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Exploring Value and Momentum in the Finnish Stock Market

Objectives The study has two general objectives. The first one is to find out, which systematic 
risk factors are able to explain Finnish stock returns. Specifically, do book-to- 
market equity and firm size offer additional information, when CAPM-style beta is 
used? If this is true, value strategies that pick stocks on book-to-market equity 
should pay off. The second objective is to investigate, if past returns are able to 
forecast future returns. In other words, I will test the hypothesis that stock returns 
exhibit positive autocorrelation. If returns are autocorrelated, momentum strategies 
that form portfolios on past returns should work.

Data and Methodology
This study uses monthly returns from May 1987 to April 1997. The returns are 
adjusted for dividends. The sample includes stocks from the main list of Helsinki 
Stock Exchange. The model of Fama and French is used to test, whether book-to- 
market equity and firm size are able to explain average returns. Portfolios used to 
test the FF model are formed by assigning stocks to quartiles based on four 
accounting measures and market cap. The portfolios are rebalanced annually. 
Returns on test portfolios are used to evaluate model fit, but also to assess historical 
performance of value strategies.

Momentum strategies are tested by assigning stock to four portfolios based on their 
past 3 or 6 month returns. Portfolio formation takes place monthly. Performance of 
momentum portfolios is measured over a period of 3 to 12 months. The hypothesis 
tested is, that past winners outperform past losers.

Core Findings
The most important finding is, that the model of Fama & French fits the time-series 
of returns quite well. This implies, that risk factors related to size and BE/ME offer 
additional information to CAPM-style beta. Value strategies seem to work in the 
long run. In other words, it pays off to hold stocks that have high book-to-market 
equity or high ratio of cash flow to price. Furthermore, small cap stocks outperform 
large cap stocks, although by a narrow margin.

Another core finding is, that past winners outperform past losers on the average. In 
other words, momentum strategies also work in the sample. The best strategy is to 
form zero-cost portfolio that buys stocks with highest (past) one-year returns and 
sells stocks with lowest one-year returns. Success of momentum strategies 
suggests, that stocks prices do not incorporate all public information and thus the 
market is not even weak-form efficient.

Keywords Systematic risk factors, value strategies, momentum strategies
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1. Introduction

1.1 Background of the study

How should one pick stocks for his portfolio? What criteria can be used to determine 

whether a share is cheap or expensive? Traditional approach in finance is to concentrate in 

the systematic risk of portfolio when explaining returns. Usually the measure of systematic 

risk is the familiar beta. It is well known that the explanatory power of beta is limited, and 

this has led researchers to search for additional risk factors.

It is my intention to look at some risk factors that might explain stock returns. In my opinion 

these risk factors should be easy to calculate and interpret. This leads me to concentrate on 

company-specific factors and leave aside macroeconomic factors. I will concentrate on 

simple multiples like E/P and book-to-market equity (BE/ME).

1.2 Finnish stock market developments 1987-97

I will cover the last ten years in this study. Economic environment in Finland was quite 

different in 1987. The deregulation of financial market had just started, and foreign 

ownership was restricted to 40 % of share capital and 20 % of voting rights. To describe 

investor sentiment I refer to an article by Sakari Tuomainen in the Bank of Finland Bulletin 

in April 1987. He saw favourable prospects for equities: Corporate tax rate was lowered, 

interest rates were declining and economic growth was brisk. Dividends and earnings 

outlook was positive. Capital gains tax was relieved, and household incomes were rising 

sharply. Foreign interest was rising because depreciation of markka was regarded as unlikely 

and major market around the world were buoyant.

Monthly development of HEX index is described in Figure 1. Long-term investors who 

bought shares in 1987 have realised reasonable gains: the average annual return of HEX 

index between October 1987 and October 1997 has been 8,4 %. Investors faced rainy days 

in 1990-91, when HEX plunged anticipating the coming recession of Finnish economy. 

Stock indices are considered leading indicators of real economy, and the HEX index makes

no exception.
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The steep decline of HEX ended in September 1992, when markka was floated. Exporting 

industries benefited from markka’s depreciation and in 1993 economic growth picked up 

and the index rose by 91 %. Hakkarainen (1997) suggests in his licentiate thesis that Finnish 

stock market returns are positively correlated with exchange rate depreciation. Market cap 

has grown from FIM 56 billion in January 1987 to FIM 400 billion in November 1997.

Figure 1. HEX-index 30.9.87-31.10.97
4000
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This decade has seen a vast increase in equity investing in Finland. Foreign ownership has 

helped the HEX index reach new highs, which has wakened the man on the street as well. 

Oversubscription of recent initial public offerings (e g. Helsingin Puhelin) is perhaps the 

best indicator of positive investor sentiment. Development of trading volumes is illustrated 

in Fig. 2.

140000 
120000 
100000 

2 80000 
5 60000 

40000 
20000

Figure 2. Turnover of Shares
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1.3 Objective and Structure of the Study

The first objective is to find out, whether the model of Fama & French (1996) has 

explanatory power in the Finnish stock market. Basic idea of the Fama & French model is to 

use company size, book-to-market equity ratio and CAPM-style beta when explaining

1 At the time Tuomainen was the Head of Investment Research of Kansallis-Osake-Pankki.
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returns. The model is explained thoroughly in Chapter 3. The FF model is associated with 

value strategies, which imply buying shares with high book-to-market equity or low price- 

to-eamings multiples. Thus shares with high PZE ratios, which are often associated with high 

expected earnings growth, should be excluded from the value portfolio. I will also review 

FF’s critics, who argue that book-to-market ratio is not a genuine risk factor.

I will also examine, whether a continuation of short-term returns can be found in Finnish 

data. The strategy that is based on buying shares with strong past performance is called 

momentum or relative strength strategy. According to Jegadeesh & Titman (1993), buying 

recent winners and selling losers yields excess profits. They also claim, that the profitability 

is not due to higher systematic risk of relative strength strategies.

Many researchers have found a contradiction between value and momentum strategies. 

Value strategy implies buying “cheap” stocks, that are often recent losers. Momentum 

strategy argues that one should buy only recent winners, and disregard any valuation 

multiples. This is where the contradiction arises. My objective is to find out, if this 

contradiction is present in Finnish data.

2. CAPM - the bedrock of finance

2.1 Underlying assumptions

Capital asset pricing model provides a good starting point for explaining stock market 

returns. In order to use the it, a partition of risk is needed. Systematic risk is related to 

factors, that are common to all firms. These include for example economic growth, 

productivity and exchange rates. Unsystematic risk involves firm-specific factors. Investors 

can escape unsystematic risk, but systematic risk is inescapable and thus of great 

importance. CAPM suggests that a single parameter, that is beta, relates the expected return 

on broad market and single share or portfolio. In other words, beta incorporates the 

systematic risk of a share. Furthermore, investors don’t need to worry about unsystematic 

risk, which is not described by the beta. This is because unsystematic risk can be diversified 

away by including a large number of stocks in a portfolio.
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There are a few underlying assumptions which are worth reminding. First of all, it is 

assumed that investors are risk averse and try to maximise their wealth. CAPM and the 

Fama-French model discussed later are one-period models, so wealth is measured at the end 

ofthat period. The second assumption is that investors have homogenous expectations about 

asset returns, which follow a joint normal distribution. Among other things this implies that 

the variance of returns increases linearly in time. Third assumption is that all investors have 

the same information, and receive new information simultaneously. Fourth, investors may 

borrow or lend money at the risk-free rate. Finally, no market imperfections like taxes or 

short selling regulations exists. Relaxing the last two assumptions doesn’t invalidate the 

model. I like to think that the CAPM simply disregards market imperfections.

2.2 Efficiency of market portfolio

CAPM requires that the market portfolio is efficient. The market portfolio, including all 

assets must lie on the Markowitz frontier. It is the locus of points with highest expected 

return at a given level of risk in risk-return space. Markowitz frontier is concave, because all 

individuals are assumed risk-averse. Individual investors choose portfolios depending on 

their level of risk aversion. However, all investors choose portfolios that lie on the efficient 

’ frontier. This is because investors are rational: they want the highest return for a given level 

of risk.

How come do we know that the market portfolio lies on the Markowitz frontier? There is a 

property called Black separation theorem. It says that any convex combination2 of efficient 

portfolios is an efficient portfolio. This means that all efficient portfolios can be written as 

linear combinations of two efficient portfolios. Because the market portfolios is the sum of 

individual holdings that are efficient, the market portfolio must be efficient. If we assume 

that a risk-free asset exists, we arrive at the Tobin separation theorem, a special case of the 

Black theorem. The Tobin theorem says that the efficient frontier reduces to a line, the 

Capital Market Line. Thus all investors hold portfolios that are spanned by the market 

portfolio and risk-free asset. (Dumas & Allaz 1996).

2 Convex combination means linear combination with positive coefficients.
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2.3 Expected return and market price of risk in CAPM

CAPM relates the expected return on a security to market return and risk-free interest rate in 

the following way:
(1) £W) = R/+^[£(^)-fi/]

Where E(R¡)= expected return on security i

Rf- risk-free interest rate

ß = the beta of security i

E(R„j = expected return on market portfolio.

The mathematical definition of beta is as follows:

(2) /»=%•
°m

Where a,m = COV(Ri,Rin)

am2= variance of returns on market portfolio.

CAPM is an equilibrium model, meaning that the market clears when all assets’ expected 

payoffs are discounted with risk-adjusted rates of return. Because investors are concerned 

with systematic risk, the risk-adjusted return is adjusted for market risk only. Market price 

of risk (X) is the ratio of market risk premium and variance of market return. The required 

return on a risky security is the sum of risk-free rate and a risk factor:

R — R
(3) Rj =Rf+ XCOv(Rj ,Rm)and the market price of risk X = ■

This formula states that the only firm-specific factor that CAPM considers is covariance 

with market returns. By writing the expected return as Rj = (Pi - Po)/Pi and rearranging 

terms we can find out the market-clearing price of a risky security. Copeland and Weston 

(1992) name it as the risk-adjusted rate of return valuation formula.

PMl P : ---------------- !-------------- .
K) 0 1 + Rf+XCOV(RJ,RJ

2.4 Why the CAPM doesn't work in practice?

2.4.1 Roll’s critique and the efficiency of market portfolio in reality

Numerous empirical tests have shown that the CAPM explains only a small proportion of 

returns. I will discuss two possible explanations for this. The first argument is known as
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Roll's critique. It says that the validity of С АРМ and the efficiency of market portfolio are 

joint hypotheses. In other words, CAPM can’t be tested since the real market portfolio, that 

includes all securities, is not observable. Roll’s critique also takes a stand on measurement 

of portfolio performance. Should we observe a portfolio with above-market return with 

equal or lower volatility, the conclusion would be that the index (proxy for market) is ex 

post inefficient.

The efficiency of the observable market portfolio (stock indices) is an interesting subject, 

because almost every method of measuring portfolio performance assumes, that the market 

portfolio is mean-variance efficient. Suppose that we want to calculate excess return ct and 

run the following regression :

(5) Ri-Rf=a + ß[Rm-Rf\+e

The regression equation yields estimates for a and ß. Then we would calculate the t-value of 

alpha to find out if the positive or negative excess returns are statistically significant. But in 

order to do this, we will have to assume that the proxy for market portfolio lies on the 

efficient frontier. Otherwise, the portfolio could have a positive a even though it is 

inefficient.

The efficiency of market portfolio lies at the heart of the CAPM. Because major indices are 

proxies for the whole market, they are considered efficient. They also serve as benchmarks 

for mutual and pension funds. It obviously takes a lot a courage to argue that it is possible to 

beat the market picking stocks by certain criteria. Robert A. Haugen is a proponent of the 

view that major indices do not necessarily lie on the efficient set. He calls himself a heretic 

as opposed to those who stick to the CAPM. In his pamphlet, The New Finance, he makes 

the case” for investing in stocks with high book-to-market equity. I call his book a pamphlet, 

because his argumentation is based on the idea, that the results of Fama & French and other 

heavyweights of finance are applicable to the future. It should be pointed out that Fama & 

French have not argued that because picking stocks on book-to-market equity has yielded 

excess returns in the past, same trick would work in the future.

2.4.2 Test statistic for the efficiency of the market portfolio
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Gibbons, Ross and Shanken (1989) present an F-test for testing the efficiency of some 

portfolio. Unlike traditional tests for efficiency, it not based on the assumption that market 

portfolio is efficient. Therefore this test can be used to judge whether the market portfolio 

itself is mean-variance efficient. The test is carried out by regressing returns on different 

assets on the returns of the portfolio, whose efficiency is to be judged. Consider the 

following time-series linear regression:

nt=<x,P + ß,/P,+£t V/ =
Where rit - excess return on asset i during period t

(6) r - excess return on portfolio p

aip = constant term, which is insignific ant under the null hypothesis 

eit = error term

Under the null hypothesis portfolio p is mean-variance efficient. GRS derive the first-order 

condition by taking expectations of both sides of the regression equation:

(7) E(rit) = ßipE{rpt)

The formula says that if portfolio p is efficient, expected return on asset i depends only on 

its covariance with market return. Combining the first-order condition with assumptions 

about regression error term, e, yields the null hypothesis:

(8) H0 :aip =0 V/ = l...w.

Spefically, if the null holds, the conclusion is that the regression intercepts in all N 

regressions are equal to zero. Test statistic W follows F distribution under the null. Its 

formal definition is:

7(Г N г) W ~ F(N,(T-N -1» 
N(T - 2)

Where в* = Max(r^/s^
=rP,SP

T = number of observations and i = 1 ...N

6 is also known as Sharpe's ratio and it is widely used as a measure of portfolio 

performance. Thus 6* is the Sharpe’s ratio for the ex post efficient portfolio. W has also a
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geometric interpretation, that is shown in figure 3. The upper line in figure 3 describes the 

risk and return of an ex post efficient portfolio. The lower line belongs to an inefficient 

portfolio. It is clear from the picture that parameter \\i is the length of upper line divided by 

the length of lower line assuming unit volatility. Under the null hypothesis (portfolio p is 

efficient) W must be close to zero and \\i should be close to one.

The problem with this test is, that when the efficiency of market portfolio is questioned, 

some other portfolio has to be assumed efficient. However, there are no guarantees that the 

competing portfolio is unconditionally efficient. It is possible that there is a portfolio with 

higher return at the same risk. The outcome is that if we give up the assumption of market 

portfolio’s efficiency, we can’t say where the efficient portfolio lies at the risk-return space.

Figure 3. Measure of portfolio efficiency 
by Gibbons, Ross & Shanken (1989).

Volatilitv

OA = yl \ + e*2

OB=Jï7ëî

OA 
¥~ OB

The concept of efficiency has another interpretation as well. The GRS test can be used to 

test, whether an asset pricing model fails to account for some risk factor. This is certainly 

the case, when the null hypothesis is rejected. Also, the GRS test can be generalized to 

multivariate asset pricing models. This means testing model like eq. 6 with the exception, 

that there are at least two independent variables. Null hypothesis is the same as in the 

univariate case. I will apply the multivariate GRS test in section 6.4. Specifically, I will find 

out if the three-factor model of Fama & French (1996) leaves an unexplained component in 

returns (this is the case if the null is rejected).
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2.4.3 Empirical evidence on the efficiency of market portfolio

Gibbons, Ross & Shanken present three different test to examine the efficiency of market 

portfolio. They use CRSP equal-weighted or value-weighted indices as market portfolio. 

Even though their samples include a large amount of stocks and they cover a long time 

period, the results are not unanimous. Whether or not the market portfolio is ex post 

efficient, depends on the test design.

Portfolios sorted by beta

GRS run this test to find out, if they end up with the same conclusion as Black, Jensen & 

Scholes in their famous paper in 1972. The null hypothesis is, that equal-weighted CRSP 

index is efficient. The alternate is that portfolios sorted by beta provide a better trade-off of 

risk and return.

Time period covered is 1931 - 65 and monthly returns are used. High-ß portfolios have 

negative alphas and low-ß portfolios have positive alphas. In other words, 

high-ß portfolios did better than expected and low-ß portfolios did worse than expected. 

This well-known anomaly is called the beta factor. Black (1993) extends the original Black- 

Jensen-Scholes study to year 1991 with similar results. Nonetheless, using GRS test the null 

hypothesis can’t be rejected, and the market portfolio is considered efficient. According to 

GRS, ex post price of risk, в*, is 0.227 and the market price of risk, вр, is 0.166. This yields 

a value of W (0.233) that is quite close to its expected value. Black, Jensen & Scholes 

(1972) provide similar results, although they employ different tests. The conclusion is that 

the CAPM can’t be rejected.

Portfolios sorted by industry

In their second test GRS divide shares into 12 industry portfolios. Time period is 1926-82, 

and CRSP value-weighted index acts as the market portfolio. Now the null is rejected, so 

this test declares the market portfolio inefficient. Test statistic W is 0,0378 which is almost 

three standard deviations away from its expected value of 0,0179. Looking at betas yields a 

similar conclusion as in the previous case: high-ß portfolios earn less than they should and 

vice versa. Services, petroleum and food & tobacco were among the best-performing 

industries.

Portfolios sorted by firm size
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In this test GRS use 10 size-sorted portfolios. Time period is again 1926-82 and CRSP 

value-weighted index is used as market portfolio. The test fails to reject the null, and market 

portfolio is considered efficient. However, test design is somewhat spurious: portfolios are 

formed every five years. In five years the relative firm size could change significantly, 

which casts some doubt on the results. GRS report t-statistics from subperiods, and some 

portfolios have t-values above 2. However, one must recall that whereas t-values measure 

the significance of a single alphas, GRS test measures the significance of all alphas together.

2.4.4 Is beta the only systematic risk factor?

If the previous regression (eq. 5) yields statistically significant alphas, there is another 

explanation. The argument is that CAPM-style beta is an insufficient risk factor. This is 

equivalent to saying that one or more explanatory variables are missing in the previous 

regression. Beta cannot capture the covariation in returns related to numerous factors 

including financial distress and firm size. Here I use the opportunity to present one view 

why the beta either doesn’t work or it is at least downward biased for valuation purposes.

The riskiness of security j is determined by two things: the correlation of returns of j and 

market portfolio and the ratio of volatilities. The following formula gives formal 

presentation.

(11) ff-C0V(Rj’RM)_ CORRjRj,RM)*SD(Rj)*SD(Rm)
VAR(RU) VAR(RM)

Correlation coefficient on security j determines how closely it tracks market movements. By 

dividing covariance into correlation and volatility I try to show that CAPM risk measures 

may underestimate the risk of a security when it has low correlation with return on market 

portfolio. Large falls or rises in the value of security may be likely despite low beta values, 

if the security exhibits high volatility. This explains why practitioners tend to think that OLS 

betas are downward biased for many valuation purposes.

Whether or not we can use CAPM to rank the performance of different portfolios (Roll’s 

critique), it is clear that covariance with the (measurable) market portfolio leaves large 

proportion of returns unexplained. This has led both academics and practitioners to look for 

additional risk factors. Various accounting measures as well as macroeconomic variables
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have been used to explain the unexplained proportion of returns. These patterns in returns 

are called anomalies. I will concentrate on accounting numbers. Jukka Järvelä (1995) 

explores the connection of macroeconomic variables and stock index returns. He uses e g. 

term spread and default spread as macroeconomic “state” variables. Antti Hakkarainen 

(1997) investigates the correlation of stock market returns and indicators of business 

conditions.

2.5 Arbitrage Pricing Theory

Soon after CAPM was introduced, empirical tests discovered that it has some explanatory 

power, but beta alone is not a sufficient risk measure. In 1976 Stephen A Ross formulated 

the arbitrage pricing theory (APT), which employs macroeconomic factors as explanatory 

variables. APT says that returns are affected by unanticipated changes in the risk factors. It 

is important to note that anticipated events are incorporated in prices, so returns are 

determined by unanticipated events. In other words, news that are in line with expectations 

don’t cause changes in asset prices. I will discuss the APT here briefly, because the model of 

Fama & French Chapter 3) can be seen as an application of the APT. One thing takes makes 

the APT attractive, is that it doesn’t require the market portfolio to be efficient.

The number of risk factors is arbitrary, but empirical evidence suggests that there should 

four. Roll & Ross (1984) argue that risk factors should include (1) inflation, (2) industrial 

production, (3) risk premium of bonds and (4) slope of the term structure of interest rates. 

Risk premium refers to the yield spread of high- and low-grade bonds.

Return on a single asset is determined by expected return and risk factors, which have 

expected value of zero (because they indicate unanticipated events):

(12) Ri=E(Ri)+bnFl+...+bikFk+ei

Where R, = return on asset i, E(R,) = expected return on asset i, bn = sensitivity of asset i to 

factor 1, F¡ = (zero mean) risk factor i, e¡ = noise term with zero mean. Return on a portfolio 

is formally:

(13) Rr = !>,£№)+ 2>АЛ +...+2>АЛ +2>л.
i i i i
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The idea is to form arbitrage portfolios that are totally riskless. Different assets in portfolios 

are weighted so that forming the portfolio requires no money. Arbitrage portfolios satisfy 

three conditions:

1. The changes of asset weights, w¿, are small, w «1 In

2. The portfolio is well diversified (large number of assets, n)

3. Weighted sum of systematic risk components is zero, ^ wt bik = 0

Because the portfolios don’t carry any systematic risk, their return must be zero. Combining 

the conditions and equation (13) yields (unsystematic risk is eliminated by diversification):

(14) я„=2>Л№>

Now we take the essential step. Because forming the arbitrage portfolio requires no wealth, 

its expected return must be zero. However, because the return R¡ is a linear combination of 

returns on risk factors 1 . . .k which are not necessarily zero, there is a linear combination of 

factors that is equal to Rp. The coefficients are named X¡. The expected return on asset i is

(15) E(Rj) = Л0 + Ajblk +... +Akbik

Assuming that Xo is the return on risk-free asset, equation (15) can be written as

(16) E(Ri)-Rf=Axbn+... + Akbik

Equation (16) is the expected return on asset i. Coefficient X¡ is the price of risk of factor i. It

means that investors demand expected return of X¡ percent for unit exposure on factor i. 

According to Copeland and Weston (1992), the appropriate regression equation for 

empirical tests is

(17) E(R,)-Rf = !», -Я/>„ +... + 15, -rX-

In equation (17), ôk is the expected return on a portfolio with unit sensitivity to the Xth factor 

and zero sensitivity to all other factors. Running a regression on different assets requires, 

that we know the risk premiums of different factors. This is not an easy task, because it’s not 

easy to find assets, which have unit sensitivity to inflation and zero sensitivity to other 

factors, for example. Furthermore, recall that the factors are measures of unanticipated 

events. How can we tell, how much of inflation is unexpected? The weakness of APT is, that 

empirical tests are difficult to perform, even though the model is certainly testable. Copeland 

& Weston (1992, Ch. 7) review empirical tests.



15

3. Introducing two additional risk factors - the model of Fama 

and French

3.1 Definition of the model

The model of Fama and French (1996) can be thought as an evolutionary version of CAPM. 

The contribution of Fama and French is that they have added two risk factors: firm size and 

book-to-market equity ratio. FF argue that these additions enhance the explanatory power of 

CAPM significantly. Usually firm size and BE/ME don’t have significant correlation with 

market return, so there is no multicoil inearity. In practical terms, firm size, market return 

and BE/ME are genuinely different factors. In its theoretical form, the Fama and French 

model is as follows:

( 18) E(R, )-Rf = b, [E(RM s¡E(SMB) + h,E{HML)

Where E(Ri) - Rf = expected return of portfolio / over the risk-free return 

\E(Rm ) - Rf ] = expected market risk premium

E(SMB) = expected return of small stocks over large stocks (Small Minus Big) 

E{HML) = expected return of high BE/ME stocks over low BE/ME stocks (High 

Minus Low)

E, hit s¡ = factor sensitivities of market risk premium, SMB and HML.

This is a time-series regression where SMB and HML are calculated from cross-sectional 

data and they should have positive values. FF divide stocks to two groups once a year based 

on their market equity. Portfolio S includes stocks with market equity below the median 

value and portfolio В includes stocks with market equity above the median. Then all stocks 

are allocated to three portfolios based on their book-to-market ratio. The breakpoints are top 

30 % (portfolio H), next 40 % and bottom 30 % (portfolio L). SMB is the difference 

between the average return on small stock portfolios and large stock portfolios. HML is the 

difference between the average return on high BE/ME and low BE/ME portfolios. SMB and 

HML are calculated monthly. Table 1 shows the average risk premiums in the Fama & 

French (1996) study.
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Table 1. Average risk premiums.
The figures are annual returns/ standard deviations. The 

sample is from 1964 to 1993.
premium t-statistic st.dev. negative

Rm-Rf 5,94 % 1,96 16,33 % 10
SMB 4,92 % 1,72 15,44% 9
HML 6,33 % 2,60 13,11 % 10

Source: Fama & French (1996)

3.2 Small Firm Premium

Fama and French are certainly not the first to suggest that small cap returns exceed the 

returns on large cap stocks. For example, in the US data including NYSE, AMEX and 

Nasdaq stocks, annual return differential between small and large stocks, or SMB is 4,92 % 

(Fama & French 1996). This means that small stocks have positive s, in regression equation 

18 above and large stocks have negative s,.

It is well known that small cap stocks are riskier, so the higher return is a compensation for 

increased risk. However, investing in small stock doesn’t automatically yield excess returns: 

SMB is negative in 9 of 30 years in the sample of FF96. Another fact that speaks for a size- 

related risk factor, is that small cap returns are less correlated with value-weighted stock 

indices than large cap returns. This makes it intuitively clear that if we use a value-weighted 

index as market risk factor, it does a better job describing returns on heavy-weight stocks 

than low-weight stocks. Yet another reason for this risk factor could be, that investors have 

less information on small firms than large firms.

A sensible explanation for small stock premium is, that trading in small cap stocks is more 

expensive than in large cap stocks. In Finland, increased competition of brokers has pressed 

commissions on blue chips to very low, sometimes unhealthy levels. This is especially true 

for Nokia, which accounts for half of trading volume in many days. This is to say that small 

cap stocks are illiquid and more prone to price manipulation, which justifies higher return 

relative to large cap stocks. Illiquidity and general lack of interest also cause large bid-ask 

spreads.

There seems to be a rigid connection between ß and size, at least in the U.S. data. Fama & 

French (1992) find that ß and size are negatively correlated in portfolios formed on size.
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This leads them to consider, whether higher returns on high-ß portfolios are just a 

manifestation of size premium. In other words, if we disentangle ß and size effects, does the 

ß survive?

FF(1992) first divide stocks to deciles based on market cap and then split the top and bottom 

deciles, thus producing 12 portfolios. Then they calculate return over the following year, and 

betas to find out, if small cap stocks carry higher market risk. The result is an expected one: 

small stocks return more and they have higher betas. This would suggest, that beta does 

explain differences in returns.

In order to separate size and ß effects, Fama & French (1992) do another exercise: they 

divide stocks to 12 portfolios based on pre-ranking betas. The pre-ranking period is five 

years. Again they look at average post-ranking returns and betas. The results are surprising: 

there are no significant differences in returns or (post-ranking) betas. Moreover, all 12 

portfolios have similar average size, so now the size premium is absent. FF use this as an 

argument to knock out beta. The conclusion is, that controlling for size, higher market risk 

was not compensated in FF’s sample (1963-90).

Figure 4 illustrates the findings of FF92. It shows that in size-sorted portfolios, size and 

return are negatively related. Furthermore, small firms exhibit higher market risk than large 

firms. In portfolios sorted on pre-ranking ß, there is no significant connection of (post

ranking) beta and return. In my opinion, it must be stressed that on average there is a strong 

connection between beta and average return. This is true for the FF92 sample as well. The 

theme discussed is, whether beta is a manifestation of size premium. These findings are 

supportive for the size premium, but they are not sufficient to refute ß as an explanator of 

returns in general.
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Figure 4. Connection of beta and 
return, 1963-1990

♦ size ■ pre-ranking beta

3.3 Premium for Relative Distress

The second risk factor is the book-to-market equity ratio, or BE/ME. It is an indicator of a 

firm’s financial standing and growth prospects. Distressed firms with low earnings have 

high BE/ME and successful firms with high earnings have usually low BE/ME. If firms are 

classified by P/E, value stocks with high BE/ME have low P/E and growth stocks with low 

BE/ME have high P/E. Classifying by cash flow per share would produce similar results. In 

equation (18) low BE/ME stocks should have positive h¡, and high BE/ME stocks should 

have negative h¡. Average return differential between high and low BE/ME stocks, or HML 

is 6,33 % p.a. in the sample of Fama & French (1996). The volatility of HML is 13,11 %. As 

FF point out, investing in distressed stocks is not a sure thing, since HML return was 

negative in 10 years in 30-year period.

Fama & French (1995) point out that high BE/ME indicates persistently low earnings and 

vice versa. They prove this by dividing stocks to portfolios according to their BE/ME ratios 

and then comparing the evolution of earnings in portfolios. FF find out that low BE/ME 

portfolios exhibit higher earnings than high BE/ME portfolios both before and after portfolio 

formation. Figure 5 shows, that high BE/ME indicates poor profitability also in the Finnish 

data. Profitability is measured by earnings per share divided by book value per share, which 

is a proxy for return on equity. The correlation coefficient is - 0.40.
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One benefit of BE/ME is that it is positive3 and it doesn’t fluctuate as much as P/E, for 

example. Recall that BE/ME is formally:

(ВЕЛ r BE,., + profit for the financial year - dividends + change in reservesл
1ME)

t 4 Market value of equity y

For most listed companies, profit for a single year is small compared to total unrestricted 

equity. Dividend payments decrease the change in equity. Market value of equity may 

change rapidly, and low BE/ME's of very profitable firms are usually explained by rise in 

market value of equity.

Figure 6 illustrates the main results of Fama and French. It shows mean excess monthly 

returns in different BE/ME and size quintiles. Recall that both SMB and HML are positive. 

It is also clear that small firms load positively and large firms load negatively on SMB. Thus 

small firms yield better returns. Because low BE/ME-firms load negatively and high-BE/ME 

firms load positively on HML, return is positively related to BE/ME, as shown in figure 6.

Intuition behind the distress premium is not as clear as in the case of size premium. One 

school of thought argues that the premium exists because investors have biased expectations 

on future earnings of distressed firms, or fallen angels. The expectations are too low, which 

makes the fallen angels undervalued. This implies that there is some mean reversion in 

earnings, which investors fail to recognize. However, the reversion of returns takes place in 

the long run. In the short run, there is inertia: the fallen angels continue to perform poorly. 

This line of reasoning is explained by Haugen (1995).

3 For a firm that lias negative equity, BE/ME may be negative. However, this is rare for fisted firms. In my sample, 
SKOP is the only firm that has negative BE/ME.
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Figure 6. Mean Excess Returns

On the average, distressed firms are small. Do we observe the distress premium just because 

firms with high BE/ME are relatively small? Lakonishok, Shleifer and Vishny (1994) 

calculate size-adjusted returns on firms classified by book-to-market equity and conclude 

that the HML premium exists after adjustment for size. LSV also do the calculations for the 

largest 50 percent of stocks. The result is similar: for large-cap stocks the distress premium 

is smaller, but it is still there.

3.4 Alternative explanations for the returns on distressed stocks

3.4.1 Do investors extrapolate ?

Lakonishok, Shleifer and Vishny (1994) suggest that investors expect past earnings growth 

to continue in the future. This is called extrapolation. For glamour stocks with low BE/ME 

or E/P, the actual growth rates turn out to be slower than expected. On the contrary, value 

stocks’ (high BE/ME or E/P) earnings grow faster than expected. The false extrapolation of 

glamour stocks’ growth rates leads to lower returns. Because value stocks’ earnings growth 

surprises the market positively, value stocks yield higher returns than glamour stocks. The 

essence of the extrapolation “theory” is that share pricing is irrational, because investors 

have biased expectations.
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The extrapolation model looks at implicit growth rates calculated using Gordon’s formula. 

LSV admit, that the earnings and cash flow of glamour stocks do exhibit faster growth than 

the figures of value stocks. However, the differential in growth rates is too arrow to justify 

expectations that are based on extrapolation. During the first two years after portfolio 

formation, glamour stocks’ growth rates outperform value stocks, but in years 3...5 the 

growth rates converge.

Fama & French (1995) agree with LSV in that there is some mean reversion in earnings 

growth, but argue that extrapolation is not the whole story behind the HML premium. In 

their sample (1963 - 1991) earnings of high BE/ME firms increase and earnings of low 

BE/ME firms decrease after portfolio formation. FF suggest that low BE/ME firms have 

experienced a positive demand shock, that improves their profitability. However, in a 

competitive world earnings will soon revert to competitive-equilibrium levels. The problem 

with extrapolation story is that the return spread of high and low BE/ME portfolios is 

persistent. According to FF, high BE/ME portfolios return more for at least five years after 

portfolio formation. Extrapolation story predicts that investors recognize after formation that 

the expected growth on low BE/ME stocks is unrealistic. Should this be the case, the return 

spread would only last for a couple of years.

3.4.2 Are value strategies riskier than glamour strategies?

LSV also argue that value strategies are not significantly riskier than glamour strategies. 

Their results are somewhat ambiguous, since whether or not value stocks are riskier depends 

on chosen measure of risk. If we measure risk by volatility, value stocks are riskier than 

glamour stocks. However, if risk measured by market beta, there is no significant difference. 

Finally, LSV investigate the performance of value and glamour during different business 

conditions. They want to find out, if value underperforms glamour in times of recession. 

Should this be true, value stocks could be considered riskier. This is because in bad times 

the marginal utility of wealth for risk-averse investors is higher than in good times. So losses 

hurt investor more when times are bad. LSV reject the hypothesis that value underperforms 

glamour in bad times. Their data (1968-90) suggest that during recession, value slightly 

outperforms glamour. During periods of economic growth the differences are small4.

See table VII in Lakonishok, Shleifer & Visliny (1994). Value outperforms glamour in prosperous times as well, 
but because of low t-values the results should be interpreted cautiously.
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In a multifactor model the concept of risk is quite complicated. As FF (1996) point out, 

variance is not a sufficient statistic for risk, because in their model there are three sources of 

risk. Different risk factors (market risk, SMB, and HML) have different premiums, so two 

portfolios with same expected return may have different volatilities.

3.4.3 Why money managers stick to glamour strategies ?

Provided that value stocks aren’t riskier than glamour stocks, how can the bias persist? 

Investors and especially money managers tend to overweight blue chips and growth stocks 

in their portfolios and this “suboptimal behaviour” leads to underpricing of distressed stocks. 

There are three reasons for this. The first one is that glamour stocks {household names) are 

considered more prudent investments than value stocks {fallen angels). Glamour companies 

exhibit better accounting numbers and profit growth. Value stocks usually have low returns 

in the past. Because book equity changes slowly unless there are stock offerings, BE/ME 

decreases rapidly when market equity rises, i e share price rises. This leads customers to 

think that glamour stocks are less risky, although they are not.

The second reason is investment horizon. Recall that value stocks’ earnings surprise the 

market positively only in 3... 5 years’ time. It will take that long for value strategies to 

outperform glamour strategies. In the meantime, value may underperform glamour, and this 

could jeopardize money managers’ careers.

The third reason is the way money managers’ performance is assessed. They know that 

investors compare fund returns with benchmark index returns. Buying value stocks means 

increased tracking error. By staying in large growth stocks, money managers ensure that 

their performance is close to their benchmark. Especially Haugen (1995) sees this as the 

primary reason for high return on value stocks5. In my opinion, however, it is natural that 

investors are uncomfortable with large tracking error. In Finland, funds usually state that 

their objective is to exceed the return of benchmark index. This legitimizes the expectation 

that the fund’s performance will be close to the benchmark index.

5 Haugen argues that major indices like S&P 500 don’t lie on the efficient frontier and thus don’t make a good 

benchmark
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3.4.4 Short-run underreaction, long-run overreaction

Investing in value stocks demands patience. Recall that glamour stocks often outperform 

value stocks in the short run. To explain this, we need to carry the extrapolation story 

further. We have to separate between short and long run. The core idea is, that mean 

reversion in earnings takes place only in the long run. In the short run, there is inertia. This 

line of reasoning is proposed by Haugen (1995) and Jegadeesh & Titman (1993).

In the short run (i e interim reports), the market underreacts to earnings news. In case of 

growth stocks, the market fails to understand, that positive earnings reports are precursors of 

more to follow. For value stocks, this means that negative reports are followed by further 

negative news. To concretize this, recall that profitable firms usually stay profitable, because 

they benefit from soaring demand for their products. Trends don’t revert quickly. The 

opposite applies to distressed firms. They suffer from negative demand shocks or bad 

management, and it takes time to turn them around. Because the market underreacts in the 

short run, demand will be strong for growth stocks and weak for value stocks. Thus value 

underperforms growth (or glamour) in the short run.

In the long run, it is a different picture. In a highly competitive world, fast growth is hard to 

sustain. Trends turn, successful products see the end of their life cycle, and increased 

competition pulls margins down. Investors get disappointed, because rapid earnings growth 

indicated by high P/Es is found unrealistic. When expected growth rates are revised down, 

growth stock prices fall. For value stocks there is a happy ending. Bad management will be 

sacked, unprofitable products quitted, and possible change in trends may spur demand. As a 

result, value outperforms glamour in the long run, but only in the long run.

3.5 International Evidence on Value and Growth Stocks

So far I have discussed returns on value and growth stocks in the U.S. But what about 

European stock markets? Capaul, Rowley & Sharpe (1993) have investigated the presence 

of return spread in four major European markets as well as in the U.S. and Japan. European 

markets include France, Germany, the United Kingdom and Switzerland. Returns on value 

and growth stocks are calculated by splitting an index into two based on price to book ratio. 

For the U.S., S&P 500 is used and in Europe, indices calculated by UBS are employed. The 

time span covered is from January 1981 to June 1992 and monthly returns are used.
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Capaul, Rowley and Sharpe find that value stocks return more than growth stocks. They 

find, that the monthly return spread varies between 0,53 % ( France) and 0,23 % (UK) in 

Europe. The spread was positive in Japan as well. However, not all the spreads are 

statistically significant. For example, for Germany, the UK and U S. the t-statistics are less 

than unity. The (monthly) global spread is 0,29 % and it has a t-statistic of 1.98.

The paper also comments the riskiness of value and growth stocks. Capaul, Rowley and 

Sharpe measure risk by calculating market betas for value growth spreads, i e portfolios that 

are long the value index and short the growth index. The betas are negative, which means 

that value stocks are less sensitive to market moves than growth stocks. This result holds for 

other countries than Switzerland. When risk-adjusted returns are measured by Sharpe’s ratio, 

the authors conclude that value portfolios dominate growth portfolios. Generally speaking, 

the evidence of Capaul, Rowley and Sharpe is quite consistent with evidence presented by 

Fama & French and others. Measured by beta, growth stocks are riskier than value stocks. 

One reason for this is that value portfolio generally includes small stocks, whereas the 

growth stocks are usually large caps. Finally, Capaul, Rowley and Sharpe look at correlation 

of value growth spreads in different countries. They find that the spreads are generally not 

correlated. This implies that an investor who had his portfolio tilted toward value, would 

have benefited from international diversification in 1981 - 92.

3.6 Value and Growth Stocks in the Finnish Stock Market

3.6.1 Size effect
Jukka Järvelä (1995) has tested the Fama & French model on Finnish stock market data. His 

sample includes the main list, OTC list and brokers’ list of the Helsinki Stock Exchange. 

Time period covered is 1989 - 1994. This rather short period is characterised by three very 

bad years 1989- 1991. This is reflected by negative market premium for the whole period. 

However, most of his results are in line with expectations, which has encouraged me to seize 

the subject.

The small firm premium (SMB) is negative for the whole period. This result could be 

explained by the severe recession of the Finnish economy in 1991 - 93. If we assume, that
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small firms are riskier than large firms, then in times of recession small firms are expected to 

do badly. Thus it is not correct to draw the conclusion that small firms return less than large 

firms in the long run. The coefficient on small firm premium (s in eq. 7) is positive for small 

firms and negative for large firms. On the average, investing in small cap stocks was not 

rewarded in 1989 - 94. Many small caps didn’t participate in the rally of 1993, when HEX 

index almost doubled. This rally was largely initiated by foreign investors, who concentrated 

in blue chips. Järvelä sees this as one reason why the size premium is negative.

Martikainen and Kauppi (1994) have also investigated stock market anomalies in Finland. 

Their sample covers only 20 stocks, but the time period covered is quite long: it is January 

1975 - December 1990. The small number of stocks is due to the fact, that only 20 firms had 

listing of ordinary shares for the whole period. This fact tells us how thin the Finnish market 

has been until mid-80s. Nonetheless, Martikainen and Kauppi find that small-firm premium 

exists in the long run. They divide stocks to three portfolios based on market capitalisation. 

The sample-adjusted return on small stock portfolio is 61 %. When they repeat the exercise 

with four portfolios, the conclusion is identical: in the long run small stocks earn more than 

large stocks. The difference can’t be explained by higher systematic risk, since the small 

stock portfolio (1/3) has lower beta than the large stock portfolio (1/3).

3.6.2 Value premium (BE/ME or E/P)

Järvelä (1995) finds the distress premium (HML) to be positive. As expected, portfolios with 

low BE/ME had negative loadings (h in eq.7) on HML and vice versa. This speaks for the 

existence of distress premium and excess returns on portfolios tilted towards value stocks. 

Beta and BE/ME are positively related in the data. This suggests that stocks with high 

BE/ME are risky, and positive HML is compensation for risk carried. Both book-to-market 

equity and firm size seem to have some explanatoiy power in the data. Unfortunately HML 

has high correlation with market risk premium in the data, but in a small sample there is 

often multicollinearity. In my opinion the positive correlation implies that when the market 

goes down, investors are more concerned with distressed firms. Because risk premia on 

distressed firms relative to successful firms is being raised, the premium (HML) grows. As a 

conclusion Järvelä states that “it is not substantial in practical terms”.
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Martikainen and Kauppi test for value effect in their sample (Jan 75 - Dec 90). They divide 

stocks to three portfolios based on E/P or C/P (cash flow/price) ratio. They conclude that 

sorting stocks on E/P produces excess returns, even after accounting for transaction costs. 

Portfolio 1 of 3 (high E/P) earned a sample-adjusted return of 47 %. However, for portfolios 

2 and 3 returns were almost the same. Sorting stocks on C/P produced similar results: high 

C/P portfolio brings significantly higher returns than low C/P portfolio. Although the 

concept of value stocks is not mentioned in their paper, the evidence is supportive for 

investing in value stocks. When returns on E/P strategies are viewed in CAPM framework, 

authors find that systematic risk does not explain higher return on high E/P portfolio.

3.7 Market price of risk in the Fama & French model

The model is an evolutionary version of the CAPM and this applies to the market price of 

risk as well. In the CAPM the market price of risk depend only on market premium and 

variance of market return. Fama & French argue that two additional risk factors ought to be 

added: firm size and book-to-market ratio. In the FF model, there are three independent 

sources of risk that carry different premiums. Independence of factors means that 

explanatory variables, that is market premium, SMB and HML should not be correlated. 

Define the expected return in the FF model as6:

E(Ri)-Rf=Xc

(19)
where the market price of risk vector X = (A, A2 A3 )

' COV(R,,R„) л

and the covariance vector c = COV(R}, SMB)
[COV (Rt, HML)J

The first component of the market price of risk vector, Xi, is the same as 

second and third components equal SMB and HML returns divided by 

Formally:

in CAPM. The 

their variances.

K~Rm! VAR{Rm )
(20) Å2 = SMB / VAR(SMB)

A3 = HML / VAR(HML).

Now we can write the risk-adjusted return valuation formula conveniently:

6 Note that this is a scalar, since dimension of X is (1x3) and dimension of c is (3x1).
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(21) Рл = 1++ Хс

In my opinion the essence of the FF model is that the common variation in stock returns is 

related to market return, BE/ME and firm size. Investors take into account the variance in 

HML and SMB returns when adjusting their required rates of return. Thus firm size and 

book-to-market ratio are sources of systematic risk as well as the market return.

Now we have examined the model and its implications, but one fundamental question is 

without answer. Why to use SMB and HML as additional risk factors? There are a large 

number of other accounting numbers that could be used. In fact, some of them (like cash 

flow/price) work quite well. The question remains unanswered, but the use of firm size and 

book-to-market equity can be motivated.

3.8 Background and criticism of the FF model

3.8.1 Need for additional risk factors stems from ß’s failure

Relation between beta and average returns has become a subject of controversy in the 1990s. 

One school of thought, represented by Fama & French, argues that the ß is dead, and other 

factors like the ratio of book-to-market equity explain differences in returns. The main 

reason for looking new risk factors for explaining stock returns is the failure of ß in cross- 

sectional tests. These cross-sectional tests report that low-ß portfolios earn more and high-ß 

portfolios earn less than they should. This anomaly is called the beta factor. In other words, 

the security market line is flatter than the CAPM predicts. This is documented by Fama & 

French (1992) and Black (1993), for example. However, FF have included market risk 

premium in their time-series model for average returns (eq. 18). In my opinion, this tells us 

how well market risk premium explains time-series of returns. Beta is needed to explain the 

time series of returns, because all stocks are exposed to market risk. The real problem of ß 

is, that it does poorly in cross-sectional tests.

3.8.2 But the critics say it’s just data mining and ß explains everything

There is another school of thought that disapproves the results of FF. The opponents say that 

the celebrated results of FF are just data mining and their model (see eq. 18) will not work
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out-of-the-sample. For example, Fischer Black (1993) is a proponent of this view. He points 

out that especially the size premium lacks any theoretical explanation. There is no reason for 

rational investors to avoid small cap stocks. In Black’s opinion, the risk factor related to 

BE/ME is equally dubious. He thinks that the ß automatically accounts for future prospects 

of firms. Firms with high BE/ME are the ones with low betas. Thus Black (and the 

opponents of FF) tum the BE/ME anomaly into the familiar beta factor anomaly 

documented already in the 1970s.

According to Black, borrowing requirements are the main reason why low-ß portfolios do 

better than expected. Individual investors are reluctant to borrow money, but they like firms 

that have high leverage. This is because investors can borrow indirectly by buying high 

leverage stocks, that have high betas. So investors bid up the prices of high-ß stocks. As 

outcome of this process low-ß stocks earn more than expected and the security market line 

becomes flatter. In the spirit of Roll’s critique, Black sees mismeasurement of market 

portfolio as another potential reason for beta factor returns. He points to the globalisation of 

equity markets, and asks if investors are thinking in terms of world betas. Stocks with low 

domestic betas may substitute for foreign stocks. The argument is that a stock with low 

domestic ß might have high “world” ß. Fischer Black offers this line of reasoning, which I 

feel is not really waterproof

3.9 Interpreting the model in APT or ICAPM framework

3.9.1 FF model and APT: have FF found good proxies for APT state variables?

FF(1996) suggest that their model can be interpreted as version of the arbitrage pricing 

theory (APT). In the APT framework, the explanatory variables of the FF model, market, 

distress and size premiums are proxies for macroeconomic state variables recommended by 

Ross & Roll (1984). It remains unexplained, though, how changes in inflation, industrial 

production and interest rates show up in FF’s explanatory variables. My own story is as 

follows:

(1) SMB: When the default premium (spread of high- and low-grade bond yields) 

grows, small firms are more affected. Their debt is generally considered more risky than 

debt issued by large firms.
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(2) HML: When the slope of the term structure gets steeper, the present value of distant 

cash flows decreases relative to short-term cash flows. This increases the value of high- 

BE/ME firms relative to low BE/ME firms. The reason is that the cash flows of low-BE/ME 

firms are more distant, and distant cash flows are the ones affected by higher long-term 

interest rates.

(3) Market premium is a common factor to all listed securities. Return on large firms is 

by definition highly correlated with market indices. Market premium is not constant. It is 

low when economic conditions are good, and high when the economy is in recession. 

Whether or not the market portfolio is efficient, it is a benchmark for mutual funds, and also 

a leading indicator of expected economic conditions.

In the APT framework, investors want to hold portfolios that are multifactor-minimum 

variance, or MMV These portfolios have the smallest possible variances given their 

expected returns and their loadings on the two common factors. If the model works, all 

MMV portfolios are spanned be the risk-free asset and three linearly independent MMV 

portfolios. Recall that in the CAPM framework, all efficient portfolios are spanned by the 

market portfolio and risk-free asset. FF admit that their factors are only proxies for the 

macroeconomic state variables (FF 1996, p.69): “Obviously, we don t presume that our ad 

hoc size and book-to-market portfolios are truly MMV. We suggest, however, that if Rm - 

Rf, SMB, HML do a good job describing average returns, then M, S, B, H and L are close to 

MMV.”

If the M, S, B, H and L portfolios are close to MMV, the following hypothesis must hold: 

realized excess returns on any of the candidate MMV portfolios should almost perfectly 

describe the returns on other candidate MMV portfolios. Fama & French (1996) try this by 

explaining returns on one portfolio with returns of three other portfolios. So return on H 

(high BE/ME) portfolio is regressed on returns on M, S, and L portfolios, for instance. 

Theory and empirical evidence shake hands: tests confirm that the hypothesis is correct.

3.9.2 Seeing FF model in ICAPM framework

Merton’s Intertemporal CAPM (Merton, 1973) is a continuous-time model. ICAPM 

investors operate with dynamic investment opportunity set, i.e. investors prefer to change 

their holdings periodically. Trading takes place continually. In the ICAPM, risky assets’ 

returns are assumed to follow a lognormal distribution. Another assumption is, that there
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exists a single asset, whose return is perfectly negatively correlated with the interest rate. 

This asset might be a long-term government bond. Merton shows that if these assumptions 

hold, The Three Fund Theorem is true. It implies that there exist three portfolios constructed 

from all assets so that7

1. Risk-averse investors are indifferent between choosing their portfolios from among the 

original n+1 assets or from these three funds;

2. Construction of the three funds depends only on the investment opportunity set (and not 

on individual preferences);

3. Individual investor’s demands for the funds does not require knowledge of investment 

opportunity set for individual assets.

In short, ICAPM investors would construct their portfolios from three “mutual funds”, 

which in turn would own all individual assets. These three funds consist of two funds that lie 

on the efficient frontier, and a single fund that is used to hedge against unfavorable shifts in 

the frontier. What connects the FF model to ICAPM? Both predict that investors choose 

between three portfolios. In the FF framework, the portfolios employed are market, SMB 

and HML. Whether this is a random coincidence, we don’t know.

I feel that this discussion is a proper one to end the review of FF model. The model seems to 

work well in practice, at least better than CAPM Lack of theoretical grounds has lead some 

academics to suspect whether the model fits data by chance. How warranted is the suspicion, 

depends simply on who you ask. Later I will show that in the Finnish data the model works 

pretty well.

4. Momentum Strategies

4.1 Introduction

The idea of momentum strategies is to buy stocks that have performed well in the past. The 

strategy can be applied to recent losers as well: one should sell them. Usually stocks are 

sorted on past returns of three months to one year. Momentum strategies are also known as 

relative strength strategies. Momentum investors use trading rules that are based on

1 Merton, 1973, p. 880.
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technical analysis. The fundamental difference between momentum and value strategies is, 

that momentum strategies are always based on technical analysis. Technical analysis 

investigates time-series in prices, and tries to find patterns that repeat themselves. Value 

strategies are based on fundamental analysis, which mainly draws on accounting data.

Commonly used technical indicators include moving averages, relative strength indicators 

and trend lines. Technical traders base their decisions on signals given by various indicators. 

For example, relative strength index (RSI) compares the amount of upward movements and 

downward movements, usually calculated from 14-day trailing returns. Large RSI indicates 

that a stock is overbought, thus giving a sell signal. Small RSI (negative reading) indicates 

that a stock is oversold, thus giving a buy signal. Moving averages are also broadly used to 

find out, if a stock exhibits an uptrend or a downtrend. One approach is to compare the 

actual price to, say, 30-day moving average. If actual price is above the moving average, the 

stocks is on uptrend. In my opinion, the essence of technical analysis is in the phrase “trend 

is your friend”.

4.2 Is technical analysis irrational?

Technical analysis has a somewhat spurious reputation in the academic world. The idea of 

using self-repeating patterns in prices sounds quite simple when compared with elaborate 

equations and reasoning that characterises fundamental analysis. Fundamentalists tend to 

think that whereas their decision-making is rational, technical trading is at least irrational, if 

not pure gambling. However, the rationality of fundamentalists can be easily questioned.

Recommendations given by security analysts are usually based on fundamental analysis, at 

least in Finland. Usually an “outperform8” (buy) recommendation is justified by multiples 

like P/E, P/CF or EV/EBIT. The selling argument might be that the stock recommended has 

lower multiples than other firms in its sector. This is equivalent to saying that all firms in the 

industry should have (close to) equal ratio of price to earnings. I wonder how many 

professional investors would accept this. An approach, that lacks any consistent reasoning in 

the author’s opinion, is to compare multiples to their long-run averages. A fact that casts 

further doubt on fundamentalists’ rationality, is that the multiples are based on estimates. In

8 An outperform recommendation means that the stock is expected to return more than benchmark index. Thus the 
share price may fall but less than the benchmark index.
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other words, saying “Nokia trades at P/E of 20” usually means, that the actual price is 20 

times estimated, not actual, earnings for the ongoing year.

Momentum strategies are motivated by the fact that there is serial correlation in security 

returns. For example, it is not uncommon to observe strongly positive first autocorrelation in 

daily returns. This means that if we observe positive return today, the market is more likely 

to move up than down tomorrow. To put it more academically, it is assumed that share 

prices do not incorporate all available information. Investors need some time for judging, 

whether a piece of information has positive or negative effect in security prices. In other 

words, the market underreacts, which causes a temporary price pressure. Thus momentum 

strategies are based on the idea, that stock markets are not efficient. In terms of Farm’s 

classification, the market is not even weak-form efficient, if profit can be made using 

historical information (Copeland & Weston 1992).

4.3 Theoretical explanations for price momentum

4.3.1 Does the market underreact to new information?

Chan, Jegadeesh & Lakonishok (1996) relate the evidence on momentum in stock prices to 

the evidence on market underreaction to eamings-related information. The underreaction 

story goes as follows: firms that surprise the market positive with their earnings now, 

continue to do so. Thus the market underreacts to positive information concerning earnings. 

In terms of returns, firms reporting unexpectedly good earnings outperform firms reporting 

unexpectedly bad earnings. Because the market underreacts, firms that have disclosed better 

than expected earnings outperform firms with low earnings after earnings announcement. 

Clearly, this could not happen, if the market was efficient.

Another possibility is that momentum works because of positive feedback trading. This 

means that trend-chasers reinforce movements in prices without fundamental information. 

This line of reasoning concludes that returns to momentum strategies must be temporary and 

that there is subsequent reversal in returns. Jegadeesh & Titman (1993) support this view. 

Their empirical evidence suggest that the returns on past winners are temporary. Under this 

hypothesis, the reason for profits generated by momentum strategies is that feedback trading 

causes prices to deviate from their long-term values.
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Is it possible that the market needs some time for decision-making when information 

arrives? When a piece of news arrives, investors immediately sense it positive or negative. 

However, after the initial reaction the market may see further implications. Take the case for 

annual earnings announcement, for example. First the financial community looks at numbers 

like EPS and profit margins. Later the report is studied in detail to find out, what the future 

for the reporting firm looks like. This is done by security analysts, who are commonly 

perceived as indicators of market expectations.

4.3.2 The role of analyst expectations

Here I take the opportunity to discuss the effects of forecasts and recommendations issued 

by security analysts. I will focus on empirical evidence on analysts’ power to influence 

prices. First I will discuss the issue of recommended stocks performance in the long run. 

The connection is strong, but causality is not. It may be the case that recommended stocks 

yield more, but does it have anything to do with analysts’ ability to predict the future? One 

should keep in mind that the recommended firms are usually the ones that make the 

headlines. They are successful firms, that often dominate their markets and have outstanding 

management. Anyone could identify them. Secondly I will present an event study by Scott 

E. Stickel. This study looks at a short time window around changes in recommendations. In 

my opinion, this approach is more likely to tell if recommendations affect investors 

decision-making, and hence induce price pressure.

Chan, Jegadeesh & Lakonishok (1996) suggest that analysts’ forecasts are slow to 

incorporate past earnings news, especially for the worst-performing firms. CJL also point 

out that stocks with upwards revised earnings estimates are among the stocks with highest 

momentum. These high-momentum stocks are issued by successful firms that are considered 

as prudent investments. Furthermore, they are characterised by low BE/ME but high cash 

flow-to-price (see CJL96, table V). Thus analysts tend to revise the earnings of well

performing stocks upwards and the earnings of poorly performing stocks downwards. It is 

somewhat spurious that earnings revisions are on the average negative. This suggests that 

analysts are overly optimistic in their forecasts.
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However, picking stocks on the basis of revisions in forecasted earnings produces positive 

returns. CJL prove this by ranking stocks by six-month revisions in forecasted earnings per 

share. Stocks that have received positive earnings revisions returned 8,3 % more than stocks 

with downwards revised earnings. Furthermore, this result speaks for relative strength 

strategy, because analysts tend to revise upwards earnings of stocks with highest past 

returns. CJL use the vast I/B/E/S (Institutional Brokers Estimate System) database, that 

gathers forecasts issued by major US and European securities firms. Users of the I/B/E/S 

database can compare both individual and consensus forecasts of earnings and other 

financial ratios. In the case of individual estimates, it is known who has issued the forecast 

and when it has been updated. Thus the database gives a pretty good view about what the 

market expects.

Stickel (1995) has explored the short-run connection of buy and sell recommendations and 

abnormal returns. His data includes EPS forecasts issued by major US brokerage houses and 

stock returns from 1988 to 1991. Results are of interest despite the short period, since his 

tests are mainly cross-sectional. Stickel finds that changes in recommendations have some 

effect on returns. The effect concentrates in days -10...+10 around recommendation 

issuance. Factor analysis reveals that if recommendation is accompanied with revised EPS 

forecast, the effect is stronger. Recommendations that are issued within five days of earnings 

announcement are more powerful as well. An interesting finding is that part of the returns on 

“buy” stocks accrue before the recommendation is issued. There are two ways to explain 

this. Either analysts like stocks that are doing well, or major clients receive the 

recommendations before others. In the first case analyses are worthless, in the second case 

they are not.

The accuracy of professional forecasts is an interesting subject. CJL point out reasons why 

analysts may be unwilling to issue negative forecasts. Firstly, there are generally more 

potential buyers than sellers to any stock. This means that a positive report is more likely to 

generate commission income. Secondly, a negative report may be costly to the securities 

firm: it may lose investment banking business, for example underwriting stock offerings.
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4.4 Model for identifying the sources of relative strength profits

4.4.1 Introduction of the model

Jegadeesh & Titman (1993) present a simple model which allows for decomposition of 

relative strength (or momentum) profits. This model has two underlying assumptions. 

Firstly, it is assumed that stocks react instantly to factor realisations, that is new information. 

The second assumption is that returns on risk factor are serially correlated. In terms of 

previous explanations, the model applies to the case for positive feedback trading. It doesn’t 

fit the underreaction story that well, since prices respond to new information without delay. 

Formally, the one-factor model is:

rit = Mi + bjt +e„
£(/,) = 0

(22) E(eit) = 0 
Cov(eit,ft) = 0 Vi

Cov(eit,eß_J = О V/ * j.

In equation 22, //, is the unconditional expected return on security /, rit is the return on 

security z, ft is return on some risk-factor (ft could be return on market portfolio), and b, is 

the factor sensitivity of security i. Finally, eit is the firm-specific component of return. If we 

assume, that there is positive serial correlation in returns, we may write

(23) E[rit - r, I r,M - rM > 0] > 0 and 

E[rit~rt\rit_1-rt_l <0]<0

where r is the cross-sectional average return at period t. Equation 23 says that given a 

positive return yesterday, tomorrow we are likely to see positive returns as well. From eq. 

23, we can deduce, that the covariance of returns is positive:

(24) E[(rit - rt )(rjM - Ff_x )] > 0

This covariance is equal to the expected profit from weighted relative strength strategy 

(WRSS). This is a zero-cost portfolio, in which the weight of each stock equals the stock’s 

return above average market return. Thus the portfolio is long the stocks that have 

outperformed equally-weighted market index, and shorts stocks that have underperformed 

the market. WRSS strategy yielded significantly positive profits in the sample studied by 

Jegadeesh & Titman (CRSP tape 1965-89).
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Knowing that a stock earned more than market return today, it is expected to outperform the 

market tomorrow as well. In other words, the (first) autocorrelation of excess returns is 

positive. Formally:

(25) C'4<r„^„-^(V,-^1
у1Уаг(Г" -rt)Var(rit_y

If we further assume, that the cross-sectional average returns r, and r,_, are equal to their 

expected values9, we can say that the covariance of “raw” returns is positive and also raw 

returns are autocorrelated:

(26) Corr [r„, rit_x ]>0.

In the short run, the assumption that the average return is equal to its expected value, is 

probably not reasonable. Jegadeesh & Titman (1993) don’t take a stand on the covariation of 

raw returns end their reasoning in eq. 24. However, I just intended to show formally that the 

model implies serial correlation in raw returns. This is essential, since a relative strength 

strategy cannot be profitable unless returns are autocorrelated. In the empirical part I will 

show that index returns in Finland are significantly autocorrelated.

4.4.2 Decomposition of relative strength profits

The covariance of relative strength profits (eq. 24) can be decomposed into three factors:

(27) E[{rit -rt)(rit_x -/;_,)]= a2M + a¡Cov(ft,/м) + Cov,(ea,eä_t).

The first component is cross-sectional variance of returns, cr^. It stems from differences in 

systematic risk of stocks. As regards market efficiency, may exist in an efficient market.

According to Jegadeesh & Titman (1993), cross-sectional variance is not an important 

source of relative strength profits. They end in this conclusion by calculating betas for best

performing and worst-performing deciles. The ß’s are 1,28 and 1,36, respectively. Then they 

form a zero-cost portfolio that buys the winners and sells the losers. This portfolio has a 

slightly negative ß of-0.08. Because the beta is negative, relative strength profits are not 

generated by higher systematic risk of recent winner stocks.

9 See Milton & Arnold (1990), p 154 - 155.
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The second component in eq. 27 is the serial covariance in risk factor, which is obviously 

the market return. In JT’s sample market returns are not significantly autocorrelated, so they 

conclude that autocorrelation in market returns is not the source of relative strength profits. 

Now we are left with covariance of the firm-specific factor, or the last term on the right of 

eq. 27. If it is the case that relative strength profits are generated by autocorrelated firm- 

specific factors, we have to judge the market inefficient. This is the main result of the 

Jegadeesh & Titman paper. They state that returns to relative strength strategies are 

generated by market underreaction to firm-specific information.

4.5 Empirical evidence on price momentum

Empirical test are usually conducted by dividing stocks to a number of portfolios on the 

basis of prior returns. Stocks with best prior returns are known as winners and stocks with 

lowest returns are called losers. Assigning stocks to winner, loser and intermediate 

portfolios is done on the basis of past 3, 6, or 12 months’ returns. The next step is to 

calculate returns to buy-and-hold strategy on the portfolios. It is a common practice to divide 

stocks to ten portfolios. If price momentum strategy works, the portfolio of winner stocks 

should earn more than the portfolio of loser stocks. Normally the portfolios are rebalanced 

monthly.

A recent paper that follows this methodology is Chan, Jegadeesh and Lakoni shok (1996). 

Their sample includes all NYSE, AMEX and Nasdaq stocks in January 1977 - January 

1993. CJL form 10 equally weighted portfolios every month by assigning stocks to deciles 

based on six-month trailing returns. The main finding is that past winners outperform losers 

by a large margin of 15,4 % over the following 12 months. This difference is driven by 

returns of extreme decile portfolios. Difference between returns of portfolios 2 and 9 is 6,3 

%. Figure 7 shows that past winners continue to outperform, even though the margin 

narrows. The results of CJL are interesting, but their methodology involves one problem. 

This method reports the 6-month returns of portfolios that are rebalanced monthly. In 

practice, it would be possible to hold these portfolios for the formation month only.

Fama & French (1996) have explored momentum strategies as well. Like others, they find 

that picking stocks on one year’s past return works. They also investigate these strategies in
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the context of their model that uses market premium, size premium and BE/ME premium to 

explain returns (eq. 18). FF have to admit that their model can’t explain momentum profits. 

This supports the view that momentum profits stem from short-term underreaction to 

earnings or other news. Moreover, momentum is a short-term strategy, whereas value is a 

long-term strategy.

What do we know about stocks that have worked their way up to the winner category? In 

chapter 4,1 tried to show that a low BE/ME ratio characterises firms that have outstanding 

profitability and growth prospects. This hypothesis is verified by CJL, who report the 

BE/ME ratios of their momentum portfolios. Winner stocks have an average BE/ME of 0.7, 

which is lower than the losers’ BE/ME of 1.1. However, there is a simpler explanation for 

the connection of BE/ME and momentum. Because book equity changes slowly over time, 

BE/ME ratio declines rapidly, if market equity increases rapidly. CJL also report the ratio of 

cash flow to price (CF/P): it doesn’t walk hand in hand with past price performance.

Figure 7. Returns on portfolios formed on past 
returns

□ first year Hpast 6-mo return

Jegadeesh & Titman (1993) investigate the profitability of momentum strategies using a 

method that could be applied in practice. Their method uses overlapping returns. For 

example, their 6/6-month strategy is based on buying stocks that have performed best in the 

past 6 months and selling the losers of past 6 months. The method is designed so that 

monthly portfolio turnover is exactly 1/6.



39

The method is not simple, but it works. Generally speaking, following a J/K-month strategy 

implies, that only 1/K of funds is reallocated monthly based on past returns of J months. 

Take the 6/6 month strategy. At the beginning of month t, only 1/6 of funds is used to buy 

the recent winners. This is financed by selling the portfolio formed at month /-6.The rest, or 

5/6 of funds lie in five different portfolios formed at preceding 5 months.

According to JT, the most profitable strategy is based on buying the winners and selling the 

losers of past 6 months. With an investment horizon of 3 months (6/3-month strategy), the 

strategy yields 0,84 % monthly. Returns on 6/6 and 6/9-month strategies are 0,95 % and 

1,02 %, respectively. (Because the method uses zero-cost portfolios, returns are reported per 

dollar long). Sorting stocks on past returns of one year generates monthly profits of 0,7 - 1,3 

%.

Momentum doesn’t work in the long run, it is essentially a short-term strategy. According to 

Chan, Jegadeesh & Lakonishok (1996), there is no significant difference in returns on past 

winners and losers in the second year after formation. This is the case for third after 

formation as well. Jegadeesh & Titman (1993) paper agrees that one year is a sufficient 

period to accumulate profits. All in all, empirical evidence speaks for the underreaction 

theory. The price pressure caused by unexpectedly good news could last up to a year. It is 

clear that high momentum stocks do not expose investors to higher systematic risk than low 

momentum stocks. If momentum profits were generated by higher systematic risk of 

winners, there would not be a subsequent reversal in returns. Zero-cost portfolio that buys 

past winners and sells losers would continue to earn positive returns.

There is a notable seasonal pattern in momentum profits. The anomaly is that past losers 

outperform past winners in January. The results of Jegadeesh & Titman (1993) suggest, that 

the past six-month losers earn almost 7 % more than past winners in January. To put this to a 

perspective, largest momentum profits are earned in December. One possible explanation is 

window dressing of portfolio managers. Clients inspect their portfolios at the end of the 

year, and they like portfolios that consist of well-known companies, that are usually among 

momentum stocks. This drives portfolio managers to liquidate aggressive positions and buy 

blue chips in December. In January, they start looking for smaller interesting companies, 

that might help to outperform their benchmarks. This means selling part of their blue chips, 

and creates price pressure on past winners.
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For the argument’s sake, think about a money manager that has outperformed the market in 

the first eleven months of the year. Recall that managers’ performance is usually measured 

against major indices. To lock in his bonuses, the manager sells small caps and distressed 

stocks in December and parks the proceeds in blue chips. His clients should be happy with 

their portfolios as reported at December 31st: they have outperformed the market and they 

hold portfolios containing well-known firms regarded as prudent investments.

4.6 Are momentum profits caused by momentum in earnings?

4.6.1 Earnings growth and the connection of unexpected earnings and announcement 

returns

Chan, Jegadeesh & Lakonishok (1996) think that price momentum is driven by positive 

momentum in earnings. In other words, stocks that surprise the market positively with their 

earnings experience momentum profits. Assuming that this is true, it is interesting to ask: to 

what extent momentum profits concentrate around earnings announcements? If the 

underreaction story is correct, past winners with positive outlook should realise further gains 

when their earnings are disclosed.

CJL provide evidence on difference in past earnings growth of recent losers and winners. 

Past losers’ earnings decline both before and after portfolio formation. On the contrary, past 

winners’ earnings show a steady uptrend in time. Standardised unexpected earnings (SUE, 

eq. 28) for losers is -1.05 in the first announcement following formation, but winners boast 

a SUE of 0,919. All in all, there seems to be a rigid connection between earnings growth and 

return.

CJL find that abnormal returns (days -2...+1) around earnings announcements are 

correlated with standardised unexpected earnings (SUE). The correlation is rather modest 

0.236. They use a simple random walk model for earnings:

(28) SUE - C‘q ~e,q~4 .
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Figure 8. Time-series of momentum 
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Source: Jegadeesh & Titman (1993)

In the formula eiq is the most recently announced EPS as of month t for stock i. Standard 

deviation is calculated over the preceding eight quarters. The problem with SUE is, that 

measuring expectations in not easy. Tests conducted by CJL assume that the market is 

always negatively surprised if a firm reports earnings that are lower compared with the same 

figure four quarters ago.

4.6.2 Returns around earnings announcements

CJL find that high momentum stocks experience large positive returns in days -1...+2 

around quarterly earnings announcements. Winner stocks (decile 10/10) return 1,5 % in this 

period, whereas loser stocks (decile 1/10) lose 1,1 % when their earnings are disclosed. The 

postannouncement drift lasts up to six months, since winner stocks continue to earn more 

than losers around second earnings announcement. After six months, there is no significant 

difference in returns. Finally, winner stocks have experienced positive returns also around 

earnings announcement preceding portfolio formation. The results of Jegadeesh & Titman 

(1993) confirm CJL’s findings. They look at returns on portfolio that buys the winners and 

sells losers in days -2...0 around earnings announcements in months 1...36 after formation. 

In JT’s sample the postannouncements drifts is strictly positive in months 1...8. However, 

after 8 months the trend turns and the return on winner minus losers is negative. Figure 8 

depicts the time-series of returns of JT’s 6/6 strategy. The portfolio is formed by buying the 

winners and selling losers on the basis of past 6 month returns.
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To put it in brief, evidence speaks for the theory, that positive drift in earnings is a key 

factor of price momentum. This is not the end of the story, since the drift turns negative at 

some point of time. Maybe winner stocks are not able to surprise the market indefinitely. It 

is also possible, that loser firms reorganise themselves and improve their profitability. This 

would mean that the short-term losers could be among the long-term winners. This is a key 

idea, if we try to fit together the contradictory evidence on long-run profits on value stocks 

and short-run momentum profits. Remember that value stocks are usually among the past 

losers.

4.7 Interaction of value and momentum

Now it is time to answer the question: how value and momentum strategies are related? 

Advocates of value strategies advise us to pick stocks on BE/ME, P/CF or dividend yield. 

They provide us with an exhausting amount of statistical evidence to speak for their criteria. 

Value fundamentalists like Robert A. Haugen (1995) name investing in value stocks as 

“golden opportunity” in his pamphlet. However, an investor pursuing value strategy might 

feel uncomfortable with his portfolio, that includes stocks of distressed firms. At the 

moment these firms are surely bargains, but will they go bankrupt next year?

Asness (1997) provides a practitioner’s view in reconciling value and momentum strategies. 

He stresses that strong recent performance indicates a successful outlook, regardless of 

financial ratios. Recall that usually stocks are ranked by the ratio of book value of equity to 

market value of equity at the end of last year. Thus BE/ME or other financial ratios look into 

the past, whereas market participants look into the future.

Asness tests the compatibility of value and momentum using monthly data from July 1963 

to December 1994 on NYSE, AMEX and Nasdaq shares. First he makes the observation that 

the normal momentum and value strategies work in his sample. Then he investigates, how 

well value strategies work within deciles sorted on past 12-month returns. In other words, 

when buying stocks with high recent returns, does it pay to pick the ones with high BE/ME? 

The answer is no. The results indicate that value works for recent loser firms, and 

momentum works for recent winners.
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Figure 9. Return surface for combined value and 
momentum portfolios

est return 
quintiles01 Q2 c

BE/ME quintil

Figure 9 tries to concretize the connection. If we look at the “back wall of the box”, tt is seen 

that returns for high momentum stocks are not dependent on BE/ME ratio. Similarly, if we 

look at the front edge of the surface, it is clear that value works for losers. Past losers that 

have high BE/ME bring higher returns than past losers with low BE/ME.

Asness divides his sample to quintiles to test the interaction of value and momentum. Stocks 

are sorted on both value and momentum criteria. The aim is to find out, whether .. pays to 

stay ou, of winner stocks for the value investor. Similarly, should momentum investors 

avoid high value stocks? Two specific hypotheses are tested. First hypothesis says, that 

momentum works better for low value than high value stocks. The second one is, .ha, value 

works better for low momentum than high momentum stocks. Formally, the secón

hypothesis is:

(05,05)-(05,01) 
<05,05)+ (0,0)"

(01,05)-(01,0)] <0 or 

(05,0) +(01,05)1 <0

(29) Where (Qm, Qv) = return to portfolio that is the intersection of Qm momentum
and Qv value portfolio. For example, (Q5,Q5) indicates a portfolio that buys 

high value stocks within the top momentum quintile.

I would describe the strategy ofeq. 29 in two steps. The firs, step is to buy a portfolio that is 

long high value and short low value among high momentum stocks. The second step is to
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sell a portfolio that is long high value and short low value among low momentum stocks. 

The hypothesis that value works for low momentum stocks is approved. Asness finds, that 

the strategy of eq. 29 yields -0,85 % per month and has t-value of-3.50.

What does the Asness paper implicate for portfolio management? Asness regards his results 

as “conjecture”, showing signs of modesty rarely seen in academic papers. Anyway, his 

results suggest that one should buy expensive winners and cheap losers. This is because the 

marginal return to moving from expensive to cheap winners is low (if not negative). 

Similarly, the marginal return to sorting past loser stocks on momentum is low.

5. Methodology and Data Description

5.1 Characteristics and sources of empirical data used

5.1.1 Accounting data
This kind of study demands a lot of empirical data. The data should be accurate and 

produced by a reliable source. These requirements concern especially accounting data. 

Fortunately, I have had access to the database of Merita Securities, one of the largest 

brokerage houses in Finland. Files provided by Merita Securities have been updated until 

1995 by KOP Investment Research, a pioneer in equity research in Finland. Accounting 

numbers are the same than in the book “Pörssiyhtiöt”, published annually by KOP (see 

references). I have worked one summer in Merita Securities’ research department, and seen 

that all figures all calculated carefully and accurately.

The accounting data is based on income statements and balance sheets of companies listed 

in the Helsinki Stock Exchange. Time period covered is 1986-96. This is because portfolios 

are formed in year t based on accounting numbers of year t-1. The sample includes 

companies in the main list with some exceptions. These are companies that have moved 

from brokers’ list or OTC list to the main list, like Orion. An annual list of companies 

included in the sample is in the Appendix. Number of firms covered varies between 48 and 

77, as shown in table 2.
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Table 2. Number of firms in the sample
year firms year firms
1986 48 1992 66
1987 51 1993 64
1988 69 1994 66
1989 77 1995 71
1990 66 1996 71
1991 67

Empirical tests in this study use the following accounting numbers:

• BE/ME. This is the ratio of book value of equity to market value of equity.

• E/P. Earnings per share divided by share price at year’s end. EPS is profit after financial 

items less taxes and minority interest, divided by average number of shares.

• CF/P. Cash flow per share divided by share price at year’s end. Cash flow is EPS plus 

extraordinary items and depreciation, divided by average number of shares. To avoid 

confusion with free cash flow, Merita Securities calls this item cash earnings per share 

(CEPS).

• Firm size, in some tables called MCAP. Market capitalisation at year’s end.

• Dividend yield. Dividend paid out divided by market capitalisation at year’s end.

5.1.2 Banks, other financials and insurance companies

When firms are classified on the basis of accounting numbers, the question of validity arises 

in the case of banks, financial companies (like closed-end funds) and insurance companies. 

For banks and financials, EPS and cash flow numbers should be unbiased, since they include 

profit/loss on banking book and trading book as well as credit losses. Net earnings of 

insurance companies include premiums written, investment income (inch unrealized gains) 

on the income side and claims incurred and operating costs on the expense side.

However, book equity is a potential problem. This is because shares are shown in the 

balance sheet at purchase price or at current value, whichever is lower. Thus the disclosed 

book equity may be lower than the net asset value per share. However, companies disclose 

the market value of their investments. Since investors know the net asset value, they adjust 

stock valuations accordingly. If the market is efficient to any extent, one may expect, that 

the ratio of book to market equity reflects investors’ views of financial firms’ prospects. 

Finally, I want to emphasize that book equity or BE/ME as such do not enter any
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calculations. The FF model uses returns on high and low BE/ME firms as an independent 

variable and I divide stocks to portfolios based on BE/ME. All in all, in my opinion 

excluding banks and financials is unnecessary.

5.1.3 Return data

Returns for years 1986 - 96 are from the database of Department of Finance and Accounting 

of HKKK. Returns for 1997 are from Reuters’ database, since the database of HKKK had 

not been updated when I ran statistical tests and regressions for this study. Unfortunately this 

imposes a small bias: figures for 1986-96 are adjusted for dividends, but figures for 1997 are 

unadjusted. Since portfolio returns are always calculated for the whole period and reported 

on average basis, excluding 1997 dividends has a negligible effect. All returns are 

logarithmic, so 1-period return is:

(30) r, =ln(P1/P0).

Using logarithmic returns is an advantage, because logarithmic returns are additive. Take the 

case for n-period return, for example:
Pn =P0 exp(rn +/•„_, + .. + r,)=P0 exp[ln(P„ /Р„-,) + 1п(Ры / Pn_2) +... + \n(Px /P0)] 

= P0(P„/P0) = Pn.

Equation 31 is intended to prove that using logarithmic returns allows for adding periodic 

returns when calculating multi-period returns. Same thing applies to the cross-section of 

returns: return for equally weighted portfolio is the sum of individual stock returns. This can 

be seen by thinking that eq. 31 represents the return on portfolio that includes n+1 stocks.

I have used monthly returns throughout the study, because it eliminates the problem 

imposed by infrequent trading fully and non-synchronous trading problem partly. There are 

a number of stocks in HeSE, that are not necessarily traded every week, and certainly not 

daily. It is reasonable to assume, that all stocks are traded monthly. The problem of non- 

synchronous trading is not fully eliminated, since monthly closing price is not necessarily 

from the month’s last day. Finally, using monthly returns is customary in the leading studies 

I have referred to.

5.2 How the portfolios were formed

5.2.1 General principles
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I formed the portfolios used in the FF model and momentum tests annually. Portfolios are 

formed in the beginning of May based on accounting numbers of the previous year. This 

method is realistic, because all companies report their annual figures before May, so any 

investor could apply this method in reality. Thus the first portfolios are formed in May 1987 

based on accounting numbers for 1986, and the last portfolio formation takes place in May 

1997 based on accounting numbers for 1996. Only one class of shares per company is 

qualified. This explains why the sample is so small: many companies have two classes of 

shares. Different classes differ mainly in voting rights, but are paid equal dividends10.

All tests use equally weighted portfolios. This is because the study aims to give a clear 

picture of how Finnish stocks have behaved on the average during the last ten years. 

Another alternative would have been to use value-weighted portfolios. In my opinion, this 

method may give a biased view, if the weight of a single company is very large. In Finland, 

this is certainly the case for Nokia. In the studies that survey U.S. market, the number of 

stocks is usually on the range of 1000-2000. It is clear, that no single stock could dominate 

the results. However, in my study the number of stocks varies between 48 and 77, so the 

sample is small.

5.2.2 Calculation procedure for HML, SMB and market premium variables

Here I will describe, how the explanatory variables used in the FF model (eq.18) are 

calculated. In order to calculate HML (High Minus Low) stocks are sorted to three portfolios 

based on their BE/ME. This is done annually. High BE/ME portfolio (H) includes top 30 %, 

middle portfolio (M) the next 40 %, and low BE/ME portfolio (L) includes bottom 30 % of 

stocks. HML is the difference between the returns of high BE/ME and low BE/ME portfolios. 

HML is calculated on monthly basis. The H and L portfolios are formed annually, and then 

HML is calculated from monthly returns of the portfolios. Following the tracks of Fama & 

French, I use the name distress premium for HML.

Table 3 provides an example, it shows the H, M and L portfolios sorted on 1995 numbers. 

The classification shows, that highly successful firms like Nokia or Orion have low book-to- 

market equity. This is because investors believe that Nokia, for example, has an excellent

10 In fact, unequal dividends for different share classes would not affect end results, since dividend yield is measured 
by total dividends paid out divided by market capitalisation.
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Table 3. Companies divided to three BE/ME classes
Class H includes the top 30%, class M the middle 40 %,
and class L includes the bottom 30% based on 1995 figures.

company BEME95 company BEME95 company BEME95

Amer H Aamulehti M Aspoyhtym L
Arctos H City con M Cultor L
Asko H Finnair M Espoon L
Atria H Finnline M Fiskars L
Birka H Huhtamäki M Ford L
Castrum H Interban M Hartwall L
Enso H Kemira M Instrumentariu L
Finvest H Kone M Nokia L
Hackman H Kymmen M Orion L
Interavant H Lassila & M Pohjola L
J. Tallberg- H Lemminkäine M Rauma L
Kesko H Länsivoim M Starckjohan L
Leo Longlife H Merita M Stockman L
Lännen H Metra M Suunto L
Metsä-Serla H Nokian M Tamrock L
Neste H Norvestia M TT Tieto L
OKO H Outokump M Vaisala L
Polar H Partek M Valmet L
Raision H Rautakirj M Viking L
Raute H Rautaruukk M YIT- L
Silja H Repola M Ålandsbanke L
Stromsdal H Sampo M

Santasalo- M
Tamfelt M
Tamro M
Tulikivi M
UPM- M
WSOY M

outlook. 1995 was an interesting year, because in the fall of 1995 Nokia gave a profit 

warning on its 1996 earnings. The warning was justified, since 1996 sales were higher (FIM

39,3 against FIM 36,8 billion for 1995) but earnings per share declined (FIM 10,75 vs. FIM 

14,36 for 1995). However, Nokia was still among low BE/ME firms despite short-run 

problems, which sent share price (temporarily) falling. This example speaks for the ability of 

BE/ME to capture the long-run prospects.

On the other hand, firms that make losses (Silja) or are very cyclical (Enso or Metsä-Serla) 

have high BE/ME. This is because investors view their future gloomy (Silja) or their growth 

prospects are limited (Enso). Table 3 also reveals, that the market hadn’t discovered the next 

rocket, Raision Yhtymä. Benecol was still to come, and Raisio was among high BE/ME

stocks.
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Next step is to calculate the size premium SMB (Small Minus Big). In order to do so, we 

only need to sort stocks to two group based on their market capitalisation at the end of year. 

Firms that have above-average market cap go to the big stocks’ group, and the rest will join

Table 4. Small and big companies,
Sorted on market cap at the end of 19t

yhtiö CAP9S yhtiö CAP95
Aamulehti S Amer В
Arelos Capital S Asko В
Aspoyhtymä S Cultor В
Atria S Enso В
Birka S Espoon Sähl В
Castrum S Finnair В
Citycon S Finnlines В
Finvest S Fiskars В
Ford S Huhtamäki В
Hackman S Instrumentar В
Hartwall S Kemira В
Interavanti S Kesko В
Interbank S Kone в
J. Tallberg-Kiint S Kymmene в
Lassila & Tikant S Länsivoima в
Lemminkäinen S Merita в
Leo Longlife S Metra в
Lännen Tehtaat S Metsä-Serla в
Nokian Renkaat S Neste в
Norvestia S Nokia в
OKO S Orion в
Polar S Outokumpu в
Raute S Partek в
Santasalo-JOT S Pohjola в
Silja S Raision Yhty в
Starckjohann s Rauma в
Stromsdal s Rautakirja в
Suunto s Rautaruukki в
Tamfelt s Repola в
Tamrock s Sampo в
Tulikivi s Stockmann в
Vaisala s Tamro в
WSOY s TT Tieto в
YIT-Yhtymä s UPM-Kymm< в
Yrityspankki SK s Valmet в
Ålandsbanken s Viking Line в
the small stocks’ club. SMB is the return on small stocks minus the return on big stocks. 
Portfolios are rebalanced annually, but SMB is calculated from monthly returns on S and В 

portfolios. Table 4 provides an example of division by market cap: firms are classified on 

the basis of market cap at the end of 1995.
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At this point, a comment on methodology is necessary. Some readers may wander, why 

UPM-Kymmene appears on the list. Recall that UPM-Kymmene (UPM-K) was founded 

upon the merger of Kymmene and Repola. The merger came in effect 1.5.1996. In order to 

qualify in year t, a firm has to have accounting data for year t-l. Therefore UPM- 

Kymmene’s “market cap” at the end of 1995 is simply the sum of the merged firms’ 

capitalisations. Repola and Kymmene are automatically excluded from portfolios formed in 

May 1996, since they don’t have return data after 1.5.1996. For BE/ME classification, I have 

used Repola’s actual numbers as a proxy for UPM-K’s numbers for 1995. This is motivated 

by the fact, that Repola shares were converted to UPM-K shares at 1:1 ratio. This principle 

is applied to returns as well. For example, Repola was founded upon the merger of Rauma- 

Repola (RR) and United Paper Mills (UPM) in 1.1.1995. The return on both RR and UPM 

shares after 1.1.1995 is equal to return on Repola shares, regardless of the conversion ratio. 

This must be the case, since investors know the terms of merger in advance, and share price 

converges to the level implied by conversion ratio.

Market risk premium is defined as FEX yield index return minus 1-month Helibor yield.

Using an index adjusted for dividends is appropriate, since stock returns are also adjusted for

dividends.

5.2.3 Construction of portfolios
When constructing portfolios, whose returns are to be explained by the FF model, I have 

divided stocks to quartiles according to each criterion. The criteria include BE/ME, E/P, 

CF/P, firm size and D/P, i.e. the variables discussed in section 5.1.1. Most of the referred 

U S. studies divide stocks to deciles, but this requires a vast number of stocks. Because the 

number shares listed in Helsinki is rather small, I have chosen to divide stocks to four 

groups. Group 1 always includes the lowest quartile and group 4 includes the top quartile. I 

feel that four is a sufficient number of groups to find out, whether the distress premium has 

different effect on small and large stocks, for example.

Because the data covers the recession years 1991-93, there are negative E/P and CF/P y 

values. I have included firms with negative E/P or CF/P for three reasons. Firstly, 

disqualifying negative E/P (or CF/P) firms would have excluded a large number of stocks. 

Secondly, negative earnings and cash flow numbers were characteristic of Finnish listed 

firms during the recession. In other words, loss-making firms were a fundamental part of the
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investment opportunity set. Finally, since E/P and CF/P are only used as portfolio 

classification criteria and not as explanatory variables in regressions, negative accounting 

numbers don’t affect the results.

5.3 Review of methods: the Fama & French model

The model presented by Eugene Fama & Kenneth French is the foundation of this study. For 

empirical tests, I will use the version of the Fama & French (1996) paper. Chapter 3 

discusses the results of FF and theoretical background. Earlier in this chapter, section 5.2.2 

reports how to calculate the independent variables, namely the market premium and returns 

on SMB and HML portfolios. The previous section reported, how the returns on portfolios 

to be explained were calculated. Here I will show how the model is applied in practice. 

Recall that the FF model is in its empirical form:

Я-Rf= a, + 6, [Дм-Rf] + SjSMB+h¡HML+st

a = regressionintercept, which should be unsignificant and close to zero
R = return on portfolioi (32) ^
Rf = risk - free interest rate ( 1 - month Helibor)

RM = return on market portfolio(HEXyield index)
s¡ = residual term

SMB, HML= retumson explanatoiy SMB and HML portfolios

Equation 32 is a time-series regression. The idea is to estimate the regression line for each 

portfolio over the period May 1987 - April 1997. Thus we have 120 monthly returns for 

each portfolio. Although the number of observations is small compared to US studies, it 

allows for making statistical inferences. The long-run characteristics should reveal 

themselves in a decade. In brief, applying the FF model includes the following six stages:

1. Estimate monthly values of SMB (Small Minus Big) from cross-sectional data. 

Estimate monthly values of HML (High Minus Low) from cross-sectional data. 

Choose a criterion (for example E/P), and form a portfolio based on that criterion. 

Calculate returns on the portfolio using time-series data. Now have the Y, that is the 

vector of dependent variable observations.

2.

3.

4.
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5. Use all observations of SMB and HML to form matrix X (matrix of independent 

variables).

6. Estimate a, b, s and h. Then test the validity of the model using T, RA2 and F tests.

Estimation results will be reported in chapter 6. Technically, using matrix notation the 

estimated model looks like 

(33) Ÿ = Xj3 + ê.

In equation 33, hat above a variable means that it is estimated using regular OLS. In terms of 

notation, Y = Nxl vector of dependent variable observations. N is the number of

observations. In this study, N=120. In the FF model Y - (г/ r¡ ••• r’20 f (r* =monthly 

excess return on portfolio i). X is the 4xN matrix of observations, that is monthly 

observations of SMB and HML. ß = (k+l)xl is the vector of unknown parameters. Here к = 

3 , so dimension of ß is 4x1.

(34)

V "1 r, M, HML, '
b 1 r2 SMB2 hml2

and X =
s : : : :

A 1 rN SMBN HMLn

5.4 Potential problems in regression analysis

It is appropriate look at the underlying assumptions for regressors before we go crunching 

the numbers. I will discuss briefly two issues that we should be concerned with: normality of 

the error term and multicollinearity.

Multiple regression model has three assumptions for the error (residual) term (Pindyck & 

Rubinfeld, 1991):

• The error term has expected value of zero and constant variance for all 

observations.

• Errors corresponding to different observations are independent and therefore 

uncorrelated.

• The error variable is normally distributed.
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Violation of the first assumption, known as heteroscedasticity, doesn’t usually cause 

problems in time-series regressions. This is because changes in dependent and independent 

variables are usually of the same magnitude. This is the case for this study as well. Error 

correlation usually causes problems in dynamic models, i.e. when lagged values of 

dependent variable are used as independent variables.

Normality of error term is here the main concern. Normality of regressors and regressand is 

relevant for the normality of error term. Since Finnish stock market is small and less 

efficient than the major U.S. and European markets, it is reasonable to ask, how close to 

normal are the distributions of market risk premium, index returns, SMB and HML. I have 

used Pc Give 9.0 software, which estimates four moments of distribution and tests for 

normality using a *2 test. Variables market risk premium, index return and HML passed the

Figure 10A. Distributions of SMB and HML vs. the normal distribution

------SMB------- N(s=0.0206)Density

-.075 -.05 -.025
_ Density -------HML--------N(5=0.0227)

normality test. In the case of SMB normality was rejected with p-value of 0,04. (Null 

hypothesis is normality.) Normality is rejected on the basis of excess curtosis. Figures 10A 

and 10B show all sample distributions. Although the graphs are small, it is seen that SMB’s 

distribution has a peak at -0.06, which is about three standard deviations from its mean.
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Distribution of HML is somewhat skewed to the left compared to normal distribution. 

However, HML passed the normality test, in part because the tails look good (there is no

Figure 10B. Distributions of HEXY and RPREM vs the normal distribution

-------HEXY--------N(s=0.07)Density

------RPREM ——^l(s=0.07Ql) H

excess kurtosis). In figure 10B, HEXY is monthly return on HEX index and RPREM is 

market risk premium. Distribution of HEX index return is surprisingly close to normal. 

Market risk premium has fat tails, which is caused by the combination of high interest rates 

and stumbling HEX index in 1991-92.

Multicollinearity
Correlation of independent variables, or multicollinearity is often present when more than 

one accounting variable is used as independent variable. Estimated coefficient on a single 

“x" should measure the change in Y due to change in the indepent variable. If independent 

variables are related, this not exactly the case. Change in single x affects the other x’s as 

well. According to Pindyck & Rubinfeld (1991), high standard errors of estimators < and 

hence low t-values) are a warning sign. OLS estimators are unbiased even in the presence of 

multicollinearity, but interpretation of results may be difficult. To find out relative 

importance of independent variables, one could look a. partial correlation coefficents (Pc 

Give 9.0 estimates them automatically). Partial correlation of x and у measures the impact
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X on y, which is not accounted for by other variables in the model. Thus a small partial 

correlation would suggest, that the variable should be dropped.

Table 5. Correlation matrix
SMB HML HEXY RPREM

SMB 1
HML -0,1229 1

HEXY -0,5000 0,2167 1
RPREM -0,4933 0,2094 0,9989 1

In my data, there is a minor multicollinearity problem. Although I expected that correlation V 
of SMB and HML would cause problems, it turned out that SMB and market premium are 

surprisingly correlated. Table 5 presents the correlation matrix.

HML and SMB are slightly correlated with coefficient of -0,12. This is in line with the 

findings of Fama & French (1996). In their database, the correlation of SMB and HML is - 

0,10 (from their table XI, p. 73). Jukka Järvelä (1995, table XXVI) reports this correlation to 

be -0,20 in his sample (weekly returns of Finnish stocks 1989 - 1994). The source of 

conrelation is clear: SMB is the difference of small and large cap returns, and market cap is 

the denominator of BE/ME. HML in turn is the difference of high and low BE/ME stocks. 

However, the small negative correlation should not cause any worries.

Positive correlation of HML and market premium would suggest, that high BE/ME stocks 

do well when the market rises. Fama & French (1996), on the contrary, report negative 

correlation of-0,37 for HML and market premium. Given that Järvelä also finds that the 

distress premium and market premium are positively correlated even in times of market 

decline11, it is justified to argue that the distress premium is high when the market does well. 

My interpretation for the connection of HML and market premium is the following: when 

the market is buoyant, investors like particularly growth stocks (low BE/ME), so the distress 

premium is high. Assume that the market rises usually when the whole economy is doing 

well. It could be that the prospects of growth stocks look especially attractive, given that 

usually earnings cycle peaks at good times.

n The market premium is on the average negative in Järvelä’s sample.
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Size premium (SMB) and market premium are negatively correlated in my sample, which » 

in line with the findings ofJårvelä. As in the case ofHML and market premium, FF report 

correlation with opposite sign. Since Järvelä has done this exercise for value-weighted 

portfolios too, with equal result: size premium tends to be low when market premium is 

high Could it be, that investors see small firms’ prospects brighter, when the market nses? 

„ is hard to find a viable explanation for the correlation of size and market premiums. I will

check this relationship in chapter 6.

5.5 Review of methods: momentum
I have run return tests of momentum strategies (also known as relative strength strategies) 

using two different methods. Choice of method affects the results and conclusions, which

will be reported in chapter 6.

The first method has been used by Chan, Jegadeesh & Lakonishok (1996), among others. It 

has the benefit of being simple to apply. The CJL method ranks stocks on the basis of past 

six (or twelve) months’ compounded returns and assigns them to a number of portfolios, 

CJL assing their stocks to 10 portfolios, but I use four because my sample is so small. The 

method implies that portfolios are rebalanced monthly. Portfolio 1 is the loser portfolio and 

portfolio 4 is the winner portfolio. It is important to notice that the loser and winner 

portfolios consist oipasl losers and winners. Whether these stocks will change their course, 

is of course the issue to be found out. First ranking takes place in May 1987, and last 

ranking happens in November 1996. The CJL method looks at portfolio returns after 

formation. Specifically, I will look at average returns in the following 6 or 3 months. Thus 

all the reported returns are the average of 115 monthly returns.

The second method has been used by Jegadeesh & Titman (1993) in their famous paper. 

Compared to the previous method, there is one big difference: only part of portfolios are 

rebalanced monthly. For example, consider the strategy, that is based on past 6 month 

returns. In a single month, only 1/6 of total holdings is rebalanced. The rest, or 5/6 of 

holdings, remain in five portfolios that have been rebalanced during the last six months. In 

general, a J/K-month strategy implies that the investor holds К different portfolios. At the 

beginning of each month, the oldest portfolio is closed. Proceedings are used to buy a 

portfolio based on past J months return. Figure 11 intends to clarify the method. The main
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idea is, that at each moment an investor’s total holdings are an average of К portfolios 

formed at last К-l on the basis of past J month returns. (We number the contemporaneous 

month zero). In Figure 11, the numbers in brackets indicate the “lifetime” of a portfolio. For 

example portfolio [-1,5] has been formed one month ago and will be closed on five months.

Figure 11. The 6/6 strategy of Jegadeesh & Titman

The red arrow indicates that the
portfolio is formed on past 6 month
returns.

-3-11 3 5

The JT method involves one potential problem: stock that was among winner one month 

ago, may enter the loser category now. Table 6 shows that winner stocks easily fall to loser 

class next month. Finally, why to use this complicated method? Because it is more realistic 

than the ordinary method proposed by Chan, Jegadeesh and Lakonishok (1996). Recall that 

the CJL method reports the 6-month returns of portfolios that are rebalanced monthly. CJL 

method gives a picture of what happens on the average, but the JT method is more realistic.

I will end this section with an example of classification based on past returns. Table 6 shows 

HeSE stocks classified at November 1996 (the last portfolio formation) on the basis of past 6

month returns.

Column 10-1996 shows what category each stock entered in the previous month. It is 

somewhat interesting that Nokia is in class 3 and not in the winners’ class. A reader may 

wonder also why Yrityspankki SKOP, the notorious bank with negative book equity, 

appears in winners’ class. The reason is that SKOP shares traded below 1 FIM at the time, 

and small appreciation in absolute terms makes large percentage gain. Personally I take it as 

an example, how important it is to consider qualitative factors in investing.



58

Table 6. Stock ranking in November 1996, based on 6 month
Column "10-1996" shows position in previous ranking.

CLASS 1 -10-1996 CLASS 2 10-1996 CLASS 3 10-1996
(LOSERS) .

Cultor 1 Aamulehti 2 Aspoyhtym 1
Enso 1 Amer 2 Citycon 3
Finnair 1 Arctos 1 Espoon 3
F invest 1 Atria 1 Fiskars 4
Hackman 1 Finnlines 3 Huhtamäki 3
Interbank 1 Ford 3 J. Tallberg- 4
Kesko 3 Instrumentarium KCl 4
Kone 1 Interavanti 2 Kemira 2
Lemminkäine 2 Länsi voi ma 2 Lassila & 4
Metsä-Serla 1 Metra 3 Leo Longlife 2
Outokumpu 1 Neste 2 Lännen 2
Partek 1 Norvestia 2 Nokia 3
Raision Yhtymä Orion 3 Rautakirja 3
Rauma 1 Rautaruukki 3 Starckjohan 2
Raute 1 Santasalo- 2 Tamfelt 2
Stromsdal 1 Stockmann 2 Vaisala 3
UPM- 1 Suunto 1 Viking Line 2
Valmet 2 Alandsbanke 2

compound returns.

CLASS 4
(WINNERS)

Asko
Birka
Castrum
Hartwall
Merita
Nokian
OKO
Pohjola
Polar
Sampo
Silja
Tamro
Tamrock
TT Tieto
Tulikivi
WSOY
YIT-
Yrityspankki

10-1996

4
3
4 
4
3
4 
4
3
4
3
4 
4 
2 
4 
4 
4 
4 
4

5.6 Time-series properties of momentum portfolios

5.6.1 Stationarity of return series generated by momentum strategies

Before testing any hypotheses about different momentum strategies, it is interesting to 

investigate time-series properties of returns to momentum strategies. First step is to find out, 

if the series are stationary. I’ll use the definition of Pindyck & Rubinfeld (1991). stochastic 

properties of a stationary series are assumed to be invariant with respect to time. In other 

words, mean and variance of stationary series don’t depend on time. This means, that we can 

make inferences about the distribution of stationary series by looking at a realisation, i.e. 

historical observations. On the other hand, a nonstationary series is one with time-dependent 

mean and variance.

What stationarity has to do with momentum profits? The idea is, that the characteristics of 

stationary time series don’t depend on time. Assume that my data verifies that recent 

winners outperform recent losers. The next question is', can we expect this to continue in the 

future? If the return series of winners and losers are stationary, statistics answers ‘yes 

However, if the series are nonstationary, say random walk, the answer is definitely “no”.
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This is because for random walk, the best forecast for tomorrow’s realisation is today’s 

observation. An exogenous shock has a permanent impact on random walk, i.e. the mean 

changes. This is why historical patterns can’t be used to forecast the future.

To test for random walks, I will use Augmented Dickey-Fuller (ADF) regressions. Null 

hypothesis is, that the series is random walk. If we’re able to reject the null, we can accept 

the alternate that means the series is stationary. I have used PcGive 9.0 software to run the 

regressions. ADF(l) test is:

Ax, =a + (ß-l)xM + yàxt_, + eT
H0 : ß -1 = 0 series is white noise, i.e. random walk with drift

(35) #, : ß -1 < 0 series is stationary

Test statistic r = ——- 
a

Equation 35 is known as ADF(l) test, because the highest lag used for differenced x is one. 

Test statistic is calculated as ordinary /-statistic, but it does not follow Student’s /- 

distribution. Rejecting the null requires a larger (absolute) value of test statistic compared to 

regular /-distribution. Pc Give calculates automatically the ADF t-values, using critical 

values that are based on a response surface developed by James MacKinnon (1991). These 

tests are called unit root tests, because if the null hypothesis is true, the series has a unit root. 

In other words, it becomes stationary after differencing once. Table 7 reports test results. 

The variables are named using the following principles:

RS66 refers to a strategy that forms portfolios on the basis of past 6 month returns and holds 

these portfolios for six months. RS stands for relative strength. The RS66 strategy forms 

four portfolios:

• RS66-1 includes the loser stocks in the bottom quartile (bottom 25 %)

• RS66-2 includes stocks in the second-worst quartile (25-50 %)

• RS66-3 includes stocks in the second-best quartile (50-75 %)

• RS66-4 includes the winner stocks in the top quartile (top 25 %).

RS63 refers to a strategy that forms portfolios on the basis of past 6 month returns and holds 

these portfolios for six months. The strategy forms four portfolios like the previous strategy:

• RS63-1 includes the loser stocks in the bottom quartile (bottom 25 %)
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• RS63-2 includes stocks in the second-worst quartile (25-50 %)

• RS63-3 includes stocks in the second-best quartile (50-75 %)

• RS63-4 includes the winner stocks in the top quartile (top 25 %).

Table 7. Unit-root tests, momentum strategies 

Portfolios formed using the CJL method 

Critical values: 5%=-2,887 1%=-3,489

t-adf: ADF t-statistic (/SE)
beta y_1 : one plus coefficient on lagged level
sigma: equation standard error
lag: highest lag used (value of s)

t-adf beta у 1 siarna laa
RS66-1 -3,1814* 0,81859 0,022764 1
RS66-1 -2,9016* 0,84205 0,022844 0
RS66-2 -3,6005** 0,79261 0,021115 1
RS66-2 -3,3534* 0,81576 0,02118 0
RS66-3 -3,0090* 0,82969 0,018771 1
RS66-3 -3,2018* 0,8282 0,018687 0
RS66-4 -2,8516 0,84712 0,018649 1
RS66-4 -3,0530* 0,84447 0,018567 0
RS63-1 -5,7537** 0,57959 0,03799 1
RS63-1 -4,0136** 0,70978 0,041058 0
RS63-2 -5,6443** 0,55912 0,034816 1
RS63-2 -4,8384** 0,64935 0,035778 0
RS63-3 -5,6763** 0,61207 0,027522 1
RS63-3 -4,3554** 0,70728 0,02912 0
RS63-4 -4,1847** 0,70239 0,029622 1
RS63-4 -3,9524** 0,74073 0,029737 0

*= significant at 5 % level **= significant at 1 % level

Table 7 reports test statistics for portfolios formed using the CJL method (see section 5.4). 

Test statistic (t-adf) is always calculated for the coefficient of хы in equation 35. Number in 

the “lag” column is the highest lag of differenced x. So if “lag” is 1, term Лхы is included, 

and if ”lag” is zero, lagged difference of x is not included in equation 35. Running ADF 

regressions with different lags is a standard procedure when testing for unit roots. 

Interpretation of test results is easy: both RS66 and RS63 strategies produce return series 

that are stationary. Testing portfolios formed using the JT method produces very similar 

results, so they are not reported.

5.6.2 Autocorrelation of returns

We know that if the past is our guide to future, in terms of security returns this means that 

they exhibit serial correlation. Because relative strength strategies exploit serial correlation
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in past returns, it is likely that the RS returns themselves are autocorrelated. To formalise 

this idea, I will employ the model proposed by Jegadeesh & Titman (1993). The model, 

presented in section 4.4, stipulates that winners stay winners and losers stay losers, formally

(36) E[rit - rt I r„_, - r,_, > 0] > 0 and

(37) E[rit-rt < 0] < 0 -

Sample autocorrelation functions (SACFs) reveal, to what extent tomorrow’s values are 

affected by today’s or preceding realisations. Furthermore, peaks in the SACF tell how far 

we should look when making forecasts. In terms of statistical significance, we know that 

under the null hypothesis of white noise, sample autocorrelation coefficients follow normal 

distribution with zero mean and variance of 1/T, where T is the number of observations.

Knowing this, we can set 95 % confidence bounds at ±1,96/ Vt (in Figure 12, cb 95% is 

the upper confiden bound). If a sample autocorrelation with certain lag is larger than 

± 1,96/VT, we are 95 % confident that the true autocorrelation is greater than zero. Figure

12 shows the sample autocorrelation functions of 6/6 strategies that buy stocks based on past 

6 month returns and hold them for six months. (Portfolios are formed using the CJL 

method.)

Figure 12. 6/6 month strategies

RS66-1
RS66-2

* °'6 -

RS66-3
RS66-4
cb 95%

It comes clear from figure 12 that all four portfolios exhibit significant autocorrelation. For 

all four portfolios, first four autocorrelations are above the upper confidence bound. Figure 

13 is drawn for the 6/3 month strategies. In this case, the winner portfolio seems to be more 

autocorrelated than the others, but differences are again quite small.
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Figure 13. 6/3 month strategies

0,6

0,1 - ------cb 95%

At this point, it would be tempting to conclude that past returns with 1-4 lags explain large 

part of relative strength returns. Next step would be to fit an ARMA (autoregressive - 

moving average model) to the data. However, there is one potential problem, successive RS 

returns use overlapping months, even though portfolios are rebalanced monthly. For 

example, two successive RS66 returns use returns on four overlapping months (although the 

portfolios are different). As shown in table 6, many stocks enter the same portfolio in 

successive rankings. This leads us to ask: how autocorrelated are returns tor 6/1 month 

strategy, i.e. a strategy that forms portfolios based on past 6 month returns but holds them 

for on month only (in my terminology, portfolios are named R.S61-1, RS61-2, RS61-3 and 

RS61-4).

Figure 14. 6/1 strategies

RS61-1
RS61-2
RS61-3
RS61-4

------ CB 95%
-0,1 -

------ CB95%

Figure 14 shows, the one-month returns exhibit some autocorrelation, but not as much as the 

six-month strategies. (“CB 95%” lines are 95 % confidence bounds.) This clearly reflects the 

fact, that six-month strategies use overlapping months. As expected, all portfolios share high
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autocorrelation of first order. Looking at higher orders, it is notable that the losers portfolio 

(RS61-1) posts negative second-order autocorrelation, that is close to the lower confidence 

bound. Nevertheless, the conclusion that past losers turn into winners would be wrong, since 

even the loser portfolios may have positive average return in a given month. Actually, the 

average return for whole 115 month period is positive for all loser portfolios (RS66-1, 

RS63-1 and RS61-1).

To complete autocorrelation tests, it is appropriate to test the hypothesis that all 

autocorrelation coefficients are different from zero. This can be one using the Box-Pierce 

test. Test statistic Q follows the chi-square distribution. Q and null hypothesis are defined 

as:

(38) *=i

ff. : all autocorrelations are zero

I performed the Box-Pierce test for all my momentum portfolios. After seeing the SACF 

graphs, it is not surprising that the null was rejected for all portfolios. This leads us to accept 

the test hypothesis that autocorrelations differ from zero. Table 8 reports results for the 6/6 

and 671 strategies. Comparison of test statistics tells that the sum of squared autocorrelations 

for the six-month returns is much more than for one-month returns. Statistics for other 

strategies are not reported, since they lead to similar conclusions (the null hypothesis is 

always rejected).

Table 8. Box-Pierce test statistics
strategy portfolio К Q critical value (90%)

6/6 RS66-1 12 202,30 6,30
RS66-2 12 216,70 6,30
RS66-3 12 278,00 6,30
RS66-4 12 289,00 6,30

6/1 RS61-1 12 20,48 6,30
RS61-2 12 28,47 6,30
RS61-3 12 32,05 6,30
RS61-4 12 28,32 6,30

Now we have concluded two important facts about momentum portfolios: the return series 

are stationary and they are significantly autocorrelated. Both results are expected, and 

suggest that results concerning momentum profits (reported in chapter 6) could be used in
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forecasting returns. Because the returns are stationary, it is possible to apply AR or ARMA 

models for returns for forecasting. Any model should be fitted to 6/1 return data. The shape 

of the SACF of 6/1 month strategies (figure 14) suggests, that both autoregressive and 

moving average terms are needed.

6. Empirical Findings and Analysis

6.1 Descriptive facts about risk premiums

This section answer some fundamental questions: how large expected premium investors 

demand, when they buy shares of distressed firms? Secondly, is it true that small firms have 

to provide higher expected return than large firms in order to receive equity capital? There is 

no third question, since we know that the expected market premium is the most important 

factor in forecasting portfolio performance and setting objectives.

This study covers a period often years. In my opinion, this allows for some generalisation of 

results. Long-term trends should manifest themselves in ten years and also dominate short

term fluctuations. Finnish economy has seen both deep recession and rapid growth between 

May 1987 and April 1997. There have been both fixed and fluctuating exchange rate 

regimes. This makes it hard to argue, that any result in this study would be due to certain

Table 9. Characteristics of risk premiums
Sample size 120: 1987 (5) to 1997 (4)

SMB HML HEXY RPREM

Mean (monthly) 0,17% 0,51 % 0,89 % 0,11 %
Mean p.a. 2,07 % 6,37 % 11,21 % 1,37%

t-value of monthly mean 0,89 2,43 1,36 0,17

Std.Devn. (monthly) 2,06 % 2,27 % 7,00 % 7,01 %
Std.Devn.Nl2 7,15% 7,86 % 24,23 % 24,30 %

Skewness -0,3514 0,1152 -0,0449 -0,0711

Excess Kurtosis 0,9828 0,0069 0,1812 0,1323

Minimum (monthly) -7,04 % -6,02 % -17,58% -18,62%

Maximum (monthly) 5,54 % 6,06 % 20,53 % 19,19%

Normality ChiA2(2)= 6,5024 0,4810 0,9110 0,7435

p-value [0,0387] * [0,7862] [0,6341] [0,6895]

macroeconomic conditions, and hence sample-specific. This could be the case in Jukka 

Järvelä’s thesis, which covers recession years 1989-1994.
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Table 9 presents descriptive statistics about the risk premiums and HEX yield index. It is 

meant to give an overall view. RPREM is the difference between HEX index return and 1- 

month Helibor rate. Mean return and standard deviation are reported on both monthly and 

annual basis. Skewness tells if the variable distribution “has fallen” to left or right side. 

Negative skewness means, that the observations contain too many values smaller than mean, 

compared to the normal distribution. Excess kurtosis is present, when the distribution has fat 

tails. Graphs of distributions can be found in pp. 53-54.

Size premium (SMB) is about 2 % p.a., which is bit less than I expected. Because of high 

standard deviation, t-value is disappointingly low. Strictly speaking, we cannot claim that 

the size premium is different from zero. However, cumulative development of SMB 

portfolios is clearly positive, as shown in figure 15. As mentioned in section 5.4, SMB fails

V

the normality test because its distributions has fat tails. Distress premium (HML) has an 

annual mean value of 6,37 %, and t-value shows that the mean is significant at 1 % level. 

Thus it is justified to draw the conclusion, that carrying the extra risk of distressed firms was

rewarded.

Market premium is surprisingly small, if positive. Two things explain the small value, deep 

decline of HEX in 1991-92 and excessively high interest rates during the same period. To 

put things into perspective, table 10 reports the premiums in the later half of the data. In my 

opinion, table 10 shows how important is correct timing.

Table 10. Characteristics of risk premiums in 92-97
Sample size 57:1992 (8) to 1997 (4)

SMB HML HEXY RPREM

Mean (monthly) -0,10% 0,41 % 2,71 % 2,19%

Mean p.a. -1,15% 5,01 % 38,47 % 30,07 %

t-value of monthly mean -0,32 1,23 2,80 2,29

Std.Devn. (monthly) 2,25 % 2,50 % 7,30 % 7,24 %

Std.Devn.*Vl2 7,81 % 8,65 % 25,30 % 25,07 %

It also casts some doubt on the slogan, that “in the long run, equities are a sure bet”. In the 

case of Helsinki Stock Market, they are not. Table 10 should not be interpreted as an 

“example” of how the wealth of typical stock investor has accrued. The starting point is 

deliberately chosen at HEX bottom of the period 1987-97.
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Figure 15. Cumulative risk premiums 
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The distress premium for 1992-97 is 5 %, which is quite close to value for the whole period 

(6,37 %). The size premium is in negative territory, which is a bit dubious. However, as 

suggested by very low t-value, the right conclusion is that size premium for 1992-97 is zero. 

Figure 15 shows the indexed premiums (1.5.1987 = 100). I have included the HEX index, 

since it represents a real investment strategy like SMB and HML, whereas the risk premium 

represents kind of opportunity cost.

Cumulative graphs of SMB and HML are quite smooth compared to cumulative risk 

premium. It is interesting that even though the size premium has mean value close to zero 

with low significance, the SMB portfolio hasn’t fallen under starting value during the whole 

10-year period (lowest value in Sept. 87 is 98,1). Also the cumulative distress premium 

draws a steadily rising line.

The fact, that the index portfolio continuously underperformed the HML portfolio until 

April 1996, forces one to question the efficiency of HEX index. However, those argue that 

the index lies on the efficient frontier, will find comfort from the fact, that the index 

performance has been stunning since October 1992. Development of risk premium 

(RPREM) really shows, how the combination of sky-high interest rates, slump in real 

economy and currency woes can dent equity values. All in all, the graphs of figure 15 seem 

to emphasise differences in standard deviations reported in table 9. Market and risk 

premiums show far larger variance than size and distress premiums.
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6.2 The relationship of market premium and size premium

It was found out in section 5.4, that size premium and market premium are correlated to a 

high degree. Overmore, the correlation is negative (-0.49). In addition to a small 

multicollinearity problem, the correlation raises one question: is it true, that large gains in 

index are associated with low size premium? This hypothesis suggests, that an investor 

should stay out of small caps when the market in general is doing well.

Testing this hypothesis involves one potential problem: variance of market premium is far 

larger than variance of size premium. The method of standardized coefficients accounts for 

different variances. Standardized coefficients model uses variables that are normalized:

(39)
x-xy * — ‘> ■*-(

where sy and sx are the standard deviations of y and x. Then the normalized dependent 

variable is regressed on normalized independent variable (with no constant term):

(40) y,* = ß*xt *+et.

Interpretation of the regression coefficient, that is ß*, is the following: change of 1 standard 

deviation in x leads to a change of ß* standard deviations in y. By construction, in the model 

with one independent variable the standardized coefficient is equal to correlation of x and y.

Figure 16 shows, that when risk premium deviates upwards from its mean, on the average 

size premium deviates downwards from its mean. Taking account of different variances, 1 

standard deviation change in RPREM is accompanied with 0,49 standard deviation change 

in SMB, and SMB changes to opposite direction. The regression fit is fortunately far from 

perfect (the multicollinearity problem is not severe), but there seems to be some connection 

between SMB and RPREM. Possible explanation is that when the market is really bullish, 

investors have large appetite for small companies, and the required return on equity 

decreases. Why would investors be especially interested in small caps when the market is 

bullish? I have no feasible explanation for this. Anyway, as suggested at the beginning of 

this section, my evidence urges investors to stay out of small caps, when the market is 

buoyant.
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Figure 16. Normalized SMB regressed on normalized RPREM
+ SMBN x RPREMN

SMBN = normalized SMB and RPREMN = normalized RPREM

6.3 How the FF model fits Finnish data

I will report the results of FF regressions in this section. Portfolios to be explained were 

formed using five variables: BE/ME, E/P, CF/P, dividend yield and market capitalisation. 

The main idea is to assign stocks to four portfolios based on some accounting variable. All 

returns on portfolios are reported in excess of risk-free rate.

6.3.1 BE/ME portfolios

Dividing stocks to four portfolios on the basis of book-to-market equity produces large 

differences in returns, as shown in table 11. The difference between returns of highest and 

lowest BE/ME quartile returns is almost 16 %. Standard deviations show, that there is a 

difference in risk as well: high BE/ME stocks are somewhat riskier than low-BE/ME stocks. 

However, intermediate portfolios 2 and 3 produce practically equal returns at equal risk. All 

in all, investors that had the courage to buy distressed stocks, were rewarded.

Table 11. BE/ME QUARTILES
1 2 3 4

Mean p.a. 0,048 0,147 0,148 0,206
St.dev. 0,224 0,224 0,209 0,259
t-value 2,34 7,19 7,79 8,71
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Running the FF regressions produced results that are in line with expectations and theory 

presented in chapter 3. All portfolios load heavily on market risk premium, and the 

coefficients vary between 0,77 and 0,90. (In table 12, t-values for b are calculated for the 

null hypothesis that b is one.) It is clear, that the market premium has the largest explanatory 

power of the three risk premiums. This is confirmed by the fact, that market premium has 

clearly the highest partial correlation with returns. Coefficient on size premium, s, shows 

more variation. High value of s indicates, that the portfolio includes few large-cap stocks, 

and low sisa sign that the portfolio holds many small cap stocks.

Table 12.
______________________ BE/ME Portfolios________________
Portfolios are formed at the beginning of May from 1987 to 1996. Then

monthly returns are regressed on risk premiums, using the following equation:
Rj-Rf =a + bt [/?M -/?„]+sfSMB+h¡HML+si
BE/ME QUARTILES BE/ME QUARTILES

1 2 3 4 1 2 3 4

a -0,003 0,002 0,001 -0,001 t(a) -0,77 0,58 0,19 -0,34
b 0,904 0,844 0,774 0,873 t(b) -1,80 -2,99 -4,73 -2,57
s 1,018 0,394 0,444 0,738 t(s) 5,73 2,26 2,78 4,46
h -0,785 0,047 0,316 1,307 m -5,46 0,33 2,44 9,76

Adj. R2 0,72 0,73 0,74 0,81
F(3,116) 101,06 105,96 110,83 173,33

Loadings on HML tell exactly the story favoured by Fama & French. Distressed stocks, that 

have high BE/ME, have positive loading, close to 1,3 in my sample. On the contrary, growth 

stocks, that have low BE/ME, load negatively on HML (A = -0,8). The model does a pretty 

good job, since the range of adjusted R2 's is 72 -81 %. The constant term is unsignificant in 

every regression. All in all, these findings support the story that asset pricing is rational, and 

hence the distress premium is compensation of risk carried.

6.3.2 E/P portfolios

Since price-earnings ratio is the most popular valuation measure, it is relevant to test how 

the model fits portfolios sorted on E/P. Table 13 reports core statistics, and a quick look at 

returns reveals that E/P paints a very different picture from BE/ME. The value investor, that 

bought high E/P (low (P/E) stocks, lost money compared to the growth investor. This result 

is in contradiction with earlier evidence. The findings on E/P portfolios should be



70

interpreted cautiously, since the sample contains many firms with negative earnings, 

especially during the recession years.

Table 13. E/P QUARTILES
___________ 12 3 4
Mean p.a. 0,180 0,134 0,137 0,096
St.dev. 0,283 0,247 0,191 0,189
t-value 6,99 5,93 7,83 5,56

In terms of risk and return, there seems to be a trade-off Low E/P stocks are significantly 

riskier than high E/P stocks.

Table 14.
E/P Portfolios

Portfolios are formed at the beginning of May from 1987 to 1996. Then 
monthly returns are regressed on risk premiums, using the following equation:
Rj -Rf =a + bi[/¿M -/?F] + s,SMB + htHML+si
E/P QUARTILES E/P QUARTILES

1 2 3 4 1 2 3 4
a 0,001 0,001 0,001 -0,003 t(a) 0,14 0,17 0,22 -0,80
b 1,024 0,960 0,747 0,667 t(b) 0,32 -0,75 -6,01 -6,58
s 1,118 0,527 0,508 0,443 t(s) 4,53 2,95 3,61 2,61
h 0,465 0,041 0,133 0,178 t(h) 2,33 0,29 1,17 1,30

Adj. R2 0,65 0,76 0,76 0,64
F(3,116) 75,20 128,58 124,78 69,83

Table 14 reports estimated regression coefficients. Once again, the market premium has 

highest explanatory power. Loadings on size premium are pretty close to those of BE/ME 

portfolios. They would suggest that on the average, growth stocks are among small caps and 

value stocks are among large caps. Slopes on the distress premium have unexpectedly low 

significance levels. This would indicate, that HML is not able to explain returns on high 

eamings-yield stocks. In spite of the partly suspicious results, adjusted R2's are 64 -76 %, so 

the model fits the data adequately.

6.3.3 CF/P portfolios

Cash flow per share is not as widely used yardstick as earnings per share, but it has some 

advantages, at least from a statistical viewpoint. Since cash flow is basically the sum of 

earnings and depreciation, CF/P data includes far less negative values than E/P data.
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Because of this, results concerning portfolios sorted on CF/P may be more reliable than in 

the previous section. Table 15 reports average returns and standard deviations of CF/P 

portfolios.

Table 15. CF/P QUARTILES
1 2 3 4

Mean p.a. 0,158 0,093 0,118 0,172
St.dev. 0,289 0,201 0,199 0,227
t-value 5,99 5,07 6,47 8,29

Returns to CF/P strategies tell the same story as BE/ME portfolios. In general, value 

portfolios earn more. It is hard to explain, why portfolios 2 and 3 earn less than portfolio 1. 

It is usual, though, that any effect appears most clearly in the extreme portfolios, when 

stocks are divided to a certain number of portfolios. Trade-off between risk and return is 

rather linear in portfolios 2-4, but the low CF/P portfolio again makes an exception. It could 

be that the lowest quartile includes firms with really fast projected growth and optimistic 

valuations. No one should be surprised to find, that these firms offer returns that are risky.

Table
CF/P Portfolios

Portfolios are formed at the beginning of May from 1987 to 1996. Then 

monthly returns are regressed on risk premiums, using the following equation:
R, -Rf =a + bt \Rm -7?f]+stSMB+h:HML+si

CF/P QUARTILES CF/P QUARTILES
1 2 3 4 1 2 3 4

a 0,001 -0,003 -0,001 0,002 m 0,14 -1,13 -0,18 0,49
b 1,057 0,769 0,752 0,812 t(b) 0,73 -5,07 -5,39 -3,50
s 1,171 0,531 0,403 0,442 t(s) 4,45 3,48 2,62 2,45
h 0,126 0,219 0,104 0,433 t(h) 3,48 1,78 0,83 2,97

Adj. R2 0,62 0,73 0,73 0,72
F(3,116) 65,61 109,04 108,18 99,67

Portfolios sorted on cash flows produce coefficients that comply well with the theory. As 

expected, all “betas” are close to unity, although the hypothesis that “beta” is 1 is rejected 

for all but portfolio 1. Value stocks load more on size premium than growth stocks. 

Loadings on distress premium are small in value, but they are statistically significant (with a 

single exception). All these findings are in line with the results of FF96 (Table III).
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6.3.4 Portfolios formed on dividend yield

Dividend yield is a commonly used measure of value. Value investors like firms, that pay 

out 40-50 % of earnings. Especially forest industry firms have high payout ratio. It is only 

natural that value firms offer high dividend yield, since mature businesses don’t require as 

much investment as growth businesses. Personally I believe that dividends matter. The 

period covers many years, when dividends were scarce in general, but this should have no 

effect on results. Table 17 reports core characteristics. It shows that both value and growth 

stocks offer ways to make money. Returns decline with dividend yield in the first three 

portfolios, but the lowest-yield portfolio offers superior returns. In terms of risk, portfolio 4 

with highest return has the lowest risk. At this point, it important to recognize that an 

investment strategy is always determined by investment horizon. Some people prefer a bird 

in hand to two in a bush. For the former, stocks that offer high dividend yield will certainly 

fulfil their expectations.

Table 17. DIV/P QUARTILES
1 2 3 4

Mean p.a. 0,143 0,125 0,066 0,170
St.dev. 0,274 0,225 0,201 0,191
t-value 5,72 6,11 3,57 9,76

Regression coefficients for the dividend yield portfolios follow the usual pattern. Once again 

market premium is the dominant regressor. Loadings on size premium are high, especially 

for the lowest DIV/P portfolio. This indicates that small firms in general pay low dividends.

Table 18.
DIV/P Portfolios

Portfolios are formed at the beginning of May from 1987 to 1996. Then 

monthly returns are regressed on risk premiums, using the following equation:
Rj ~Rf — ct + ht[/?M — RF]+SjSMBhjHML,+
DIV/P QUARTILES DIV/P QUARTILES

1 2 3 4 1 2 3 4
a -0,002 0,003 -0,005 0,002 t(a) -0,47 0,77 -1,48 0,66
b 0,998 0,871 0,712 0,738 t(b) -0,03 -2,35 -5,72 -6,09
s 0,904 0,623 0,274 0,706 t(s) 4,01 3,38 1,63 4,90
h 0,529 -0,494 0,182 0,309 t(h) 2,90 -3,31 1,34 2,65

Adj. R2 0,69 0,70 0,68 0,74
F(3,116) 89,83 91,01 85,80 115,57
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Because of this, small caps will have to pay a premium price on they equity. Details can be 

checked from table 18.

6.3.5 Market cap portfolios

Excess returns on small caps is one of the most debated issues in stock market research. In 

my data, the average size premium is pretty small, about 2 %. However, it seems to be a fact 

that small stocks earn more also in Finland. Actually there are no differences in average 

returns of 75 % of firms, but the largest quartile has produced disappointing gains in value.

It is easy to find explanation for the seemingly low performance of largest firms. Finland has 

been dominated by engineering and forest industries until early 1990s. The performance of 

largest industrial groups was considered important at national level, since few large firms 

accounted for large part of exports. Republic of Finland has been and still is a significant 

owner in many of the core firms, like Valmet, Rautaruukki and Enso Group. The fact that 

these firms have paid a low price on their equity capital, was of national interest. The largest 

firms are also big employers, so their fortunes have a significant influence on our national 

economy. Return statistics can be found in table 19.

Table 19. MARKET CAP QUARTILES
1 2 3 4

Mean p.a. 0,160 0,161 0,155 0,071
St.dev. 0,215 0,216 0,270 0,235
t-value 8,15 8,19 6,27 3,30

The loadings of small and large caps on risk premiums are of interest, since value stocks are 

often among small ones. Table 20 reports regression results of market cap portfolios.

It is only natural, that small firms load heavily on the size premium. (Here I would like to 

remind, that SMB is the difference between small and large stock returns. There is no 

danger, that the dependent and independent variable would be the same.) After all, it is the 

owners of small companies, that collect the extra return on small caps. On the whole, returns 

and regression statistics for different market cap portfolios partly support the irrational- 

asset-pricing story advocated by Lakonishok, Shleifer & Vishny (1994). Because the 

volatility of small and large stocks is practically equal, one can’t claim that small stocks are 

riskier. The connection with CJL story is that investors seem to like household names, that
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Table 20.
Market Cap Portfolios

Portfolios are formed at the beginning of May from 1987 to 1996. Then 
monthly returns are regressed on risk premiums, using the following equation:
R1-Rf =a + b,[RM -RF] + s,SMR+hfHML+s,
MARKET CAP QUARTILES MARKET CAP QUARTILES
1 (small) 2 3 4 (big) 1 (small) 2 3 4 (big)

a -0,002 0,001 0,00 -0,002 t(a) -0,51 0,36 0,229 -0,687
b 0,833 0,868 0,890 0,807 t(b) -3,40 -2,56 -1,73 -4,97
s 1,559 1,732 -0,100 -0,596 t(s) 9,49 10,04 -0,474 -4,58
h 0,507 -0,071 0,493 -0,047 t(h) -0,687 -0,51 2,88 -0,45

Adj. R2 0,74 0,71 0,72 0,86
F(3,116) 111,90 97,88 103,07 246,02

are usually large stocks. What investors particularly dislike are fallen angels, that is 

distressed stocks, which usually enter the small-cap portfolio. The outcome of investors’ 

preferences is, that small caps earn more than large caps, with equal risk.

Table 21. Small and big companies and their BE/ME,
Panel A: stocks A - M
Classification is based on figures for 1995.

yhtiö CAP95 BE/ME yhtiö CAP95 ВЕ/МЕ
Aamulehti S M Amer В н

Arctos Capital S H Asko В н
Aspoyhtymä s L Cultor в L
Atria s H Enso в Н
Birka s H Espoon Sähkö в L
Castrum s H Finnair в М
Citycon s M Finnlines в М
Finvest s H Fiskars в L
Ford s L Huhtamäki в М
Hackman s H Instrumentarium в L
Hartwall s L Kemira в М
Interavanti s H Kesko в Н
Interbank s M Kone в М
J. Tallberg-Kiint s H Kymmene в М
Lassila & Tikanc s M Länsivoima в М
Lemminkäinen s M Merita в М
Leo Longlife s H Metra в М
Lännen Tehtaat s H Metsä-Serla в Н

Loadings on the distress premium also have a story to tell. Table 21 shows both small and 

large stocks and their BE/ME class, based on 1995 figures. I have calculated average 

BE/ME for small and big companies. The calculation principle is, that firms in L, M and H
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classes are given values 1, 2 and 3. Comparing the averages shows, that small caps have 

higher average BE/ME. Thus small firms are relatively more distressed than large firms and 

therefore load positively on HML. On the contrary, large firms are usually not distressed and 

load negatively on HML. Large stocks’ negative h of - 0.047 shows this clearly.

Table 21. Small and big companies and their BE/ME
Panel B: stocks N - Ö
Classification is based on figures for 1995.

yhtiö CAP95 BE/ME yhtiö CAP95 ВЕ/МЕ
Nokian Renkaat S M Neste В Н
Norvestia S M Nokia В L
OKO S H Orion В L
Polar s H Outokumpu в М
Raute s H Partek в М
Santasalo-JOT s M Pohjola в L
Silja s H Raision Yhtymä в Н
Starckjohann s L Rauma в L
Stromsdal s H Rautakirja в М
Suunto s L Rautaruukki в М
Tamfelt s M Repola в м
Tamrock s L Sampo в м
Tulikivi s M Stockmann в L
Vaisala s L Tamro в М
WSOY s M TT Tieto в L
YIT-Yhtymä s L UPM-Kymmene в М
Yrityspankki SK1 s *** Valmet в L
Ålandsbanken s L Viking Line в L

Average BE/ME 2,2 Average BE/ME 1,9
Notes: When average BE/ME is calculated, companies

the L, M and H classes are given the values 1,2 and 3. 
***) Yrityspankki SKOP has negative book equity.
It is therefore excluded.

6.4 Does the model leave an unexplained component in returns?

We have evaluated the FF model by testing the significance of individual coefficients and 

calculating the adjusted R2. However, we have not answered one essential question: is there 

an omitted risk factor? If this was the case, the regression intercepts would systematically be 

significant. Gibbons, Ross & Shanken (1989) introduce a statistic for testing the hypothesis 

that all regression intercepts are zero.
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The GRS test is useful, when stocks are divided to a number of portfolios and then returns 

on these portfolios are regressed on some risk factors. For example, Fama & French run 

(1996) the GRS tests on their portfolios. It can be used for any multivariate asset pricing 

model, although here I will just briefly explain how the GRS test is applied to the FF model. 

In general, the test is for efficiency of a portfolio of L other portfolios. lad like to point out, 

that in this context efficiency means the ability of independent portfolios to explain returns 

on dependent portfolio. In my sample, the other portfolios are the risk factors, namely 

market risk, SMB and HML. First step is to run the time series regressions on portfolios 

formed on some criteria. Let this criteria be book-to-market equity. Since we are testing the 

FF model, the regressions are those described in the previous section.

Ri -Rf=a¡ + b¡[Rm -Rf] + SjSMB+ hiHML + ei V/ = 1...4

(41) where i?, = return on the lowest BE/ME quartile
R2 = return on the second BE/ME quarti le etc.

Covariance matrices of excess returns and residuals from the regressions are needed to 

calculate the test statistic. The null hypothesis, that all the regression intercepts are zero, is 

formally:

(42) H0 :a, =0 Vi = 1...4.

The test statistic, as described by equation 43, is complex. I have calculated the test statistics 

using Matlab software, which is handy for matrix calculations.

L
N

T-N-L
T-L-l

(l + rrpn-'rtYslI.-'S0~F{N, T-N-L)

Where rp = vector of excess returns on the N portolios (4x1)

О = covariance matrix of excess returns 
(43) ô - vector of regression coefficients, i.e. 5 = (a, a2 a3 a4 )7 

E = residual covariance matrix 
T = number of observations
N = number of portfolios tobe explained (here N = 4)
L = number of explanatory portfolios (here L = 3).
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Table 22.
Portfolios sorted on

GRS test statistics
test statistic p-value

BE/ME 0,37 0,83
E/P 0,24 0,92

CF/P 0,50 0,73
DIV/P 1,41 0,24
MCAP 0,15 0,96

Theoretically speaking, if the null hypothesis holds, some combination of the L portfolio is 

on the minimum variance frontier. This means that the holdings of rational investors, are 

some combination of the market, SMB and HML portfolios. In practice, the concept of 

efficiency is problematic for several reasons. Therefore the GRS test should be regarded as a 

validity test. If the null hypothesis holds, the model is useful and no additional explanators 

are needed.

Table 22 reports GRS test statistics and p-values for my five sets of portfolios. The p-values 

measure the probability for the observing the reported or larger value, if the null hypothesis 

is true. Large p-values indicate, that the null hypothesis holds for all five sets of portfolios. 

The relevant conclusion is, that the FF model does not leave an unexplained component in 

returns.

The GRS test also makes it possible to compare, how well the model fits the data, when 

different criteria are used to form portfolios. In my data, tests statistics suggest that the FF 

model describes most accurately the returns on size-sorted portfolios. This is not surprising, 

since size premium enters the FF model. Also returns on BE/ME, E/P and CF/P portfolios 

are parsimoniously explained by the model. For some reason, returns on dividend yield 

portfolios don’t fit the model that well.

6.5 Comparison with earlier results

The fact that Jukka Järvelä (1995) has tested the FF model in his master’s thesis, makes it 

tempting to compare our results. His main conclusions were already explained in section 

3.6, and section 5.5 compares my correlation estimates to his estimates. Here I will compare 

our inferences about the FF model qualitatively. Differences in methods and time period 

covered don’t allow for comparing exact values of regression coefficients, for example.
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Järvelä has used weekly returns from the period 1989 - 94, and the relatively short time 

period has a certain effect on results. Järvelä uses equally weighted portfolios, just like I do.

Looking at the returns on portfolios formed on different criteria, we agree on that high 

BE/ME stocks earn more than stocks with low BE/ME (Järvelä’s table XXIV). This 

tendency is clear especially in the second half of Järvelä’s data period. The whole period and 

first half are bit problematic, because returns on all portfolios are negative. He reports the 

returns using a two-way classification, but in the second subperiod, in three out of four size 

quartiles high BE/ME stocks return more than low BE/ME stocks. Comparing returns on his 

size quartiles shows, that there seems to be a modest size effect, at least in the second half. 

Dividing stocks to quartiles based on earnings yield (E/P) does not produce any clear pattern 

in returns. This is probably due to large number of negative earnings in his sample. Järvelä 

has sorted stocks on dividend yield as well, with the result that buying stocks with high

dividends was rewarded.

Järvelä finds that the FF model has significant explanatory power (see his table XXXV). His 

range of R2’s is 31-74 %. The fit is poor especially in small cap portfolios. Järvelä has 

regressed the returns on his portfolios on a large number of specifications, including the 

CAPM. He finds, that the distress and size premium offer additional explanatory power, if 

the FF model is compared to the CAPM. However, market risk premium is the most 

important factor to explain returns. This is in line with my results. For some reason, his beta 

estimates are systematically higher than mine.

If we look at estimated slopes on risk factors, our results are fairly similar. Just like I do, 

Järvelä finds that low BE/ME stocks load negatively and high BE/ME stocks load positively 

on HML. Similarly, large companies load negatively and small companies load positively on 

SMB. All in all, I cannot find any contradictions in our results or conclusions.

6.6 How well ordinary momentum strategies work in the Finnish market?

Time-series analysis in section 5.6 revealed, that returns of momentum portfolios exhibit 

serial correlation. However, this does not necessarily mean, that one portfolio would 

consistently outperform another. In this section, I will analyse how portfolios, which are 

formed on past returns, perform during 1, 3 and 6 months after portfolio formation. The
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short investment horizon makes momentum strategies attractive. You don’t have to wait for 

years or trust in analysts, who may be driven be someone else’s interest. Just pick the stocks 

and collect the cash in six months.

We’re talking about ”ordinary” strategies, since the portfolios are fully rebalanced monthly. 

A word of caution is necessary here: the results don’t account for transaction costs. Since the 

portfolios are rebalanced monthly, commissions paid could potentially have had some 

impact on realised returns. I have chosen to ignore transaction costs for two reasons: average 

commission varies a lot from one investor to another, and all the published papers I have 

referred to, report profits before transaction costs.

6.6.1 Strategies based on past six month returns
The idea is to divide stocks to four portfolios based on past six month returns. Portfolio 1 

consists of past losers, portfolio 4 includes past winners, and portfolios 2 and 3 include 

stocks that are among the second and third quartiles. Table 23 reports the average monthly 

return in six months after portfolio formation.

Table 23. Momentum Profits
6/1 month strategy

oast tendency portfolio return p a. st.dev.* t-value

Loser RS61-1 10,0% 28,6 % 3,75
RS61-2 15,8% 23,0 % 7,37
RS61-3 8,5 % 20,0 % 4,58

Winner RS61-4 7,9 % 23,9 % 3,56

Contrary to all expectations, portfolio of past winners underperforms all other portfolios 

during the first month. The standard deviations are excessively high, which casts some 

doubts on the predictability of 1-month returns. Looking at three-month returns is necessary 

to avoid too precipitate conclusions. They are reported in Table 24.

Table 24. Momentum Profits
6/3 month strategy

oast tendency portfolio return p a. st.dev.* t-value

Loser RS63-1 7,6 % 18,5% 4,38
RS63-2 15,2% 16,2% 10,10
RS63-3 12,8% 14,5% 9,51

Winner RS63-4 11,2% 14,9% 8,05
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Holding period of three months paints a different picture. Past losers underperform other 

classes, and past winners have improved their performance. Surprisingly though, class 2 is 

on the top. However, three-month returns confirm the hypothesis, that past winners

outperform past losers. To complete this exercise, a look at six-month returns is necessary. 

Table 25 provides six-mo nth returns.

Table 25. Momentum Profits
6/6 month strategy

past tendency portfolio return о a st.dev.* t-value
Loser RS66-1 6,4 % 13,7% 4,97

RS66-2 14,1 % 12,6% 11,99
RS66-3 13,5% 11,4% 12,72

Winner RS66-4 13,5% 11,9% 12,18

The portfolio of past winners has again improved its performance, and is very close to the 

two intermediate portfolios. The final result is, that the past losers clearly underperform 

other portfolios. Most published papers about momentum test the following hypothesis: an 

arbitrage portfolio that buys past winners and sells past losers is profitable. This arbitrage 

portfolio seems to exist in my data as well. The difference between past winners and losers,

that is 7,1 % is the profit (per FIM long) for this arbitrage portfolio. Figure 17 shows the 

time-series of 6/6 strategy returns.

Figure 17.
Returns to 6/6 month strategies.

- RS66-1 к
- RS66-2K 
RS66-3K

■RS66-4k
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Figure 17 shows clearly, that momentum (or relative strength) strategies don’t work when 

the market declines. The differences in returns emerge from winter 1993 onwards. I’d like to 

remind the reader, that the general index touched bottom in September 1992. I have an 

interpretation for this development. When the currency was let float in autumn 1992 and 

first signs of economic upturn were seen, mainly foreign investors started buying export- 

oriented companies. It was clear that especially paper and pulp producers and engineering 

firms would benefit from sharp depreciation in exchange rate. The market jumped 

immediately, and optimism begun to spread rapidly. Continuous improvement in economic 

growth and earnings figures, and Finland’s EU membership have kept up the positive 

sentiment ever since. Finland’s membership in EMU should not be forgotten either.

6.6.2 Strategies based on past one-year returns

I have also tested another strategy, which is based on buying stocks on the basis of past one- 

year returns. There are no theoretical grounds for how far in the past one should look when 

picking stocks. In most published papers, the strategies reported use a time window ranging 

from three months to two years. In my sample, using one-year returns yields different results 

compared to the six-month strategy. Table 26 reports average returns for three-month 

holding period.

Table 26. Momentum Profits 
12/3 month strategy

tendency variable return p.a. st.dev.* t-value
Loser RS123-1 7,5% 18,1 % 4,46

RS123-2 11,9 % 16,7 % 7,62
RS123-3 8,2% 13,5% 6,52

Winner RS123-4 19,7% 14,9 % 14,14

The portfolio of past winners outperforms clearly all other portfolios. The second quartile 

does surprisingly well, as was the case with 6/3 month strategies. Higher returns on past 

winners are not a compensation for higher risk, since the volatility of past winners is lower 

than volatility of past losers. Table 27 shows average returns for a six-month holding period.
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Table 27. Momentum Profits 
12/6 month strategy

past tendency variable return p.a. st.dev.* t-value
Loser RS126-1 7,5 % 18,1 % 4,46

RS126-2 10,2% 12,4% 8,83
RS126-3 9,2% 11,0% 9,00

Winner RS 126-4 19,0% 12,0% 17,04

It seems, that the situation doesn’t change after the first three months. The difference 

between winners and losers is a compelling 11,5 %. The best thing for momentum investors 

is, that the winners are less volatile than losers. Figure 18 shows time-series of returns. 

There is one obvious reason for the performance of past winners’ portfolio form autumn 

1992. It is that, the winners’ portfolio buys Nokia at the beginning of December 92 and 

holds it until June 1996. There are normally 17 or 18 stocks in a portfolio, so the weight of 

Nokia in the winners’ portfolio is continuously about 6 %.

Figure 18. Returns to 12/6 strategies.

------RS12-1K
------RS12-2R
------RS12-3K
------RS12-4k

Other profitable choices include Raision Tehtaat, which the winner’s portfolio buys holds 

form March 1996, and TT Tieto, held continuously from June 1995. Because the portfolios 

are equally weighted, three successful stocks have together a weight of 18 % in the winner’s 

portfolio. These rockets explain the large difference between the returns of past winners and 

losers to a large degree.
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6.7 Performance of momentum portfolios formed using the JT method

Jegadeesh & Titman (1993) argue in their paper that their strategy produces very similar 

results compared to what they call the “buy and hold strategy”, that is the strategy reported 

in the previous section. Finnish data does not support their view. The fact that the 6/6 month 

strategy, for example, rebalances only 1/6 of total holdings every month, has one inevitable 

outcome. It is that the portfolios become “mixed” in a way that they hold both winners and 

losers, and returns on all portfolios converge to general index level. A quick look at table 6 

(on p.58) shows that the portfolios become cocktails of winners, losers and mediocre 

performers. Table six ranks a total of 71 firms. 29 of them, which is roughly 40 %, have 

different ranking from previous month. This is probably why the JT method doesn’t work in 

my data.

Returns to the 6/3 month strategy are reported in table 28. This evidence would suggest that 

past losers outperform past winners. However, the margin is narrow. To put the returns to a

Table 28. Relative Strength Profits
6/3 month strategy, JT method

tendency variable return p.a. st.dev.* t-value
Loser RS63-1 12,5 % 16,3% 8,23

RS63-2 12,1 % 14,3% 9,09
RS63-3 10,6% 14,1 % 8,04

Winner RS63-4 10,7% 13,9% 8,23
perspective, they should be compared to HEX index average return, which is 11,2 % for the 

whole period.

Because returns on past loser and winner portfolios are almost equal, it is relevant to test the 

hypothesis, that both portfolios have equal mean returns (although different variances). I 

have done this using a test statistic of eq. 44 that follows the t-distribution.

(Rx-R2)-(fiix ~//2)
(44> y¡Sx/nf +S¡/n¡

In equation 44, Rx and R2 are the sample means of the returns on loser and winner portfolios 

and Sx and S2 are sample volatilities, and n is number of observations. The null hypothesis 

is that means of the two samples are equal. We’re not able to reject the null for 6/3 strategies 

(value of test statistic = 0,92 with 222 degrees of freedom). The relevant conclusion is, that
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JT strategies are not able to construct an arbitrage portfolio that buys past winners and sells 

past losers.

Portfolios that are formed on past 6 month returns and subsequently held for 6 months, in 

other words the 6/6 month strategy, yield similar results. Table 29 shows the key statistics. 

The result is again, that we’re not able to reject the hypothesis, that portfolios of past 

winners and losers produce equal returns.

Table 29. Relative Strength Profits
6/6 month strategy, JT method

tendency variable return p.a. st.dev.* t-value
Loser RS66-1 12,8% 12,6% 10,86

RS66-2 12,1 % 11,2 % 11,58
RS66-3 10,5% 10,9% 10,33

Winner RS66-4 11,1 % 11,0% 10,82

When returns reported in table 29 are compared to the HEX average return of 11,2 %, it 

comes clear that the 6/6 month portfolios mimic the general index closely. I also tried 

strategies based on one-year past returns, but results were equal (and therefore not reported). 

On the whole, portfolios formed using the method of Jegadeesh & Titman (1993) produce 

returns that converge to market levels. This is because the JT portfolios became “cocktails” 

of past winners and losers. However, in general it would be wrong to claim that momentum 

doesn t work in my sample. The “ordinary” strategies of previous section show, that 

momentum works well in my sample.

7. Summary and Discussion

7.1 Overview

This study examines the connection of stock returns and certain accounting variables in the 

period 1987-1997. The accounting variables include book-to-market equity ratio, earnings 

and dividend yield, the ratio of cash flow to price and market capitalization. Strategies that 

construct portfolios using accounting numbers, are known as value strategies. Generally 

speaking, value strategies demand long investment horizon. The study also tries another 

philosophy known as momentum strategies (or relative strength strategies). They are based 

on the idea, that past returns are able to forecast future returns. Momentum strategies should
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work in the short run: investment horizon is between one and twelve months. All tests use 

monthly returns.

7.2 Value strategies

Comparison of different value strategies shows, that assigning stocks to quartile portfolios 

based on book-to-market equity yields large dispersion in returns. Stocks with low BE/ME 

have larger average return than stocks with high BE/ME. Another criterion, that is connected 

with return, is market cap. In the long run, small cap stocks earn more than large caps. 

However, when the market premium is high, the size premium is low. Therefore, one should 

buy small caps, when the market is not really buoyant.

Classification based on earnings yield would suggest that low E/P stocks return more than 

high E/P stocks. This evidence speaks against value strategies and is in dispute with findings 

on BE/ME portfolios. In my opinion, the results concerning BE/ME portfolios are more 

reliable, since there are so many firms with negative earnings in the sample. Returns on 

CF/P and dividend yield portfolios suggest that the value portfolio (highest quartile) 

outperforms the growth portfolio (lowest quartile), but returns on intermediate portfolios are 

somewhat random: they speak nor for value neither for growth.

Returns on these portfolios are explained by the model of Fama & French. It employs three 

risk premiums to explain returns: market premium, size premium and distress premium. 

Regressing return of independent portfolios on the premiums shows, that all premiums have 

explanatory power. In general, the Fama & French model fits my data rather well, with 

adjusted R2's of 62 - 86 %. The main conclusion is, that market premium has the largest 

power to explain returns, but size and distress premium have explanatory power as well. 

This implies, that investors should employ three main criteria in their decision making. First 

and most important is the expected market return. The other and equally important are the 

market capitalization and financial distress. Small firms have to offer higher expected 

returns than large firms. One important reason is lower liquidity and wider bid-ask spread of 

small caps. Additional potential explanation is, that because large firms get more publicity 

and analyst coverage, large firms are generally better known. This could impose a higher 

required return on small caps. However, if this is true, stock market is not even weak-form 

efficient.
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At the moment, there are two competitive explanations for the success of value strategies. 

Fama and French argue that investors are rational, and therefore higher returns on distressed 

and small cap stocks are just compensation for risk carried. There is also another school of 

thought, saying value returns prove that investors are irrational. The argument goes that 

investors make systematically false predictions concerning future earnings of firms with 

high historical growth. This drives investors to buy growth stocks. However, in a 

competitive world eamigns growth is mean-reverting. When the predictions turn out to be 

excessively optimistic, growth stocks underperform value stocks.

On the whole, my results do not provide overwhelming support to either school of thought. 

In the BE/ME portfolios, where value clearly outperforms growth, value stocks are 

considerably riskier than growth stocks. On the other hand, small caps return more than 

large caps, but large caps are riskier.

7.3 Returns to momentum strategies

My evidence shows clearly, that past winners outperform past losers, when portfolios are 

formed on past 6 or 12 month returns. The portfolios are held for 3 or 6 months. However, 

recent winners have some tendency to underperform during the first month after portfolio 

formation. The best strategy is to pick stocks on past one-year returns, and then hold the 

portfolio for three months. The fact that past winners outperform losers is documented in a 

large number of papers, see for example Chan, Jegadeesh & Lakonishok (1996).

When anyone argues that a simple investment rule produces excess returns, the first relevant 

question is: does the rule work out-of-sample? Time-series of momentum strategies (see Fig. 

17) should arise some doubts. For some reason, momentum doesn’t work during the first 

half of the research period, that is from May 1987 to June 1992. Thus it is possible, that 

momentum works only in a bull market. The sample period is too short to test that 

hypothesis, because it includes only a deep decline and relatively steady bull market. Since 

autumn 1992, the market has seen only one major correction in the last quarter of 1995.

My interpretation for momentum returns is that the market first underreacts and then 

overreacts to firm-specific information. It one of the alternative hypotheses set by Jegadeesh
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& Titman (1993) in their outstanding paper. This interpretations says that the market first 

underreacts and then overreacts to new information. There is an underreaction in the short 

run, because the market fails to recognise that positive earnings news are followed by further 

positive news. However, in the long run there is mean reversion in earnings, which causes 

also a mean reversion in returns. Momentum strategies are profitable in the short run 

because of the short run underreaction. In other words, momentum investors exploit the 

short-run price pressure that is induced by positive news.

It is important to recognize that this hypothesis complies with returns to value strategies. 

These exploit the long-run overreaction. However, because overreaction takes place in the 

long run, the value investor has to be patient. The whole story boils down to the question: 

are investors able to make accurate prediction based on historical information? The 

underreaction-overreaction story offers negative answer, but the discussion will continue 

among academics and practitioners.
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Appendix

The following two tables report years of available accounting data. In order to qualify in 

year t, a firm has to have accounting data for year t-1. For example, portfolios are formed in 

May 1996 on the basis of accounting numbers for 1995.

Listed companies A-L 86 87 88 89 90 91 92 93 94 95
Aamulehti
AGA В 
Amer
Arctos Capital 
ASEA В 
Asko
Aspoyhtymä
Atria
Birka
Castrum
Citycon
Cultor
Enso
Espoon Sähkö
Farmos
Fazer Musiikki
Finnair
Finnlines
Finvest
Fiskars
Ford
Hackman
Hartwall
Huhtamäki
Instrumentarium
Interavanti
Interbank
J. Tallberg-Kiint.
Kemira
Kesko
Kone
KOP
Kymmene 
Lassila & Tikanoja 
Lemminkäinen 
Leipurien Tukku 
Leo Longlife 
Lohja
Lännen Tehtaat 
Länsivoima
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Listed companies M-
Ö 86 87 88
Merita
Metra
Metsä-Seria X X X
MIT X X X
Neste
Nokia X X X
Nokian Renkaat
Norvestia X X X
OKO
Orion X X X
Otava Kustannusosakeyhl X X X
Outokumpu X
Partek X X X
Pohjola X X X
Polar
Raision Margariini X X
Raision Tehtaat X
Raision Yhtymä X
Rauma
Rautakirja X X X
Rautaruukki X
Raute
Repola X X X
Sampo X
Santasalo-JOT X
Silja X X X
Sponsor X X X
SP-Sijoitus X X X
Starckjohann
Stockmann X X X
Stromsdal
Suomen Trikoo X X X
Suunto
Säkkiväline X
Tamfelt X X X
Tamro X X X
Tamrock X X X
TT Tieto X X X
Tulikivi X
Unitas X X X
UPM-Kymmene
Vaisala
Valmet X
Viking Line
WSOY X X X
Wärtsilä X X X
Yhtyneet Paperitehtaat X X X
YlT-Yhtymä/YIT-kiinteistö X X X
Yrityspankki SKOP X
Ålandsbanken X X X

89 90 91 92 93 94

X X 
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XXX
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XXX
XXX

XXX
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XXX
X
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XXX
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XXX
XXX

XXX
X
X X 
XXX 
XXX 
XXX

XXX
XXX

XXX

XXX
XXX
XXX

XXX
XXX
XXX
XXX
X X
X X
XXX
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X
XXX
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X X
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XXX

XXX
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