *** 

market 4,83 % 19,89 % 0,0655       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

 

The cumulative performance of combination portfolios is visualized in Figure 11. G1 

and G2 portfolios have relatively similar performance during the observation period 

whereas with ranking portfolios the performance gaps were larger and more significant 

between portfolios. EV/EBIT-3m’s performance is imitated by R1 until mid-2008 when 

EV/EBIT-3m performance starts to stand out. 
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Combination portfolios’ alpha and beta values are documented in Table 16. G1 and G2 

have rather similar alphas, whereas R1’s alpha is significantly higher than the other 

ranking portfolios’ alphas. G1 and G2 portfolios are extremely significant like the R1 

portfolio’s alpha. In addition, R2 portfolio’s alpha value is significant at the five percent 

level. Naturally both ranking and Graham portfolio’s alphas and betas lose significantly 

in comparison to EV/EBIT-3m portfolio. EV/EBIT-3m portfolios alpha was highest 

measured in this study, being 15,58 percent. 

 

 

 

 

 

 

 

 

Figure 11 the Rank and EV/EBIT-3m on a left-hand side and the Graham on a right  



54 
 

Table 16 Combination portfolios alphas and betas 

Portfolio Beta Alpha Significance   
   

   

G1 0,6117 10,83 % 0,0006 ***    

G2 0,6915 9,39 % 0,0015 ***    

G3 0,8981 3,15 % 0,3024      

G4 0,8723 -6,84 % 0,1695      

G5 0,8045 -6,96 % 0,2779      

R1 0,6498 12,76 % 0,0001 ***    

R2 0,6547 7,91 % 0,0144 **    

R3 0,7806 3,07 % 0,3185      

R4 0,9195 -5,16 % 0,1383      

R5 0,9004 -9,60 % 0,1443      

EV/EBIT-3m 0,6345 15,85 % 0,0000 ***    

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 
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5 Conclusions 

 

The four best performing portfolios in this study were EV/EBIT-3m, EV/EBIT 1, PE1 

and R1. All of these succeeded at gaining an average annual return of over 16 percent.  

 

The subsequent study by Novak and Petr (2010) did not disclose any evidence be-

tween the excess stock returns and beta, size, PB nor momentum during the 1993–

2005 period. In this study only PB and momentum portfolios were examined among the 

criteria used by Novak and Petr (2010). The expected relationship between high in-

verse PB-ratios and excess portfolio returns were neither found in this thesis. The PB 

1 portfolio, gained only an average annual return of 8,32 percent whereas PB 3 and PB 

4 performed better with PB 3 gaining an average annual return of over 10 percent. 

 

Despite of the PB-portfolios’ unexpected performance, the combination value portfolio 

formed the Graham-ratio (PE*PB) performed expectedly. The top-quintile Graham port-

folio generated an average annual return of almost 15 percent. However, the top-quin-

tile average ranking portfolios (formed on average ranking of all five single criteria) per-

formed even better producing an average annual return of 16,9 percent.   

 

Neither Novak and Petr (2010) nor Fama and French (1998) formed combination port-

folios so combination comparison cannot be made, but the momentum portfolios’ per-

formance is roughly similar in this thesis as in Novak and Petr’s study. This thesis 

shows that decreasing monotonicity in quintile returns only holds up for momentum 

portfolios formed on 6-month historical returns. However 3m1 and 3m2 portfolios per-

form better than any of the six-month portfolios.  
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5.1 Performance after the 2007 crisis 

 

As visualized in the cumulative return graphs and the appendixes, the performance of 

the valuation criteria portfolios after the 2007 crisis – the recovery – varies very much. 

The appendix table starts from April 2008 – the same month the growth index is avail-

able from Thomson DataStream. 

 

The best-performing top-quintile portfolio formed on single valuation criterion during the 

2008–2015 period is PB 4, for which the annual average return is 14,50 percent with 

19,22 percent annual volatility beating the market (GI) clearly in both (an 11,67 percent 

average annual return and 18,41 percent volatility). The Z-ratios and alphas are very 

rarely statistically significant and thus the results are not analyzed further than the av-

erage annual return and annual volatility. The next best performing portfolios were PE 

2, EV/EBIT 1, PE 1 and EV/EBIT 2. Their annual average return varied between 12,24 

and 14,16 percent. Their annual volatility varied between 17,49 and 18,41 percent.  

 

The best performing momentum portfolio after the 2007 crisis was 3m2. In fact, it beat 

every value-based portfolio with 14,93 percent annual average return and 18,31 per-

cent annual volatility. The other well-performing momentum portfolio was 6m1 with 

14,57 percent annual average return and 17,30 percent annual volatility. It also beat all 

the value based portfolios. 

 

The best performing value-combination portfolio after the 2007 crisis was R1 with an 

12,57 percent average annual return and 18,75  percent annual volatility. The second 

best value-combination portfolio after the crisis is the second Graham-portfolio G2 with 

10,6 percent average annual return and 18,72 percent annual volatility.  
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However, the value-momentum combination portfolio was also the best-performing 

portfolio after the 2007 crisis. It had an average annual return of 17,48 percent and 

annual volatility of 18,31 percent.  
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6 Summary 

 

This thesis found the inverse EV/EBIT to be the best performing single selection crite-

rion in the Swedish stock market during the 2000-2015 period among the EP, PB, PS, 

EV/EBIT, EV/S, three, six and twelve months momentum criteria. EV/EBIT is also the 

best-performing single selection criteria during the after-2007 crisis period. However 

the value-momentum combination portfolio outperformed also the EV/EBIT portfolio 

both during the whole sample period and during the after 2007-crisis period. Surpris-

ingly, all the value investing anomalies did not exist in the Swedish markets.  

 

For example, the PB criterion did not perform as well as the PE-portfolios, even though 

the earlier studies discussed in this thesis had found it to be efficient (e.g. Fama and 

French (1998)). The third price-based value criteria PS did neither perform well in the 

Swedish markets during the 2000-2015.  

 

The result for the two enterprise value-based portfolios’ performance varied a lot during 

the sample period. A good performance of the top-quintile EV/EBIT portfolio did not 

come as surprise as it has been documented in the recent studies. (e.g. see Pätäri et 

al. (2016) for the Finnish evidence and  Gray and Vogel (2012)  for the U.S. evidence). 

Pätäri et al. (2015) also discussed the other enterprise value based criterion discussed 

in this thesis – EV/S. They find that especially among the large-cap U.S. companies, 

the S/EV criterion outperformed the other criteria.  

 

The momentum criteria did not perform very well during the sample period as only a 

few momentum portfolios succeed to exceed 10 % average annual return. However, 

the previous three months returns and the future performance had some anomalous 
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relationship. This stands in line with the previous U.S. studies (e.g. see Jegadeesh & 

Titman, 2001). 

 

The value-combination portfolios (Graham and ranking) did not outperform the best 

portfolios formed on the best single selection criterion although their performance was 

solid throughout the sample period. Especially the ranking portfolio formed the average 

ranking among the five single selection criteria performed well. This was in line with the 

previous studies (see e.g. Dhatt et al. (1999), Chan and Lakonishok (2004) Brown et 

al. (2008) and Ding et al. (2005) and Guerard (2006)). However, the value-momentum 

combination portfolio outperformed all the other observed portfolios. 
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APPENDICES 

Appendix1. Annual returns, volatility, Sharpe rations and Z-Rations starting 3/2008 in-

cluding Stockholm Growth Index (=GI) 

portfolio Average annual return 
Annual 

volatility 
Sharpe ratio 

Z-ratio (Pi vs. 
Market) 

Significance   

PE 1 12,30 % 18,11 % 0,1898 0,1357 0,8920   

PE 2 14,16 % 17,51 % 0,2213 0,6156 0,5381   

PE 3 9,95 % 19,08 % 0,1514 -0,3549 0,7227   

PE 4 -0,60 % 21,22 % 0,0050 -1,7596 0,0785 * 

PE 5 -8,63 % 30,01 % -0,0004 -1,7052 0,0882   

PB 1 0,69 % 19,61 % 0,0191 -1,7691 0,0769 * 

PB 2 4,93 % 19,10 % 0,0806 -1,1512 0,2497   

PB 3 9,55 % 26,64 % 0,1223 -0,4491 0,6534   

PB 4 14,50 % 19,22 % 0,2110 0,3989 0,6899   

PB 5 -2,63 % 19,12 % -0,0001 -2,0993 0,0358 ** 

PS 1 -0,17 % 19,69 % 0,0072 -1,8753 0,0607 * 

PS 2 6,76 % 19,24 % 0,1064 -0,9366 0,3490   

PS 3 11,70 % 24,48 % 0,1492 -0,2339 0,8151   

PS 4 9,67 % 19,55 % 0,1444 -0,3936 0,6939   

PS 5 -0,24 % 20,94 % 0,0089 -1,7252 0,0845 * 

EV/EBIT 1 13,80 % 18,41 % 0,2082 0,3745 0,7080   

EV/EBIT 2 12,24 % 17,49 % 0,1937 0,2262 0,8211   

EV/EBIT 3 8,86 % 18,65 % 0,1379 -0,5308 0,5956   

EV/EBIT 4 1,09 % 21,33 % 0,0278 -1,5499 0,1212   

EV/EBIT 5 -8,77 % 30,27 % -0,0004 -1,6937 0,0903 * 

EV/S 1 2,73 % 18,76 % 0,0487 -1,5088 0,1314   

EV/S 2 8,25 % 19,86 % 0,1247 -0,6767 0,4986   

EV/S 3 8,95 % 19,01 % 0,1372 -0,4849 0,6278   

EV/S 4 6,93 % 25,88 % 0,0957 -0,6392 0,5227   

EV/S 5 0,11 % 19,71 % 0,0110 -1,8205 0,0687 * 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
   



 
 

G1 9,52 % 17,95 % 0,1505 -0,3462 0,7292 

G2 10,60 % 18,72 % 0,1620 -0,2419 0,8089   

G3 12,82 % 18,20 % 0,1963 0,2247 0,8222   

G4 -0,52 % 20,28 % 0,0035 -1,7128 0,0867   

G5 -5,90 % 30,35 % -0,0002 -1,5382 0,1240   

R1 12,57 % 18,75 % 0,1890 0,1294 0,8971   

R2 8,94 % 18,79 % 0,1381 -0,5369 0,5914   

R3 5,53 % 18,60 % 0,0899 -1,1588 0,2465   

R4 1,16 % 18,10 % 0,0237 -1,8314 0,0670   

R5 -0,52 % 29,84 % 0,0241 -1,1232 0,2613   

EV/EBIT-3m 17,48 % 18,31 % 0,2597 1,1265 0,2600   

3m1 8,96 % 18,97 % 0,1377 -0,4887 0,6251   

3m2 14,93 % 18,31 % 0,2249 0,5921 0,5538   

3m3 8,54 % 17,37 % 0,1390 -0,4826 0,6294   

3m4 -0,38 % 18,87 % 0,0013 -2,0985 0,0359   

3m5 -3,49 % 30,82 % 0,0000 -1,3492 0,1773   

6m1 14,57 % 17,30 % 0,2295 0,5593 0,5759   

6m2 11,77 % 17,90 % 0,1839 0,0628 0,9499   

6m3 8,26 % 18,03 % 0,1316 -0,6438 0,5197   

6m4 3,37 % 21,08 % 0,0577 -1,3500 0,1770   

6m5 -8,77 % 31,26 % -0,0004 -1,7153 0,0863 * 

12m1 9,32 % 16,75 % 0,1549 -0,2627 0,7928   

12m2 11,76 % 17,67 % 0,1851 0,0764 0,9391   

12m3 9,69 % 19,08 % 0,1470 -0,4342 0,6642   

12m4 -1,64 % 21,31 % 0,0000 -2,1484 0,0317 ** 

12m5 0,03 % 31,90 % 0,0319 -1,0715 0,2839   

market PI 3,08 % 18,04 % 0,1202       

market GI  11,67 % 18,41 % 0,1790       

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

  



 
 

Appendix 2. Alphas and Betas compared to GI starting 3/2008 

Portfolio Beta Alpha Significance   
   

   

PE 1 0,7227 3,75 % 0,4377      

PE 2 0,7642 4,86 % 0,2410      

PE 3 0,7683 1,24 % 0,8022      

PE 4 0,6709 -7,10 % 0,2709      

PE 5 0,2864 -8,83 % 0,4169      

PB 1 0,6939 -6,48 % 0,2460      

PB 2 0,7136 -2,80 % 0,5953      

PB 3 0,4565 6,24 % 0,5321      

PB 4 0,7627 5,52 % 0,2896      

PB 5 0,5905 -8,58 % 0,1428      

PS 1 0,6864 -7,16 % 0,2050      

PS 2 0,7775 -1,78 % 0,7170      

PS 3 0,4038 8,35 % 0,3699      

PS 4 0,7122 1,66 % 0,7674      

PS 5 0,6642 -6,77 % 0,2869      

EV/EBIT 1 0,7451 4,91 % 0,3117      

EV/EBIT 2 0,7823 2,87 % 0,4611      

EV/EBIT 3 0,7554 0,29 % 0,9511      

EV/EBIT 4 0,6866 -5,68 % 0,3792      

EV/EBIT 5 0,2656 -8,70 % 0,4294      

EV/S 1 0,6947 -4,70 % 0,3650      

EV/S 2 0,7828 -0,36 % 0,9453      

EV/S 3 0,7043 0,99 % 0,8532      

EV/S 4 0,3786 4,33 % 0,6571      

EV/S 5 0,6818 -6,86 % 0,2283      

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
      



 
 

G1 0,6942 1,45 % 0,7665 

G2 0,8032 1,36 % 0,7612      

G3 0,7432 4,00 % 0,3978      

G4 0,6065 -6,53 % 0,3036      

G5 0,3644 -6,88 % 0,5312      

R1 0,7622 3,67 % 0,4531      

R2 0,7674 0,22 % 0,9633      

R3 0,7560 -2,82 % 0,5486      

R4 0,6830 -6,17 % 0,2081      

R5 0,2907 -0,85 % 0,9398      

EV/EBIT-
3m 0,7835 7,86 % 0,0841 *    

3m1 0,7170 0,88 % 0,8683      

3m2 0,7446 5,96 % 0,2170      

3m3 0,6675 0,76 % 0,8735      

3m4 0,7130 -7,82 % 0,1229      

3m5 0,3714 -4,42 % 0,6957      

6m1 0,6184 6,97 % 0,1816      

6m2 0,7295 3,15 % 0,4980      

6m3 0,7544 -0,39 % 0,9305      

6m4 0,7502 -4,30 % 0,4757      

6m5 0,3652 -9,46 % 0,3987      

12m1 0,5819 2,38 % 0,6352      

12m2 0,7084 3,32 % 0,4782      

12m3 0,7975 0,62 % 0,8952      

12m4 0,7813 -9,24 % 0,1137      

12m5 0,3235 -0,19 % 0,9872      

*** significant at 1% level, ** significant at 5% level, * significant at 10 % level 

 

 

 

 

  


