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THE SHORT-TERM RETURN CONTINUATIONS AND REVERSALS

PURPOSE OF THE STUDY
The objective of the study is to examine the return continuations and reversals in 
the Finnish stock market. Theories assume that the stock prices are randomly 
distributed and that they are not predictable. There is still evidence that similar 
patterns and anomalies exists in the stock prices. Therefore there is genuine need 
for basic econometric study to study these patterns in the Finnish stock market.

METHODOLOGY
The methodology for the study consists three parts. The first part of the study 
tests the Random walk hypothesis using two test methods for the 10 stocks and 
the equally-weighted portfolio using the daily and the weekly returns during the 
time period of 5.1.1988 - 30.12.2003. These test methods are (i) the 
autocorrelation test for lags 1, 2, 3, 4 and 5 and (ii) the Box-Pierce test forg2, q4 

and q%-statistics. The final part of the study methodology researches the 
evidence of the contrarian and the momentum profits in the portfolios that are 
constructed from the 16 most traded stocks during the time period of 29.12.1999 
- 30.12.2003. The methodology tests the return difference between the extreme 
quartile portfolio returns. The test is conducted to the different trading strategies 
that are based on the different formation and the holding time periods. This 
methodology searches the existence of the momentum and the contrarian 
anomalies and reports significance using the t-statistical test.

DATA
The sample data for the first part are collected from the HEX stocks database 
that is available in the HSE. The data include the daily and the weekly returns 
and the volume data for the period 5.1.1988 - 30.12.2003. The data set for the 
portfolio trading strategies test covers the period of 29.12.1999 - 30.12.2003. 
The data for trading strategies test is collected from DataStream and include the 
daily returns for two divided time periods.

RESULTS
The main finding of the study is that some stocks exhibit strong autocorrelation 
but significance have become recently weaker. The results are depending on the 
used time period. The most likely explanation to the findings of the first order 
and other lags strong autocorrelation may be the market microstructure biases. 
The evidence shows that the profits from the contrarian and momentum trading 
strategies are almost impossible to capture due to the transaction costs. My first 
sample period in the trading strategies test reports strong return continuation and 
the second sample data reports strong return reversals returns. The modem 
literature supports many of the study findings.
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LYHYEN AIKAVÄLIN TUOTTOJEN JATKUVUUS JA KÄÄNTEISYYS 

TUTKIMUKSEN TAVOITE
Tutkimuksen tavoite on tutkia tuottojen jatkuvuutta ja käänteisyyttä Suomen 
osakemarkkinoilla. Teoriat olettavat, että osakkeiden hinnat ovat satunnaisesti 
jakautuneet ja että ne eivät ole ennustettavissa. Tulokset kuitenkin osoittavat, 
että samanlaista toistuvuutta ja anomalioita esiintyy osakkeiden hinnoissa. Sen 
takia on tarpeellista tehdä yksinkertainen ekonometrinen tutkimus näiden 
toistuvuuksien tutkimiseen Suomen osakemarkkinoille.

METODOLOGIA
Tutkimuksen metodologia koostuu kolmesta vaiheesta. Ensimmäinen vaihe 
testaa satunnaisen tuottojen hypoteesia käyttäen kahta eri testimetodia 10 
osakkeelle ja tasaisesti jaetulle osakesalkulle käyttäen päivittäisiä ja viikottaisia 
tuottoja ajanjaksolta 5.1.1988 - 30.12.2003. Kyseiset testimetodiat ovat (i) 
autokorrelaatio testi 1,2,3,4 ja 5 päivän viiveille ja (ii) Box-Pierce testi käyttäen 
q2, qa and Qg-tilastollisia vakioita. Viimeisen osan metodologia tutkii todisteita
käänteisten ja jatkuvien tuottojen osakesalkuista, jotka ovat muodostettu 16 
eniten vaihdetuista osakkeista ajanjaksolla 29.12.1999 - 30.12.2003.
Metodologia testaa äärimmäisten neljännesten osakesalkkujen tuottojen eroa. 
Testi on suoritettu eri kaupankäynti strategioille, jotka perustuvat erilaisiin 
muodostamisen ja halussapidon ajanjaksoihin. Tämä metodologia etsii tuottojen 
jatkuvuuden ja käänteis anomalioiden olemassaoloa ja raportoi merkitsevyyden 
tilastollisella t-testillä.

AINEISTO
Tutkielman ensimmäisen osion aineisto on kerätty HEX tietokannasta, joka on 
saatu Helsingin kauppakorkeakoulusta. Aineisto sisältää päivittäiset ja 
viikottaiset tuotot ja vaihdon 5.1.1988 - 30.12.2003 ajanjaksolta. Aineisto 
osakesalkkujen kaupankäynti strategioihin kattaa ajanjakson 29.12.1999 - 
30.12.2003. Aineisto on kerätty DataStream tietokannasta ja sisältää päivittäiset 
tuotot kahdelta aikajaksolta.

TULOKSET
Tutkimuksen tulokset osoittavat, että jotkut osakkeet osoittavat vahvaa 
autokorrelaatiota, mutta merkitsevyys on tullut lähiaikoina heikommaksi. 
Tulokset ovat riippuvaisia käytetystä ajanjaksosta. Todennäköisin selitys 
ensimmäisen ja muiden asteen kertoimen autokorrelaation tuloksiin saattaa olla 
markkinoiden mikrorakenteen aiheuttamat poikkeamat. Tulokset osoittavat, että 
tuottavia käänteis ja jatkuvuuden kaupankäynti strategioita on lähes mahdotonta 
toteuttaa kaupankäyntikustannuksien vuoksi. Tutkimuksen osakesalkkujen 
ensimmäinen aikajakso raportoi vahvoja tuottojen jatkuvuuksia ja jälkimmäinen 
aikajakso raportoi merkittäviä tuottojen käänteisyyksiä. Nykyaikainen teoria 
tukee tutkimukseni tuloksia.
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Satunnaisten tuottojen hypoteesi, autokorrelaatio, jatkuvuus, käänteisyys
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1 INTRODUCTION

“Historical returns don’t guarantee future returns”

Different trading strategies that generate abnormal returns are examined through decades in 

the financial literature. There are many researchers that have reported evidence that the short

term and the medium-term returns are predictable. Also many investment professionals have 

argued that the value-trading strategies outperform the market normal return. The value 

strategies are commonly known as strategies that buy assets that have low price relative to 

earnings, book assets, past stock performance, dividends or some other value measure 

(Lakonishok, Schleifer and Vishny, 1994). This study searches the existence of one value 

strategy in Finland market.

Due to the short-term returns scarcity the evidence of predictability is commonly based on the 

historical data and therefore there are uncertainty that history will not repeat itself. Therefore 

commonly reported anomalies that would generate abnormal returns using reasonable trading 
strategy will vanish shortly as are reported widely to the financial investors. However, new 

trading strategies are tested continuously and some of those are statistically significant as 

creating abnormal value to investor. Investor’s and portfolio manager’s problems are 

increasing due to the great amount of the stock data availability. Nowadays, investors can 

access to the different information channels in real-time and investment program solutions 

have become more efficient to valúate effects to the market price when the company outlooks 

changes.

This study extends the financial literature by examining the stock returns behaviour using the 

autocorrelation and the mean difference test methodologies. Even the results would not be 

devastating the purpose of the study is to find any patterns and to understand the stock price 

performance in the short-term periods. Then these findings can be included to the individual 

decision making process when evaluating the best investment opportunities and making the 
short-term period trading decisions.
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1.1 BACKGROUND

Recently there are published a wide range of data snooping studies and theories for the 

different kind of stock market anomalies. One of these kind anomalies is a momentum that 

exhibits return continuation. However, the momentum opposite anomaly, a contrarian effect, 

has not studied so widely. Even there are much doubts about the contrarian returns existence, 

there are few studies that have proved statistically significant results for the contrarian stock 

market anomaly. This study tries to find the existence of those anomalies and patterns in stock 

returns in the short-term period. The importance of this study is to find any sings of the stock 

price over- or under reactions that cause the stock prices fluctuate in patterns that can be 

predicted. The market data include valuable information and the right use of this data could 

exhibit abnormal returns also in the Finland market. In other words this study tries to find one 

simple way to earn money using the past market information. As the Finland is still small 

stock market place there is no enough supporting evidence that the momentum and the 

contrarian anomalies exists significantly in the Finland. As anomalies have researched 

through the decades in the other markets, there is growing need to study the investors 

behaviour in the Finland market. As the data availability increase and the market places 

become more open, the academic studies start to get more attention. The study that finds 

significant results about one trading strategy, and which is in a reasonable basis conducted to 

the real world markets, can exhibit for the short-term period abnormal returns for investor. 

However, the academics argue that these anomalies do not exist and the stock prices are not 

predictable and the returns are randomly distributed. These return-based investment strategies 

are based on only the historical data that are available to all investors and therefore they 

violate the assumption of the weakest form of the efficient market hypothesis that is fully 
explained by Fama (1970). In the following chapters is explained more carefully about the 

random walk hypothesis that is kept as a central of finance concept.

Even there is evidence that these return-based strategies produce superior returns through the 

decades and in the different countries, many researchers have controversial opinions about the 

reasons of these abnormal profits. Some academics argue that the strategies are based only to 

the investor overreaction for the good or the bad information in the market. As Lakonishok, 

Shleifer and Vishny (1994) mentioned that some investors tend to get overly excited about
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Stocks that have performed well in the past and buy them using only this information, so that 

these “glamour” stocks become overpriced. And as for the opposite effect investors tend to 

oversell past poorly performed stocks that makes these under priced relative to the market. 

The contrarian investment strategy is using this assumption and tries to benefit from these 

“naive” investors. Recently there has been much discussion in Finland about the analysts that 

give buy-sell recommendations. There have been doubts that analysts take companies quartile 

results too critically and they do not take account the long time perspective of the company 

growth possibilities.

De Bondt and Thaler (1985) concentrated in their study to the investors’ overreaction and 

presented the empirical evidence that most people “overreact” to the unexpected and the 
dramatic news events. They showed that consistent with the predictions of the overreaction 

hypothesis, portfolios of the prior “losers” tend to outperform the prior “winners” portfolios 

thirty-six months after the portfolio formation. They proved that the losing stocks earned 25% 

more return than the winners during the same period, even though the latter was significantly 

riskier.

1.2 RESEARCH PROBLEM AND MOTIVATION OF THE STUDY

Even though recently the investor behaviour and the data snooping studies have tried to 

explain the reasons of the stock market behaviour and the findings of the profitable strategies 

to predict the future stock price movements, there are still a lot of unexplained reasons and 

unstudied phenomenon’s. There is enough space for many studies to implement different 

information sources to generate new trading strategies that could exhibit enormous abnormal 

returns. New technology creates possibilities to combine and use large amount of information 

and databases, but the largest problem is to understand what this information explains about 

the stock market behavior and does it have any effect to the current market price.

Many financial studies examine reasons in the large UK and the US stock markets, but the 

international financial markets and expanding European Union makes possibilities for the 

foreign investors to enter for the smaller and thinly traded market places. Therefore there is 

reason to examine the small country markets like Scandinavian and especially the thinly
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traded Finland market. In recently there has been development in Scandinavian market when 

Finland HEX and Sweden OM exchanges merged to OMHEX. And there is also discussion 

that more exchanges can merge and this could increase volatility of the Finnish stocks in the 

future. The stock markets aim is to have a one big and volatile combined Scandinavian market 

place where all the Nordic countries stocks are included. Also the current trend is that the 
trading costs are diminishing due to the increasing competition among the different 

investment service providers. Nowadays the normal transaction cost in Finland is around 0.1- 

0.5 % per trade, however, the minimum cost is around 10-12 euros per trade.

1.3 CONCEPTS

In this chapter is explained the main concepts that are covered during this study. Even though 

these concepts are presented in generally in similar studies, there is a need to explain them 

carefully to avoid any misunderstandings.

1.3.1 THE EFFICIENT MARKET HYPOTHESIS

The one of the most commonly known and covered concept in the academic studies is 

Efficient Market Hypothesis’. The concept was presented in an influential academic paper by 

Fama (1970). Since the Efficient Market Hypothesis (EMH) has major implications to the 

value of the security analysis, there have likely been more academic studies in the finance on 

the topic of the market efficiency than any other single area. Fama (1970) presented his 

definition of the markets and divided it into the three categories

Weak-Form Efficient Markets

The weak-form of the EMH assumes that the current stock prices fully reflect all the currently 

available security market information. This definition is based on the assumption that all the 

currently available market information reflects already to the current stock prices. Thus, the 
past (historical) price and the volume information will have no any effect or relationship with

1 The book from Kaplan professional company “Cross-Reference to the AIMR assigned readings” Book 5,

(2004) and also Fama (1970) have been used as a source for the Efficient Market Hypothesis exact definitions.
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the future stock prices. Therefore there is no available abnormal profit opportunity using only 

technical analysis.

Semistrong Form Efficient Markets

The semi strong form of the EMH states that the current stock prices fully reflect all the 

publicly available information. It also assumes that the security prices instantly adjust to the 

arrival of all new public information. It includes all the security market and the nonmarket 

public information that is available for investors. Thus, the semistrong form states that the 

investor cannot achieve the excess returns using the fundamental analysis.

Strong Form Efficient Markets
The strongest form of the EMH assumes that the stock prices fully reflect all the information 

from public and private sources. This form states that the security prices have already 

reflected all the types of information: the market, the nonmarket public, and the private 

(inside) information. The strong-form assumes the perfect markets in which all the 

information is cost free and available to everyone at the same time. The conclusion is that 

there is no any group of investors that could earn the excess returns even they could have the 

monopolistic access to the relevant information that has effect on prices.

The definition of the EMH states that the weak-form efficiency is a prerequisite for the 

semistrong-form efficiency, and the semistrong-form is a prerequisite for the strong-form 

efficiency.

In the financial literature the EMH have been tested using a statistical tests. In the academic 

literature the weak-form of the EMH has been usually tested using two types of tests, a 

statistical test and a trading rule test. The statistical tests include autocorrelation tests and runs 

tests, where as trading rule tests include filter rules tests. In my study is conducted the 

statistical test for testing the autocorrelation coefficients. Also the important issue in the EMH 

is that, it does not deny that the abnormal profits are not impossible. It states only that using 

the different information, the abnormal profits can not been forecasted and they are random. 
During the decades academics have argued in the financial literature about the random and the 

abnormal definitions and how they can be presented in a statistical formula. This discussion 

goes behind my study topic and the study objective and therefore more literature about this 

debate can be found from the other issue relating academic papers.
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The EMH have strong influence to the stock price formation process. Also in my study is 

included a theory of a Random Walk Hypothesis, that tries to formulate the stock price 

process on a methodological ways. Theories assume that the stock prices follow the Random 

Walk Hypothesis (RWH) principles. One interesting study from that subject is from Markus 

Melamies (2003) where he used the autocorrelation test to find that does the RTS market 

refuse the weak form of efficient market hypothesis and tested the evidence of the contrarian 

and the momentum strategies profitability. His main findings were that the daily RTS Index 
returns do not follow the random walk. This Random Walk Hypothesis theory and the 

explanations are explained more detailed in the following chapters.

Even there are doubts that the prices are randomly generated; there are still believers that say 

that the prices are predictable. However, the global security market places have tried to make 

stock trading more open and have forced companies to inform any important information as 

soon as possible. Company responsibilities have grown because stricter laws and because of 

all the participants have to share meaningful information to other participants immediately. 
As Astola (1990) mentions, in the Finnish Securities Market Act goal is to secure the efficient 

capital markets and to guarantee independence in the securities market when the investors are 

investing in the capital markets. These securities market rules declines the agency problems 

and gives trust for the market as a whole.

1.3.2 THE MOMENTUM AND CONTRARIAN ANOMALY

This study stands in the stark contrast to the previously mentioned the efficient market 

hypothesis (EMH). The definition of an anomaly is something that deviates from the common 

rule. The common rule here is the efficient market hypothesis. Many studies argue that the 

anomalies exist in the stock market behaviour and they violate the weak form of the efficient 

market hypothesis. The momentum and the contrarian anomalies are one of these stock 

market anomalies. These anomalies are diametrically opposed in the philosophy and the 

execution: the contrarian strategy that relies on the price reversals and the momentum strategy 

based on the price continuations (or the “momentum” in the asset prices). These anomalies 

have one interesting aspect that these diametrically opposed strategies appear to “work” 
simultaneously, but for the different investment horizons. Studies have founded that the 

momentum anomaly exists and be the most profitable in the medium-term interval (i.e. 3-12
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Basically the momentum trading strategy means that using the past historical data; the stocks 

are ranked in ascending order using the past performance of the chosen time interval. 

Depending of the trading strategy, the stocks are divided in 4-10 portfolios where there is 

winner and losers’ portfolios formed basis on the past period return performance. Then the 

stocks that have performed best are selected in the winner portfolio and from the worst 

performed stocks is constructed the loser portfolio. Then the winner portfolio is bought and 

kept holding period and after that liquidated. This procedure is then repeated for the every 

month, week or day depending the used time period. As an extended version of this strategy is 

a zero-cost portfolio trading strategy that buys as a same manner the winner portfolio but also 

sell short the loser portfolio. However, this trading strategy is trading sensitive and the 

abnormal profits are lost when the transaction costs are included.

When the research proves the existence of the anomaly there is still very difficult to exhibit 

that strategy in the real world. The short-term period strategies are also costly to use as a 

trading strategy because of the significant trading costs. However, they can explain the stock 

market behaviour and the predictability when making the investment decisions. Mainly the 

mutual and the pension fund portfolio managers are using the trading strategies that use the 

return continuation in the investment decisions. The reason for the portfolio managers 

exploiting the momentum strategy may be that there are quite many data sets where the past 

winners and the past losers are informed. Also when the portfolio managers compare the 

stock price charts they usually may want to have winner stocks to avoid the unnecessary risks 

that the loser stocks may include. The portfolio managers have also the different investment 
horizons than the individual investors and therefore they favor mainly the longer-term 

strategies. However, usually the findings of the tests of random walk and the trading strategies 

cannot prove or reject the weak-form EMH but they are the potential ways to show the market 

imperfections and the violations of the market efficiency.

The contrarian trading strategy eventually means that the using historical data, the stocks are 

ranked in the portfolios by performance and then the past losers portfolios are bought. As the 

contrarian and the momentum are the opposite effects, researchers have found that there is 

evidence that momentum exist in the medium time horizon and in the different time decades.

months) and the contrarian has evidence about the existence in the short-term horizon (i.e. 1-4

weeks) and the long-term horizon (i.e. 36-60 months) (Conrad and Kaul (1998)).
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Also studies have shown that results are depending on the used sample decade. Therefore 

studies that investigate these anomalies have divided based on their different time horizon and 

the used sample periods. However, there are studies that have conflicting findings that the 

contrarian anomaly exists in the short time periods and some studies have not founded any 

evidence of this contrarian anomaly. Many studies have proved significant results of the 

contrarian trading strategy in longer than the 2 year period but there are only few studies that 

have found significant results of the shorter than the 4 weeks trading period.

1.3.3 OVERREACTION, MARKET MICROSTRUCTURE AND AUTOCORRELATION

If the stock prices over- or under react to the company published information and the price 

change, then there is profitable trading strategy that correctly used can generate the abnormal 

profits. The trading strategy that exploits the past returns will be profitable and refuse the 

weak-form of the market efficiency. However, the strength of the over- or under reaction 

profits may be unexploited due to the bid-ask spread. Also the profits diminish immediately 

when the large amount of the investors react to the information. Still there are times when 

some companies have brighter future outlooks than the market have priced. This foreseeing 

talent and very fast action to react for it have made some traders wealthy. My study 

investigate the returns in the short-term and therefore the overreaction and the other market 
microstructure effects are also an important issue when trying to understand and to develop 

the trading strategy based on my study methods. The most of the financial studies use the 

autocorrelation (correlation coefficient) as a main empirical method when studying the short

term price changes.

The very short-time trading strategies have problems to have significant results due to the 

enormous trading costs, the non-synchronous trading and the bid-ask spread problem. The 

results are also tried to explain by the investors’ overreaction. The market microstructure 

issues are an active research area and have a wide spread of opinions about the strength and 

the effects to the stock price formation process. The bid-ask spread exhibits negative 

autocorrelation in rarely traded stocks and therefore I have excluded the least traded stocks 

from my own study. If this topic would be included to my study then my research would have 
needed more academic argues and the investor behaviour concepts. These are problems that 

my study is confronting but they are in the best manner tried to avoid using the selected

8



sample data. This study topic would be an interesting area for the deeper research and 

therefore it is left for the further studies. However, there is some discussion about the effects 

of these problems to my study results in the following chapters.

For the return-volume relationship has recently focused much attention, when investors’ 

behaviour is included to the financial theories when explaining different trading activities. As 

Harris and Raviv (1993) explains in their study that the explanations for the trading volume 

differences have aspects like the tax-driven trading, liquidity trading, portfolio rebalancing 

and the speculation. The last of these aspects, the speculation, could explain many of the 

abnormal turnover shocks and also should have more attention when explaining the different 

trading behaviors. These abnormal turnover shocks exhibit significant correlation with returns 

as Connolly and Stivers (2002) finds in their study.

Autocorrelation is basically the correlation between the two observations in the same time 

series. This is usually investigated between the values that are consecutive or only a few 
lagged values. The lagged distance between values is presented as the Åth autocorrelation 

where as к represents the distance between the values depending the used data period. The 

positive autocorrelation is influencing that the momentum anomaly exist, however, that does 

not explain its strength. In the same manner the negative autocorrelation is combined to the 
contrarian anomaly and to the contrarian profit opportunities. It is more meaningful to find the 

negative autocorrelation because previous research findings state that the contrarian anomaly 

is stronger in the short-term periods than the momentum anomaly. This has also an influence 

to my study and research objectives.

De Bondt and Thaler (1985, 1987) have made popular studies from overreaction. Their study 

extended the commonly known view that the individuals tend to overreact to the information 

and make the stock prices overreact. This sight suggests that the contrarian strategies achieve 

the abnormal returns. However, their research consist the long-term horizon for the contrarian 

profits and therefore has not direct connection to the short-term overreaction. They find that 

over 3- to 5-year holding period’s stocks that performed poorly over the previous 3 to 5 years 

achieve higher returns than the stocks that performed well over the same period. Their 

findings have got some disagreeing opinions while the results can be explained by the 

systematic risk and the size effect as Chan (1988) argued in his study. More disagreeing 

opinions are discussed in the following chapters.
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One already mentioned study from Markus Melamies (2003) studied the RTS index efficiency 

using autocorrelation tests in the Russian markets. He found a strong evidence for his daily 

returns but for the weekly returns the evidence was considerably weaker. He stated that the 
very significant positive first order autocorrelation seems to explain the random walk 

violations with the daily index and the portfolio returns. Furthermore, he reported that the 

autocorrelation is much weaker during the latter sub-period from November 1998 to 

December 2001. The main contribution of his study was that there are no remarkably findings 

that could explain the autocorrelation coefficients violating the Random Walk Hypothesis.

1.4 RESEARCH OBJECTIVE

The first study main objective is to study the individual stock autocorrelations in the Finland 

using the same procedures that have generally used in the previous financial literature. I have 

collected two data sets so that the first sample set include 10 stocks that are tested using the 

autocorrelation and the Box-Pierce test and the second trading strategy data set include the 16 

most traded stocks for the two sub periods in the HEX. The trading strategy test is conducted 

using the winner and the loser portfolio average mean difference test. The objective is to test 

is there the return continuations or the reversals effects and can these findings are so highly 

statistically significant that they could be transformed to the profitable trading strategy.

My study first objective is to test daily and weekly returns with two different test methods; the 

autocorrelation coefficient test and the Box-Pierce test. The second study main objective is to 

test is there existence of the contrarian or the momentum anomalies in the Finnish stock 

market using the formulated portfolios. The 16 most traded stocks are chosen and based on 

their past performance they are divided to the 4 equal-weighted portfolios. Then the best 

performed portfolio is kept as a winner and the worst performed portfolio as a loser portfolio. 

Then their average return difference is tested using the statistical method. The study also 

discusses shortly about the market microstructure and the return-volume relationship issues, 
but these subjects are not covered in the empirical part. These topics are discussed because 

this study could have extension possibilities to these areas if this subject will be investigated 

further and they are maybe the main contributors to my study findings. Also the many 

previous financial researches have stated that the overreaction and the investor behaviour is
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the explanation for the short term period fluctuations in stock prices and therefore these issues 

are covered shortly on the discussion.

The weak form of efficient market hypothesis (EMH) predicts that all the past available 

information is already included in the stock prices and using the past information investor can 

not predict the future returns. However, I argue that there is no enough ways to use all the past 

information. Investor conflict problems when he tries to use and combine all this information 

to his own prediction of the future performance. Also there are as many different trading 

strategies as is the data snooping studies, but only a few studies in the small market places 

have tried to prove that the past information and the trading strategies can exhibit superior 

returns and disagree with the hypothesis of the weakest form of the EMH.

These findings could be meaningful in the future when the stock markets globally develop to 

more efficient and also the smaller countries and the developing countries stock markets 

volume and the size increases. If there is economically significant finding then using this 

information, there might be possibility to earn the abnormal profits when entering in the other 

stock market that are similar to the Finnish stock market. This research objective is to find 

any price patterns and give more information about the stock price behaviour in small stock 

market compared to the huge global market places. This study finding may have disagreeing 

opinions by academics about the existence of patterns and therefore results should have to 

understand using own personal judgments.

1.5 LIMITATIONS OF THE STUDY

A note of caution is necessary. Due to this research style of the past performance data 

snooping there are some limitations that should take into the account when using in this study 

documented strategies. The findings that are documented may not be fully exercisable 

economically due to the following reasons.

• Even there are findings of the statistically remarkably abnormal profits. The transaction 
costs destroy the abnormal profits when buying and selling stocks. The transaction costs 
will rise remarkably enormous when using some of the short-term trading strategies.
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• The day and weekly returns are reported widely in the financial press but still the 

investors have limited access to databases where this return data is in the modifiable form. 

And the amount of data will be enormous when using the documented strategies in the 

larger exchanges than the study research.

• When reporting the short-horizon returns there is problems with bid-ask bounce and other 

market micro structure effects that will have the considerable effect on the final results. 

These conflicts are discussed more precise during my study.

• Study does differentiate stocks quotes and prices. This restrictions investor face when 

buying stocks. All stocks are equally-weighted in a portfolio.

• There are also commonly known a January anomaly that may have a weak effect to 

reported results. The January effect is not studied separately in this study.

1.6 THE STRUCTURE OF THE THESIS

This study is organized as follows. As previously written the introduction explains the reasons 

and the objectives of this study and explains some of the study concepts that are covered 

during the study. The second part of my study covers previous research’s of the study topic. 

The previous research chapter has divided in to the three different parts. The first part covers 

the momentum evidence and the academic literature findings of the momentum anomaly in 

the US and globally. Then the second part of the chapter discusses about the contrarian 

anomaly existence and the literature. The last chapter summarizes. Then chapter three 

presents the study hypothesis and chapter four presents the sample data. The chapter five 

reports the used methodologies for random walk and for trading strategies test. The last 

chapter presents the results and concludes the findings.
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2 PREVIOUS RESEARCH

This chapter reviews the relevant previous literature about the subjects that relates to the 

study. The chapter is divided in the three different parts. First, there is review about the 

momentum anomaly and the evidence of its existence through the different markets. Second, 

there is evidence of the contrarian anomaly existence in the different markets and also the 

arguments about the contrarian importance. Finally, there is section that summaries these 

studies.

2.1 MOMENTUM STRATEGY

2.1.1 THE MOMENTUM RESEARCH FROM THE US

Jegadeesh and Titman (1993) document an evidence of the momentum anomaly existence. 

The paper provides an analysis of the relative strength trading strategies over 3- to 12-month 

horizons. They have included the NYSE and the AMEX stocks to their analysis from the 

period of 1965 to 1989. The paper documents significant profits during the period for each of 

the relative strength strategies examined. They also provide the decomposition of these profits 

into different sources of the profits and tested the relative importance of these profit sources. 

They documented that the strategies, which buy stock, that have performed well in the past 

and sell stocks that have performed poorly in the past generate significant positive returns 

over the 3- to 12- month holding periods. The results of these further tests of the profits 

source indicate that the profits are not due to the systematic risk of the trading strategies. In 

addition, the evidence proved that the profits couldn’t be attributed to a lead-lag effect 

resulting from the delayed stock price reactions to the information about common factor.

This evidence is conflicting with the findings that Lo and MacKinlay (1990) stated for source 

of the profits in their study. However, Lo and MacKinlay study differs in many aspects 

because their study evaluates the weekly returns autocorrelation in the contrarian strategy. 
However, Jegadeesh and Titman showed that evidence is consistent with the delayed price 

reactions to the firm-specific information. Their further studies to the sources of profits 
suggest that the part of the predictable price changes that occur during their 3- to 12-month
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holding periods may not be permanent. This is consistent with previous studies from 

momentum profits that have reported that the momentum profits exist only in medium-term 

horizon and the strategy that generate abnormal profits in the first year tend to dissipate the 
returns in the following two years. The stocks that have included in their relative strength 

portfolios performed negative abnormal returns starting around the 12 months after the 

formation date and continuing up to the thirty-first month. Their results showed that portfolios 

formed on the basis of the returns experienced in the past 6 months generate an average 

cumulative return of 9.5% over the next 12 months but after this loses more than half of this 

return in the following 24 months.

Also one study by Rouwenhorst (1998) has proven that significant continuation exist 

internationally in the stock markets. He examined portfolio that was diversified in the 12 

countries equity markets and find that return continuation is present in the 12 countries 

diversified portfolio in between 1980 to 1995. He reported consistent findings with Jegadeesh 

and Titman (1993) that the returns last about one year. He also presented that there is present 

some evidence that the European and the U.S. momentum strategies have a similar 

component that may produce the profits from the momentum strategies.

Jegadeesh and Titman (1993) study also investigated how the relative strength stock returns 

behave around the earnings announcement. They findings reported similar bias in the market 

expectations. They stated that the past winners realize consistently higher returns around their 
earnings announcements in the 7 months following the portfolio formation date than do the 

past losers. However, the past losers realize higher returns in each of the following 13 months 

than the past winners around the earnings announcements.

In the financial research are shown that the momentum strategy persist in the medium term 

horizon interval. Chan, Jegadeesh and Lakonishok (1996) studied the future returns 

predictability and the returns momentum using the past returns and the earnings surprises in 
the intermediate time period. Their one research objective was to study is the future returns 

predictability due to the market overreaction to the information. In their study they used the 

past analysts forecasts and the earnings surprises together with the past return information and 

tried to find the correlation and the predictability for the future return using all these 

information. Their study covers all the US domestic stocks during the period from January 

1977 to January 1993 and they used the monthly returns in combined to 6 months periods.
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The study findings were not surprising, because they argued many alternative explanations for 

the events but still they found that the momentum phenomena exist. They reported that 

sorting stocks in the portfolios based on their prior six-month return yields spreads in the 

returns of 8.8 percent over the subsequent six months. Their study evidence cover also the 

under reaction over intermediate horizon and suggested that a stock with low past returns will 

on average experience low subsequent returns.

They also argued that a contrarian overreaction story would instead predict high subsequent 

returns for such a stock. However, they did not make any final conclusions about this 

contradiction between two stories and they leave it for further studies. One finding was that 

the stock’s prior six months return and the most recent earnings surprise help to predict future 

returns and the drift in the future returns are economically meaningful in the intermediate 

horizon. Their study has link to my research objectives while my study is trying to find 

profitable trading strategies and therefore if some publicly available information could 

strengthen the profit opportunity then the earnings surprises should be included to investment 

decision making and should have effects when trading with stocks.

Chan, Jegadeesh and Lakonishok also find that in any event there is no evidence that the 

winner portfolio is exposed to the larger downside risk. They also used in their study Fama- 
French (1993) three-factor model to investigate can return behaviour be explained by factors 

related to the size and the book-to-market. The finding of these regressions was that the size 

and the book-to-market effects couldn’t explain profitability.

2.1.2 THE INTERNATIONAL EVIDENCE

As previously mentioned in the introduction chapter the momentum strategy has shown 

significant results of the existence in the medium term horizon. Hon and Tonks (2002) 

investigated the momentum in the UK stock market over the period 1955 - 1996. They did it 

by examining profits generated by the extreme deciles portfolios formed on the historical 

returns and they used monthly returns in their study. They test the null hypothesis of the weak 

form stock market efficiency, by examining whether the returns are independent over short 

time-horizons. The results of their study proved positive and significant results over 

practically all investment horizons up to 24 months. They results show that the returns on the
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trading strategies cannot be accounted for by a simple adjustment for beta-risk. Also, although 

they find some evidence of a size effect in the UK stock market, this phenomenon cannot 

explain the momentum profits. Their study has many similarities and influences to my study. 

They reported profitable momentum trading strategies as investment tools over the period 

1955-1996. The paper finds that these profitable investment strategies are apparent in the sub

sample 1977-1996, in line with research from Liu, Norman and Xu (1999). However, they are 

not present in the earlier 1955-1976 period. They stated that the momentum is not a general 

feature of the UK stock market, but is only apparent over certain time periods. The earlier 

mentioned paper from Liu et al. (1999) reported also that profitable momentum strategies 

exist in the UK market over the period 1977-1996. Their momentum profits findings were 

also robust across two sub-samples in their datasets.

Katri Rytkönen (2003) examined in her Master Thesis validity of the gradual information 

diffusion model, presented by Hong and Stein (1999). Her paper consist approximately 3,200 

UK stocks traded in the London Stock Exchange over a time period reaching from September 

1986 to 2002. She used monthly returns in her study. One of her study findings suggested that 

under reaction is not always followed by the overreaction. Even she found strong evidence of 

the return continuation, which could be interpreted as evidence of under reaction; evidence on 

subsequent reversal was notably weaker implying that the potential under reaction may not be 

followed by the overreaction. The return continuation was sometimes followed by the reversal 

and sometimes not, and whether the returns were adjusted with risk or not. Hers findings was 

consistent with the earlier empirical evidence but in the general risk adjustments in her study 

appeared to be unable to eliminate the phenomena.

She also presented that the portfolio formed basis on the bid-ask spread have strong difference 

in the autocorrelations. The portfolios proxy with the small bid-ask spread appeared to turn 

negative earlier than the autocorrelation of portfolios characterized by the larger bid-ask 

spread. In same context she stated that this would be interpreted to imply that the 

autocorrelation patterns are induced, at least partly, by risk, or that the risk factors influence to 

investors' trading horizon. However, her study had supporting evidence of the return 
continuation; results are not striking for my study perspective. Thus, she argued that there 

would be valuable investigation area in the different trading horizon and the other market 

areas because the findings may be sensitive to the underlying sample data characteristics of 

the stocks and the used sample market. She also stated that the bid-ask spread was not
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necessary the right measure for investigating investors trading horizon and therefore 

alternative measures should be used in the further investigation.

Conrad and Kaul (1989) reported in their research that there is remarkable difference in 

expected returns due to different sample data time periods. They stated that the proportion of 

return variation explained by movements in expected returns of small firms jumps from 18 

per cent to over 40 per cent in one decade. They studied short horizon returns using weekly 

data. Even they find large and significant positive autocorrelations in weekly data, they 

argued that their model did not capture all return characteristics that should explain high 

autocorrelation.

Moskowitz and Grinblatt (1999) find strong momentum effect across industries: when stocks 

from past winning industries were bought and stocks from past losing industries sold, the 
strategy was highly profitable, even after controlling for cross-sectional dispersion in mean 

returns and likely micro structure differences. Rouwenhorst (1998) tests the profitability of 

momentum strategies in international equity markets. Monthly total returns from 12 European 

countries during the period 1980-1995 were used to form relative strength portfolios. After 

correcting risk, it was found winner portfolios outperform loser portfolios by more than 1% 

per month and the overall returns on all momentum portfolios are similar to the findings of 

Jegadeesh and Titman (1993) for the US market.

Clare and Thomas (1995) using a random sample of stocks on the London Share Price 

Database (LPSD) over the period 1955-1990 find weak evidence of momentum at the 12- 

month horizon, in that although winners outperform losers, the average return difference is 

insignificantly different from zero. They find that at the 24-month and also at the 36-month 

horizon, there is significant evidence of overreaction.
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2.2 CONTRARIAN STRATEGY

2.2.1 THE EVIDENCE ABOUT RETURN REVERSALS

Contrarian portfolio strategy is based on continuous stock market movements and reversal 

effects. Strategy is using past stock return performance and portfolio is constructed so that the 

portfolio takes long position in past losers and short position in past winners. In commonly it 

is known as strategy that buys “losers” and sells “winners”. There are many different time 

horizon possibilities for portfolio holding period, but most of academic researches are using 

weekly or monthly holding periods. Commonly academic uses weekly or longer stocks return 

data because using only daily returns there is problems with bid-ask spread and no 

synchronous trading. There are other similar strategies that follow past return performance 

data and try to earn abnormal profits using this information. In example strategies that invest 

using analysis about multiples of Price to earnings and Price to book, are based on past return 

performance. Evidence of short term reversals have not been documented widely but some 

research has found evidence like Jegadeesh (1990) and Lehmann (1990). However, there are 

quite mixed explanations for the sources of these short term profits. Also further studies about 

these short term returns usually shows that findings are explained by microstructure, bid-ask 

or nonsynchronous trading bias.

Conrad and Kaul (1998) investigated both contrarian and momentum strategies using 120 

different trading strategies. They compare that is there difference on probabilities to success 

between these strategies. They found that 55 out of 120 trading strategies implemented using 

NYSE/AMEX securities yield statistically significant profits. Their data set covered time 

period from 1926 to 1989. They stated that the unconditional probabilities of success of 

momentum and contrarian strategies are approximately equal: of the 55 statistically profitable 
strategies, 30 are momentum, while 25 are contrarian strategies. They made further 

investigation where they divided data for different subperiods and their findings were also 

consistent with previous research from De Bondt and Thaler (1985) and also with the research 
Jegadeesh and Titman (1993). Conrad and Kaul also stated in their study that, although 

contrarian strategy is obviously profitable at the weekly horizon in the 1962-1989 period, 

recent research shows that the profitability of short-term strategies may be spurious because it 

is generated by market microstructure biases.
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Study from Kang, Liu and Ni (2002) finds statistically significant abnormal profits for some 

short-horizon contrarian trading strategies in China stock market. They used quite similar 

methodology that I have used to my study. They studied contrarian and momentum strategies 

in the China stock market from time period of 1993-2000. They used weekly data and their 

further analysis indicated that overreaction to firm-specific information is the single most 

important source of short-term contrarian profits. However, their findings are robust to bid- 

ask spread and non synchronous trading, time-varying market risk and firm-size effect. They 

also find unique lead-lag structure that lag firms follow lead firms in the opposite direction 

and that large firms lead small firms in holding periods from 1 to 8 weeks. They reported that 

statistically significant abnormal profits were in portfolios that have formation-holding period 

of 1-1, 4-4 and 4-8. They also found other significant results but those portfolios holding 

periods were 8-weeks or more.

Also similarly Chang, McLeavey, Rhee (1995) study reported about some evidence of short

term reversals. Their study finds abnormal profits of short-term contrarian strategies in the 

Japan stock market. Study from Chan, Hameed and Tong (2000) find the same in the 

Malyasia stock market.

Paper from Chan (1988) studied contrarian investment trading strategy in the US and reported 

only 0.133 per cent abnormal return for zero-cost portfolio. He also stated that his 

methodology was sensitive to the model and estimation methods. He thought that CAPM is 

not unable to capture the profile of contrarian strategy due to continuous risk and beta 

changes.

One interesting study from Boudoukh, Richardson and Whitelaw (1994) stated that short-term 

returns are predictable. They divide investors in three social groups; loyalists, revisionists and 

heretics. Loyalists are group that believe that markets process rationally information and large 

autocorrelations in short term returns are not due to fundamentals. Instead they argue that the 

correlations arise from market frictions. Specifically, both the pattern and the magnitude of 

the correlations are consistent with measurement error in the data (e.g. nonsynchronous 

trading, price discreteness or bid-ask spreads), institutional structures or microstructure 
effects. Similar to the loyalists, the second school of thought, the revisionists, believes that 

market are efficient. However, they believe that, even in frictionless markets, short-horizon
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returns can be autocorrelated. This assumption is based on changing risk premiums and asset 

pricing models. The third school of thoughts, the heretics, takes a different approach. They 

believe that market is not rational, that profitable trading strategies do exist (even on a risk 

adjusted basis). And that psychological factor is important for pricing securities. Heretics 

argue that time series patterns in returns occur because investors either overreact or only 

partially adjust to information arriving to the market.

This tale of three schools is quite interesting statement because most of the short-term studies 

can be divided to one of that school of thought based on studies concluding remarks of their 

own study. Arguments about short term abnormal returns vary in time and between 

researchers. Based on these above mentioned investor groups, one can argue that the final 

answer about short-term returns will never be clear. Above mentioned study also argued and 

proved with their results that death of market efficiency have been premature and greatly 

exaggerated. Their findings supported loyalists views of market frictions when they examined 

that spot indexes autocorrelation were significantly higher than that on the futures.

One study about contrarian anomaly and volume relationship is study from Conrad, Hameed 

and Niden (1994). They founded striking findings when they examined relations between 

autocorrelation and trading volume in short-horizon individual security returns. They main 

finding that they founded was relation between lagged trading activity and current price 

measures. However, they also find that individual stocks returns experience negative and 

positive autocorrelation in short term and this trend evidence differ between individual stocks. 

Though their results are at least part of difficult to attributable to the fact that returns patterns 
differ sharply across stocks with different levels of trading. These findings of return-volume 

relation have important implication to my study; however, their finding used only individual 

securities returns. Finally they argue that their study contrarian strategy may not be true 

arbitrage profits in real world when one allows for transactions costs and changes in risk. But 

still they believe that technical analysis or any model of short-horizon time varying returns 

processes can profitably include valuable source of information about future price responses.

One interesting interpretation is from Jegadeesh and Titman (1993) as they stated in their 

study of relative strength investment strategy that transactions by investors who buy past 

winners and sell past losers move prices away from their long-run values temporarily and 

thereby cause prices to overreact. And alternatively they stated that there is possibility that the
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market under reacts to information about the short-term prospects of firms but overreacts to 

information about the long-term prospects. This is quite true because the nature of the 

information available about firm’s short-term prospects, such as earnings forecasts, is 

different from the nature of the more ambiguous information that is used by investors to 

assess firm’s longer-term prospects. This difference can be seen in the companies’ earnings 

announcement when markets are surprised to company positive results but still share price 

drops due to demanding company future outlooks.

Papers by Jegadeesh (1990) and Lehmann (1990) provide evidence of shorter-term return 

reversals. Papers proved that contrarian strategies that select stocks based on their returns in 

the previous week or month generate significant abnormal returns. However, since these 

short-term contrarian strategies are transaction intensive and based on the short-term price 

movements, their apparent real world success are not significant. However, Jegadeesh 

reported strong evidence in his study predictable behaviour of stocks returns. He reported that 

monthly returns on individual stocks exhibit significantly negative first-order serial 
correlation and significantly positive higher-order serial correlation. He also concluded that in 

January pattern of serial correlation exhibits significantly different from that in the other 

months. Study also formulated portfolios that data covered years 1934 to 1987 and he 

reported 2.49 per cent abnormal returns on the extreme deciles portfolios formed basis on past 

performance. Finally, he stated that based on his results, he rejected the hypothesis that the 

stock prices follow random walks. He left the risk factors and alternate asset pricing models 

for further study.

Another study from Jegadeesh and Titman (1991) investigated contrarian phenomenon as a 

profitable trading strategy as they provided evidence on the relation between short-term return 

reversals and bid-ask spreads. Their results supports that above mentioned strategies success 

may reflect more short-term price pressure or a lack of liquidity in the market than pure 

overreaction. Also Lo and MacKinlay (1990) argued in their paper that large part of the 

sources of abnormal profits that Jegadeesh and Lehmann documented is attributable to a 

delayed stock price reaction to common factors rather than to overreaction.

In literature are many arguments for and against contrarian’s trading strategy. Even there are a 

lot of arguments, the final explaining reasons have not found. The most frequently cited 

explanation of the abnormal profits of contrarian’s strategies is the markets overreaction to
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firm-specific information and the subsequent correction.

For example, Bacmann and Dubois (1998), posit that an overreaction to firm-specific 

information is the primary reason behind the abnormal profits of short-term contrarian 

strategies. They decompose study profits same as Lo and MacKinlay (1990) and as in 

Jegadeesh and Titman (1995). Even they argued that the contrarian abnormal profits are not 

economically significant, they find that standard contrarian trading strategy lead to 

statistically significant results in France. Their study objective was to document the benefits 

generated by contrarian strategies and the cross-autocorrelation of portfolios outside the US, 

namely on the French stock market. Their study sample consists all of the stocks of French 

firms listed on French stock market and sample data cover period from January 1977 to 
December 1997.

As previously mentioned contrarian strategy are most efficient in market where negative 

autocorrelation exist. This is also quite straightforward test to find evidence of 

autocorrelation. However, academic literature has connected contrarian investment strategy to 

stock market overreaction and other non-synchronous trading problems that illiquid stock 
market causes. Previously introduced study from Chan, Jegadeesh and Lakonishok (1996) 

argued that contrarian profits are mainly information sensitive. They stated that contrarian 

strategy focuses on stocks that have extremely poor returns over a prolonged past period and 

therefore the history of disappointments creates an investor mindset of excessive pessimism. 

This pessimism may be reinforced by money managers' unwillingness to be regarded as 

holding an “imprudent” investment that might fall into distress. They also continued that these 

companies are not so bad investments as markets perceives them to be and it takes time for 
these companies to shake off unfavorable opinions that investors have accumulated.

They also argued that momentum strategies tend to have overreaction due to “trend-chasers” 

and therefore these strategies profit only temporary in nature. When new significant research 

of new investment strategy is published or investor exhibit same investment strategy as 

modem world has trends, then this controversy strategy will be temporary profitable.
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2.3 THE SUMMARY OF THE RELATED THEORETICAL APPROACHES

The following two tables summarize the most significant studies that have discussed in this 

study. Table 1 presents the presented momentum studies and Table 2 introduce the contrarian 

studies. However, presumably some studies research and include evidence of both effects.
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3 HYPOTHESIS

Study hypotheses are presented and explained in the following chapter.

Statement 1 (study part one): The individual stock prices follow the random walk hypothesis. 

Hypothesis 1: H0: p(k) =0 versus Ha : p(£) * 0

The hypothesis 1 is based on the assumption that the stocks returns do not violate the Efficient 

Market Hypothesis and returns are independently and randomly distributed. The correlation 

coefficient is a measure of the strength of the linear relationship between two values. The 

correlation coefficient has no unit of measurement: it is a “pure” measure of the tendency of 

two variables to move together. The correlation coefficient is bounded by positive and 

negative one (-1< p(&) <1), where a correlation coefficient of one indicates that there is a 

one-for-one movement in the variables. On the other hand, if the correlation coefficient is 
negative one, the variables move exactly opposite of each other2.

The hypothesis tests strength of the relationship indicated by the correlation coefficient with 1 

to 5 lagged values using two-tailed statistical test of significance. The statistical test formulas 

are presented in the methodology section. The hypothesis 1 is tested for the daily and weekly 

returns. Also two different sub periods are tested. The test significance levels are 5% and 1% 

for rejecting the null hypothesis and the critical values in the T-statistic test are ± 1.96 and 

±2.57, respectively.

Hypothesis 2: H0 : Q — 0 versus Ha: Q Ф 0

If all the correlation (autocorrelation) coefficients are zero then their sum of their squared 

coefficients should be zero also. The ^-statistics presented by Box-Pierce summarizes the 
squared autocorrelation coefficients. Study tests use Q-values for the 2nd, 4th and 8th 

autocorrelation coefficient.

2 Source of exact definitions is taken from the book of Kaplan professional company “Cross Reference to AIMR 

Assigned Reading” Book 1, (2004)
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Statement 2 (study part two): The momentum and contrarian anomalies do not exist in the 

Finnish stock market

Hypothesis 4: The zero-cost portfolios average returns H0 : rwinner - rloser = 0 versus 

H ' r - г Ф 0a winner loser

This hypothesis tests the profitability of the momentum and the contrarian portfolio trading 

strategies. The selected 16 stocks have categorized in ascending order based on their past 

performance and then the different portfolios are formed on that basis. After formation every 

portfolio holding period returns has calculated. For zero-cost portfolios average return of the 

holding period returns is calculated. More detailed study portfolio formation procedure is 

explained in the methodology section. After liquidating the portfolios winner portfolio and 

loser portfolio holding period average return difference is tested for the statistical 

significance. The difference should be zero because the stock prices should follow the 

Random Walk Hypothesis and returns should be randomly generated. The portfolios are 

constructed on the basis of the different formation and the holding time periods. The 

difference is tested using the statistical t-test. The shape of the t-distribution is dependent on 

the number of degrees of freedom, and degrees of freedom are based on the number of the 

sample observations. The t-distribution is flatter and has thicker tails than the standard normal 

distribution. When the amount of the observations increases, (i.e. the degrees of freedom 

increase), the t-distribution become more spiked and its tails becomes thinner. As the number 

of degrees of freedom increases without bound, the t-distribution converges to the standard 
normal distribution. The thickness of the tails relative to those of the z-distribution make 

rejecting null hypothesis more difficult because thicker tail mean more observations away 

from the center of the distribution. The test level of significance is depending of the sample 

size and therefore reported at the same time as sample statistics. As the hypothesis sample 

statistic difference of portfolio returns can be negative or positive, the two-tailed test is used. 
Even the study may indicate a statistical significance of profitable strategies; the economical 

significance is lower due to the transaction costs.
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4 DATA

In the following chapter the study sample data is introduced and the descriptive statistics 

presented in tables. First, the sample data is described for the autocorrelation test, the box- 

pierce test and for the trading strategies test. Second, the study data descriptive statistics is 

presented for all of these test sample data. My study uses a different sample data for the 

autocorrelation and the Box-Pierce test than in the trading strategies portfolio tests. This 

enables to conduct test in a reasonable way and also enables to have more statistical power for 

my autocorrelation and Box-Pierce test while using an 8 year sub-periods.

4.1 SAMPLE DATA

The data used in the empirical study is collected from the HEX and the DataStream database 

in the Helsinki School of Economics. The first set of the data includes the daily share prices 

and the volumes from the period of 2.1.1987 to 28.12.1995. This data set is collected from the 

HEX database and this data have used to calculate also the sample weekly returns. The first 

data set is used to test the individual stocks autocorrelations and also used to conduct the Box- 

Pierce tests for the daily and weekly returns. From the first year of the data set (from 2.1.1987 

to 30.12.1987) have been calculated the total volume of each individual stocks and the 10 of 

the most traded stocks are chosen for the final first sub-period sample data. This procedure 

enables that my study sample data does not have remarkable problems with the illiquid stocks 

and too wide bid-ask spread problems. These problems exists but they should not have 

remarkable influences for the results since included data set stocks have been traded almost 

every day in the sample period. However, the HEX volume compared to the NYSE or the 

AMEX is remarkably lower and therefore bid-ask spread problem are stronger in the Finnish 

stock market. The first sample data cover the sample period of 5.1.1988 - 28.12.1995, with a 

total of 2007 trading days.

The same procedure is repeated for the second sub-period. The second sub-period covers the 

period of 2.1.1995 to 30.12.2003. The total volume have been calculated from the previous 

year individual stocks (from the period of 2.1.1995 to 28.12.1995) and the 10 most traded 

stocks are included in the second sub-period sample. The second sample data cover the 

sample period of 2.1.1996 -30.12.2003, with a total of 1998 trading days. The one sample 
stock (UPM1V) returns start from 2.5.1996 as there was merger almost in the beginning of
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the sample period. This procedure have been made to have more samples in my data as 

otherwise few stocks would be excluded in the beginning of the sample period. Since the 

study focuses on the short-term return behavior, this study ignores the effect of dividends on 

the stock returns. Also the equal-weighted portfolio returns are reported. The equal weighted 

portfolio return is calculated as follow

i=stock 10*.
r - Y H.
/Л‘ Equal - weighted / j

i=stock\ ft

where n is the amount of active stocks and r is returns of the individual stocks.

The trading transactions on the stock exchanges are completed using the bid or the ask prices, 

and hence the stock prices include a measurement error to the extent of the bid-ask spreads. 

Due to the bid-ask spreads differences my study uses daily closing prices and the stock prices 

in weekly data for two successive Wednesdays. If the Wednesday return value is missing then 

Tuesday is used. If both values are missing then Thursday is used instead. Roll (1984) and 

Conrad, Gultekin and Kaul (1991a) find that these bid-ask spread fluctuations exhibit 

negative serial correlation and therefore indicate spurious overreaction profits.

In the following chapter are showed the descriptive statistics of the used study sample data.
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4.2 DESCRIPTIVE STATISTICS

Table 3: Descriptive statistics of the autocorrelation and the Box-Pierce test sample data

daily returns on the period of5.1.1988 -28.12.1995

The table presents sample data daily returns descriptive statistics from the sample first subperiod. The 
logarithmic return are used and stock prices are the closing prices for two successive trading days. For 
individual stocks, in case of a trading day with zero volume, the return is computed using the closing bid of the 
previous day. The mean and the median of sample stocks returns present the average of the stocks individual 
returns. The standard deviation presents the whole sample standard deviation and the average of indivual stocks 
standard deviation is the average of the 10 stocks individual standard deviations. The means and standard 
deviations are presented in percentages. Skewness and kurtosis are the whole sample data values. Excess 
kurtosis is calculated as follow (excess kurtosis = sample data kurtosis - 3). Equal-weighted portfolio returns are 
calculated as equally weighted returns of the sample 10 stocks returns.

DAILY RETURNS

SAMPLE PERIOD 5.1.1988 - 28.12.1995

Stocks included 10
Total number of days in sample 2007
Total number of sample data 16565

Sample stock returns statistics
Mean -0.018
Median 0.000
Standard deviation 2.341
Average of individual stocks st. dev 2.215
Skewness -0,265
Excess kurtosis 12,012

Equal-weighted portfolio
Mean -0.013
Standard deviation 1.337
Skewness -0,117
Excess kurtosis 0,785

The tables 3, 4, 5 and 6 present the descriptive statistics of study autocorrelation and Box- 

pierce tests sample data. The mean, median and standard deviation values are presented in 

percentages. The skewness characterizes the degree of asymmetry of a distribution around its 

mean. The skewness of the normal distribution is equal to 0 and the negative skewness mean 

that a distribution with an asymmetric tail extending towards more negative values.
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Table 4: Descriptive statistics of the autocorrelation and the Box-Pierce test sample data

weekly returns on the period of5.1.1988 -28.12.1995

The table presents sample data weekly returns descriptive statistics from the sample first subperiod. The 
logarithmic return are used and stock prices are the closing prices for two successive Wednesdays. For 
individual stocks, in case of a trading day with zero volume, the return is computed using the closing bid of the 
previous day. The mean and the median of sample stocks returns present the average of the stocks individual 
returns. The standard deviation presents the whole sample standard deviation and the average of mdivual stocks 
standard deviation is the average of the 10 stocks individual standard deviations. The means and standard 
deviations are presented in percentages. Skewness and kurtosis are the whole sample data values. Excess 
kurtosis is calculated as follow (excess kurtosis = sample data kurtosis - 3). Equal-weighted portfolio returns are 
calculated as equally weighted returns of the sample 10 stocks returns.

WEEKLY RETURNS'

SAMPLE PERIOD 5.1.1988 - 28.12.1995

Stocks included 10
Total number of days in sample 415
Total number of sample data 3421

Sample stock returns statistics
Mean -0.084
Median 0.000
Standard deviation 5.405
Average of individual stocks st. dev 5.144
Skewness 0.066
Excess kurtosis 4.850

Equal-weighted portfolio
Mean -0.060
Standard deviation 3.512
Skewness 0.390
Excess kurtosis -0.276

The kurtosis characterizes the relative flatness or peakedness of a distribution compared with 

the normal distribution. The kurtosis of the normal distribution is equal to 3 and therefore the 

excess kurtosis is presented in the descriptive tables. The excess kurtosis is calculated as 

follow

Excess kurtosis — Sample kurtosis - 3

30



Table 5: Descriptive statistics of the autocorrelation and the Box-Pierce test sample data

daily returns on the period of2.1.1996 -30.12.2003

The table presents sample data daily returns descriptive statistics from the sample second subperiod. The 
logarithmic return are used and stock prices are the closing prices for two successive trading days. For 
individual stocks, in case of a trading day with zero volume, the return is computed using the closing bid of the 
previous day. The mean and the median of sample stocks returns present the average of the stocks individual 
returns. The standard deviation presents the whole sample standard deviation and the average of indivual stocks 
standard deviation is the average of the 10 stocks individual standard deviations. The means and standard 
deviations are presented in percentages. Skewness and kurtosis are the whole sample data values. Excess 
kurtosis is calculated as follow (excess kurtosis = sample data kurtosis - 3). Equal-weighted portfolio returns are 
calculated as equally weighted returns of the sample 10 stocks returns.

DAILY RETURNS

SAMPLE PERIOD 2.1.1996 - 30.12.2003

Stocks included 10
Total number of days in sample 1998
Total number of sample data 13988

Sample stock returns statistics
Mean 0.052
Median 0.000
Standard deviation 2.480
Average of individual stocks st.dev 2.354
Skewness -0.179
Excess kurtosis 2.755

Equal-weighted portfolio
Mean 0.035
Standard deviation 1.530
Skewness -0.241
Excess kurtosis -0.770

As can be seen from tables 3 to 6, mainly skewness is negative and implies that the sample 

periods have stronger negative returns than positive. Only weekly returns in table 4 have the 

positive skewness values. Also the kurtosis changes dramatically between the first and second 

sub-period. This may indicate that the stock trading activity have changed between the time 

periods, however, without a dramatic changes in the standard deviation between the sub

periods.
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Table 6: Descriptive statistics of the autocorrelation and the Box-Pierce test sample data

weekly returns on the period of2.1.1996 -30.12.2003

The table presents sample data weekly returns descriptive statistics from the sample second subperiod. The 
logarithmic return are used and stock prices are the closing prices for two successive Wednesdays. For 
individual stocks, in case of a trading day with zero volume, the return is computed using the closmg bid of the 
previous day. The mean and the median of sample stocks returns present the average of the stocks individual 
returns. The standard deviation presents the whole sample standard deviation and the average of indivual stocks 
standard deviation is the average of the 10 stocks individual standard deviations. The means and standard 
deviations are presented in percentages. Skewness and kurtosis are the whole sample data values. Excess 
kurtosis is calculated as follow (excess kurtosis = sample data kurtosis - 3). Equal-weighted portfolio returns are 
calculated as equally weighted returns of the sample 10 stocks returns.

WEEKLY RETURNS

SAMPLE PERIOD 2.1.1996-30.12.2003

Stocks included 10
Total number of days in sample 415
Total number of sample data 2905

Sample stock returns statistics
Mean 0.258
Median 0.114
Standard deviation 5.244
Average of individual stocks st.dev 4.975
Skewness -0.138
Excess kurtosis 0.081

Equal-weighted portfolio
Mean 0.176
Standard deviation 3.429
Skewness -0.021
Excess kurtosis -0.246

Even the sample values do not imply that the returns do not follow a normal distribution; it 

does not make changes since the tests conducted in the study do not strictly require the 
normality. As can be seen from table 7, the trading strategies sample data have dramatic stock 

market crash and therefore this may make results skewed to the negative side. However, the 

second sub-period represents more stable stock market conditions and will be more 

comparable to the normal market conditions. The HEX25 index holding period return for the 

first sub-period is -64% and for the second sub-period it is -8%.
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Table 7: Descriptive statistics of the trading strategies tests sample data daily returns for both

sub-periods.

The table presents trading strategies tests sample data daily returns descriptive statistics for 16 stocks and HEX25 
Price index. The logarithmic return are used and stock prices are the closing prices for two successive trading days. 
The 16 stocks are selected based on sample period previous month trading volume. The all main list stocks are listed 
in descending order based on volume and the 16 most traded stock are chosen for sample data. The mean, the 
standard deviation and the median of sample stocks returns present the average of the stocks individual returns. The 
means, the medians and the standard deviations are presented in percentages. Skewness and kurtosis are the whole 
sample data values. Excess kurtosis is calculated as follow (excess kurtosis = sample data kurtosis - 3).

DAILY RETURNS

SAMPLE PERIOD 29.12.1999 - 29.6.2001 27.6.2001 - 30.12.
Stocks included 16 16
Total number of trading days in sample 376 636

Sample stock returns statistics
Mean -0,121 -0,015
Median 0,000 0,000
Standard deviation 3,998 2,638
Skewness 0,054 0,158
Excess kurtosis 6,027 1,472

HEX25 Price Index
Mean -0,172 -0,014
Standard deviation 2,437 1,429
Holding period return* -64,368 -8,669
Skewness -0,100 0,038
Excess kurtosis -2,439 -2,298

* The first sample subperiod includes very dramatic return period when stock market crashed

The sub-periods have been divided to two different length periods due to the stock market 

condition and to have more reliable results for the second sub-period. The stocks for sample 

data have been selected based on the stocks previous one month trading volume. The 16 most 

traded stocks have been selected for the sample data to have 4 equally weighted portfolios. 

The first sub-periods begins 29.12.1999 and ends at 29.6.2001, while including the total of 

376 trading days. The second sub-period starts 27.6.2001 and ends 30.12.2003 and it includes 
636 trading days. The HEX25 price index has chosen to have comparability of the trading 

strategies to the market returns.
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5 METHODOLOGY

In the following subchapters are presented the study methodologies. First I test in this paper 

the null hypothesis of the Weak-Form Market Efficiency, by examining whether the returns 

are independent over the short time-horizons. I test that does the independent stock prices 

follow the Random Walk Hypothesis with the two different test models. Then second part of 

the methodology test the existence of the contrarian and the momentum anomaly in the short

term time period. This is tested using the different portfolios average return difference. 

Portfolios are formed based on the past returns. The same basics in the methodology is used 

that Jegadeesh & Titman (1993), De Bondt & Thaler (1985), Hon & Tonks (2002) and Kang, 

Liu & Ni (2002) used in their study.

There are some modifications in the portfolios weighting and the time periods that previously 

mentioned studies. In the past research are many different and complex methodologies that 

make investors very difficult to use the same methodologies for the investing activities. 

Therefore the used study methodology is chosen because it’s easy to use and its easy 

transferability for the future studies.

The study methodology is divided in the two parts. These parts are

■ The Random Walk Hypothesis test

Conducted using the Autocorrelation and the Box - Pierce test

■ The Portfolio return continuation and reversals tests

The test is conducted using two tailed t-statistics test
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5.1 RANDOM WALK TEST

5.1.1 THE RANDOM WALK HYPOTHESIS

The Random Walk Hypothesis assumes that time-series in prices is stochastic and each 

valuePi,P2 ...Pn is drawn randomly from a probability distribution. However, the price is

dependent of the previous actual price and uncorrelated increments. This means that the future 
prices are depending on the current price and following period independently distributed 

random variable. The RWH assume that this random variable has Cov{et,zt_k) =0 for all 

к Ф t and the variable expected value isE(s,) = 0 . In other word this principle states that the 

logarithmic returns for the autocorrelation coefficients are zero at all lead and lags. This RWH 

principle can be expressed as follows

P, =P,~ i +E,>

Where, Pt is the price of the stock at time t and e, is the random variable. In this simple 

version each change in the stock price Pt is drawn independently from a probability 

distribution with 0 mean. This principles are stated more precise Cambell, Lo and MacKinlay 

(1997).

The simple RWH model assume that every random increment have same probability to be 

positive or negative. However, the financial assets changes have usually similar patterns in 

series of time where many different effects have contributions. My study tries to research that 

is there similarities in the return patterns and find evidence that the RWH model is violated in 

the stocks return time-series. In some sense there are reasonable to assume that lead and lags 

are not all the time uncorrelated between the different stocks and between the different time- 

periods. Therefore it is reasonable to have the extension from RWH basic model. The 

extension from this basic RWH is the Random Walk with Drift that can be expressed as

Ln(Pt) = и + ln(Pt_1) + e.
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Where as и is a parameter for drift.

Study is using the logarithmic return, r,, to avoid measurement errors that the arithmetic

returns could exhibit. The logarithmic returns are calculated from the stock prices through the 

used study data. The used stock returns are presented in percentages and therefore there are no 

restrictions of the stock quote and the price size when study second objective portfolios are 

constructed. The continuously compounded rate of return is the natural logarithm, Ln, of the 

price relative. Thus given a holding period return, r, the continuously compounded rate of the 

return is expressed as follows

r, = Ln(P,) - Ln{Pt_x)
Ln{Pt) 
Ln(P^)

When combining the extended random walk model with the drift and the logarithmic returns, 

can be shown simpler model for the random walk. This definition can be seen as

r, =A+e,,

where parameter p can be kept as expected return.

5.1.2 THE TEST METHODS FOR THE AUTOCORRELATION COEFFICIENTS

5.1.2.1 The Autocorrelation coefficient test

As previously presented the correlation coefficient describe that two value changes are 

dependent of each others. If there is a linear relationship between the values then the 

autocorrelation exists. The autocorrelation is commonly used test coefficient for the Random 

Walk Hypothesis and the Efficient Market Hypothesis. This same procedure Markus 

Melamies (2003) used in his Master Thesis' from HSE when he tested the weak-form 

efficiency on the Russian Trading System. His master thesis methodology has strong 

influence to my thesis and I use same kind procedure as he has exhibit in the autocorrelation 

methodology.
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The correlation coefficient is defined as follows

p(*) =
Cov(rt,rl+k) 

jVar(rt)JVar(rt+k) ’

where к represents values distance from each others depending the time-series intervals (the 

Åth order autocorrelation). The Random walk model can be tested under the null hypothesis of 

zero autocorrelation. The Random walk hypothesis is then quite straightforwardly tested using 

the autocorrelation coefficients. This procedure is same that Cambell, Lo and MacKinlay 

(1997) reported in their econometric paper. The test estimator is formulated as follows:

£fø-Fr)(r,A-rr)
pW=^-_-----------------

Z('i-'V)2

where к represents the Åth order autocorrelation. And under the homoskedasticity assumption, 

the coefficients estimators are asymptotically normally distributed.

The individual autocorrelation coefficients can be tested using the T-test statistics. The reason 

that Z-test is not conducted is due the sample data returns distribution characteristics. As the 

data have highly leptokurtic distribution, the T-statistical tests could underestimate 

distribution where as the t-test distribution assumes fatter tails than the normal distribution. 

Therefore the T-test has more platykurtic distribution than the normal distribution.

The null hypothesis then assumes that the individual autocorrelations is zero for the all Åth 

order autocorrelations and the test statistics are formulated as follows:

_ Sample statistic - Hypothesized valueTest statistics =---------------------------------------------
Standard error of the sample statistics
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The standard error of the sample statistics is the adjusted standard deviation of the sample and 

is calculated as:

5

When the population standard deviation, a , is not known, and it is estimated using the 

standard deviation of the sample, sd. Using this procedure the T-test statistics can be 

formulated as follows:

tЛ-1
P(*)-Q
VVr

where sd is the sample standard deviation.

Even the test statistics estimator is assumed to be asymptotically normally distributed the 

original return data does not need to be normally distributed and therefore this theory can be 

applied until the assumption of homoskedasticity is not violated. The T-test statistics critical 

values are collected from the standardized normal distribution table and the significance 

levels 5% and 1% are chosen for this study. The Random walk hypothesis is then rejected at 

critical values of the ± 1.96 at the 5% level of significance and ±2.57 at the 1% level of the 

significance. I examine the autocorrelation coefficients from 1 to 5 order autocorrelation. 

Using the daily data 5th order autocorrelation means straightforwardly same as one week 

autocorrelation. However, the weekly return data may have slightly different returns because 

returns have calculated from Wednesday to next Wednesday, where as the daily data does not 

take account the missing day value effects.

5.1.2.2 The Box-Pier ce Test

Another test method of the random walk hypothesis is the Box-Pierce test. As indicated 

earlier, this method assumes that when every autocorrelation should be zero, then the sum of 

their squared coefficients should be zero also. The method was introduced by Box and Pierce, 
and the method is commonly used in the autocorrelation tests. This test captures important
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effects of the returns behavior for my study because time periods are limited in the previous 

autocorrelation test to 5 days using the day data or 5 weeks when the weekly data is used. The 

Box-Pierce test captures the autocorrelation coefficients from longer period of time and this 

study also have closer connection to the monthly data studies. The test statistic can be 

formulated as follows:

e. = r¿p'w
k=1

where m represents the included autocorrelations in the ^-statistics test. This test statistics is 

asymptotically distributed as %2 with the m degrees of freedom. Cambell, Lo and MacKinlay 

(1997) present more precise information about the test assumptions. The critical values of test 

are obtained from the x2 table and the null hypothesis is rejected if the Q-statistics exceeds 

the critical percentile. This study uses the Q-statistics with the 2, 4 and 8 autocorrelations. The 

critical values for the 5% level of significance are 5.99, 9.49 and 15.51. And for the 1 % level 

of significance the critical values are 9.21, 13.28 and 20.09.

5.2 THE CONTRARIAN AND THE MOMENTUM TEST

5.2.1 THE PORTFOLIO FORMATION PROCESS

Second part of the study, tests the trading strategies and the existence of the contrarian and the 

momentum anomaly. The portfolios are formed using the second sample data and the data is 

collected from the DataStream database. The data is divided to 2 sub-periods that are not 

equally comparable due to the different stock market conditions. The first part of data covers 

the period from 29.12.1999 to 29.6.2001 and the second data set cover time period from 

29.6.2001 to 31.12.2003. The trading strategies are tested statistically using the extreme 
quartile portfolios average returns difference and the portfolio returns are reported for the 25 

different trading horizons (5 formation periods and 5 holding periods). The portfolios are 

formulated based on their past performance and then the average returns of the zero-cost 

portfolio holding period return is tested for the significance with the standard t-statistics.
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Basically the portfolios are formed as follows: At the beginning of the portfolio formation the 

stock are ranked in the ascending order on the basis of their returns in the past J days. Based 

on these rankings, the four equal portfolios are formed. As my study use the 16 most traded 

stocks therefore every portfolios include 4 stocks that are equally weighted. Based on the past 

formation period (F) 1 to 5 days performance the best performed stock portfolio is named 

winner 1 and the second best as winner2, the third loser3 and the worst performed stock 

portfolio as a loser4 portfolio. Then these portfolios are kept a predetermined holding period 

(H) 1 to 5 days. After the holding period stocks are ranked again and the new portfolios are 

formed. Using this formation and holding period procedure the total amount of the portfolio 

trading strategies are in the daily returns 25 strategies (the 5 formation days and the 5 holding 

days). The Winner minus Loser portfolio is commonly known as a zero-cost portfolio. That 

means where the winner 1 portfolio is bought and the loser4 portfolio is sold short. All the 

trading strategies average returns are reported but the zero-cost portfolio average returns are 

tested using the statistical test.

As my study uses the logarithmic returns the zero-cost portfolio is only a approximation of 

the zero investment strategy. The zero-cost portfolio return is formulated as follows:

^zero-cos t ^winner ^'loser

where

rwinner - l°nS in winner1 portfolio and 

- rloser = short in loser A portfolio

This assumption is made because above mentioned relation is only a approximation using the 

logarithmic returns. Second, the logarithmic return of a portfolio is not equal to the weighted 

average logarithmic return of the portfolio components. However, Jegadeesh and Titman 

(1993) and Ni, Liu and Kang (2001) applied in their study this approximation because in the 

short-term returns this problem is only a minor problem.
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5.2.2 THE STATISTICAL TEST FOR THE PORTFOLIO RETURNS

The T-statistical test is used to test the significance of the difference. When comparing the 

differences between the paired observations from the two dependent samples, the paired 

differences test are used. The paired difference test formula is taken from the first book of 

Cross Reference to AIMR Assigned Reading (2004). For a two-tailed paired comparisons test, 

the test statistics are formulated as follow

K-\
d~Vdz

where [idz = hypothesized mean of paired difference, which is zero

di = difference between z'th pair of observations so that d¡ = rwinner - rloser

sd
Sj — standard error of the mean difference = —¡=

d Jn

— 1 n 
d = sample mean difference =—Yá

n ы

sd = sample standard deviation =
td-dj
i=i_______

n -1

1/2

n = number of the observations

The t-statistical test critical value for the two-tailed test at the 5% level of significance is 1.96 

and for the 1% level of significance is 2.57. These values have been used to test every zero- 

cost portfolio even the some of the portfolios (in example first sub-period portfolio 5 

formation days - 5 holding days) the amount of the observations is less than the t-statistics 

table 120 observations.
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6 RESULTS

The following chapter presents my study empirical findings. First, the result for the test of the 

autocorrelation tests and the Box-Pierce test are reported. The autocorrelation tests results are 

conducted using the daily and the weekly data and reported for two sub-periods. The 

autocorrelation test are reported for 1 to 5 lagged days and weeks and the Box-Pierce test is 

reported using 2, 4 and 8 Q-values. Second, the tests of the trading strategies are presented. 

The trading strategies tests are conducted testing the extreme quartile portfolios average 

return difference. More detailed test methodologies are reported in chapter 5.2. Finally, there 

are conclusions of the study results.

6.1 THE SUMMARY OF THE RESULTS

6.1.1 THE AUTOCORRELATION TEST RESULTS

The following tables 8 and 9 reports the results of the autocorrelation test coefficients and the 

test statistics from 5.1.1988 to 28.12.1995. The results for the daily returns are in Table 8 and 
for the weekly results in Table 9, respectively. The stocks are presented in the result tables 

using ticker symbol and in some stocks the ticker symbol have changed during the sample 

period. In those cases the ticker symbol is presented using it last used ticker symbol. This 

study is concentrated to the stock return behaviors and does not cover mergers and 

acquisitions. Therefore the stocks sample data cover the period where the sample data have 

not changed dramatically. Only a stock (UPM1V) second sub-period sample period starts 

later due to the mergers and acquisition. This has been made to have more sample data in my 

study.

The Tables reports the sample correlation coefficients estimators for 10 stocks and for the 

equal-weighted portfolio for lags к = 1, 2, 3, 4, 5 and also the t-test statistics of the coefficient 
estimators. The methodology for the correlation coefficient estimators and the test statistics 

are presented in the chapter 5.1.2.
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Table 8: The Autocorrelation tests in the daily returns from 1.1.1986-31.12.1995

This table present the daily returns autocorrelation coefficients for 10 stocks and equal-weighted portfolio. Autocorrelation
coefficients are reported in table main rows using different lag period from 1 to 5 days. T-test statistics for the
autocorrelation coefficients are reported in parentheses. The symbols "**" and indicate significance at 1% and 5%,
respetively. The test statistics for T-test are significant at 1% and 5% if they exceed +/- 2.57 and +/- 1.96, respectively.

Stock name Sample period XI) X 2) X 3) P(4) P(5)

EQUAL-WEIGHTED 
PORTFOLIO

5.1.1988-28.12.1995 0,246
(11,029)**

0,036
(1,608)

0,023
(1,038)

0,036
(1,608)

0,044
(1,987)*

KOPIS 5.1.1988-28.12.1995 0,120
(5,360)**

-0,046
(-2,049)*

-0,070
(-3,116)**

-0,014
(-.627)

-0,017
(-,741)

SPL1S 5.1.1988 - 30.12.1992 -0,003
(-,111)

-0,038
(-1,335)

-0,041
(-1,435)

0,049
(1,716)

0,011
(,397)

KYM1S 5.1.1988 - 28.12.1995 0,052
(2,321)*

0,020
(,875)

-0,018
(-,787)

0,037
(1,656)

0,003
(,132)

SYP AS 5.1.1988-29.12.1989 0,176
(3,962)**

0,036
(,804)

-0,083
(-1,863)

0,024
(,545)

0,004
(,088)

POHBV 5.1.1988 - 28.12.1995 -0,039
(-1,725)

0,051
(2.268)*

0,035
(1,588)

0,062
(2,783)**

0,012
(,542)

AMEAS 5.1.1988-28.12.1995 0,110
(4,939)**

-0,005
(-,211)

0,014
(,642)

0,028
(1,262)

0,040
(1,769)

YPTKS 5.1.1988-28.12.1990 0,091
(2,497)*

-0,105
(-2,875)**

-0,036
(-,996)

0,035
(,947)

0,169
(4,640)**

NOKKS 5.1.1988-28.12.1995 0,108
(4,841)**

0,017
(,759)

0,006
(,284)

0,010
(,431)

0,018
(,787)

KYM1V 5.1.1988-28.12.1995 0,001
(,043)

0,015
(,688)

-0,016
(-,699)

0,022
(1,003)

0,034
(1,502)

KES1S 5.1.1988-28.12.1995 0,013
(.600)

0,001
(.062)

0,004
(,184)

0,051
(2,266)*

-0,005
(-,244)

As shown in Table 8, the 4 of the 10 stocks exhibit statistically very significant 

autocorrelation at lag 1. Two stocks of these (KOPIS and YPTKS) still exhibit statistically 

significant results for lag 2, However, KOPIS only at the 5% significance. The stock POHBV 

show different results compared to others stocks since it almost have statistically significant 

results at negative autocorrelation at lag 1. However, the hypothesis is not rejected while the 

test statistics is -1.725. At lag 2, the stock POHBV shows statistical significant results at the 
5% of significance and at lag 4 at the 1% of significance. These results are on the test 

statistics positive tail and therefore there have been dramatic change in the return between lag 

1 to lag 2. This result indicates that stock POHBV exhibit first strong contrarian returns, 

however, the hypothesis was not rejected, and then strong momentum returns.
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Table 9: The Autocorrelation tests in the weekly returns from 1.1.1986-31.12.1995

This table present the weekly returns autocorrelation coefficients for 10 stocks and equal-weighted portfolio.
Autocorrelation coefficients are reported in table main rows using different lag period from 1 to 5 weeks. T-test statistics
for the autocorrelation coefficients are reported in parentheses. The symbols "**" and indicate significance at 1% and
5%, respetively. The test statistics for T-test are significant at 1% and 5% if they exceed +/- 2.57 and +/- 1.96, respectively.

Stock name Sample period /0(0 /0(2) /0(3) P(4) P(5)

EQUAL WEIGHTED 
PORTFOLIO

5.1.1988-28.12.1995 0,120
(2,447)*

0,116
(2,356)*

0,056
(1,131)

0,061
(1,241)

0,065
(1,312)

KOPIS 5.1.1988 - 28.12.1995 -0,112
(-2,273)*

0,133
(2,712)**

-0,060
(-1,228)

0,032
(,654)

0,062
(1,250)

SPL1S 5.1.1988 -30.12.1992 -0,100
(-1,598)

-0,149
(-2,395)*

0,142
(2,264)*

0,127
(2,034)*

-0,011
(-,173)

KYM1S 5.1.1988-28.12.1995 0,011
(.224)

-0,018
(-,358)

0,047
(,959)

0,000
(-,005)

0,018
(.361)

SYPAS 5.1.1988-29.12.1989 0,025
(,257)

-0,023
(-,236)

0,092
(.921)

0,085
(0,850)

0,127
(1,255)

POHBV 5.1.1988-28.12.1995 0,121
(2,472)*

0,035
(,710)

0,034
(,697)

0,036
(,731)

0,006
U26)

AMEAS 5.1.1988-28.12.1995 0,161
(3,280)**

0,016
(,323)

-0,037
(-,752)

0,014
(,290)

0,011
(,222)

YPTKS 5.1.1988-28.12.1990 0,152
(1,885)

-0,021
(-,264)

-0,064
(-,783)

0,018
(,225)

0,108
(1,322)

NOKKS 5.1.1988-28.12.1995 0,007
(,M3)

0,183
(3,728)**

0,025
(,500)

0,084
(1,705)

0,040
(,807)

KYM1V 5.1.1988 - 28.12.1995 0,041
(,831)

-0,054
(-1,100)

0,047
(,962)

0,024
(,481)

0,025
(,500)

KES1S 5.1.1988 - 28.12.1995 0,035
(.711)

0,028
(,578)

-0,060
(-1,213)

0,112
(2,272)*

0,085
(1,725)

Overall, the results indicate a strong momentum returns at lag 1. This could indicate that also 

in the Finnish stock market stocks returns have the lead-lag effects. This result supports the 

index-lag theory suggested by Lo and MacKinlay (1988). However, these results may be the 

result of theories about the non-synchronous trading and the bid-ask spread problems. As also 

can be seen, the equal-weighted portfolio exhibit extremely strong momentum returns at lag 1 

and also the statistically significant results also at lag 5. The test statistics at lag 2, 3 and 4 do 

not reject the hypothesis but they are strongly positive and just below the acceptable value at 

lag 2 and 4. One interesting results is that in three stock returns change dramatically between 

lag 1 to lag 2. The KOPIS and YPTKS have also statistically significant results for the both 
lag 1 and lag 2. First, the returns of these two stocks exhibits strong momentum and then 
changes at the lag 2 to strong contrarian returns. This is a controversy return behavior than the 

stock POHBV return exhibits. This might be the case that stocks are individual and behave
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Table 10: The Autocorrelation tests in the daily returns from 2.1.1996-30.12.2003

This table present the daily returns autocorrelation coefficients for 10 stocks and equal-weighted portfolio. Autocorrelation
coefficients are reported in table main rows using different lag period from 1 to 5 days. T-test statistics for the
autocorrelation coefficients are reported in parentheses. The symbols "**" and indicate significance at 1% and 5%,
respetively. The test statistics for T-test are significant at 1% and 5% if they exceed +/- 2.57 and +/- 1.96, respectively.

Stock name Sample period /XI) ft 2) P(3) P(4) P(5)

EQUAL-WEIGHTED 
PORTFOLIO

2.1.1996-30.12.2003 0,045
(2,006)*

-0,018
(-,815)

0,037
(1,636)

0,034
(1,517)

-0,007
(-,300)

NOK1V 2.1.1996- 30.12.2003 -0,004
(-,181)

-0,035
(-1,554)

-0,016
(-,725)

0,004
U59)

-0,023
(-1,028)

NOKKV 2.1.1996 - 9.4.1999 0,000
(-,014)

-0,124
(-3,532)**

0,054
(1,526)

-0,006
(-,180)

-0,046
(-1,296)

UPM1V 2.5.1996- 30.12.2003 0,073
(3,206)**

-0,032
(-1,421)

-0,015
(-,669)

-0,053
(-2,320)*

-0,016
(-,716)

OUT IV 2.1.1996- 30.12.2003 0,009
(,419)

-0,030
(-1,343)

0,027
(1,197)

-0,030
(-1,340)

-0,009
(-,402)

MTA1V 2.1.1996- 24.3.2000 0,022
(,718)

-0,044
(-1,422)

-0,001
(-,027)

-0,016
(-,509)

-0,042
(-1,360)

MRLBV 2.1.1996 - 30.12.2003 0,019
(,846)

0,011
(,497)

0,026
(1,168)

0,018
(,801)

-0,034
(-1,528)

VALAS 2.1.1996- 30.6.1999 0,086
(2,533)*

-0,035
(-1,039)

0,032
(,938)

-0,034
(-1,007)

-0,036
(-1,058)

METES 2.1.1996 - 30.12.1997 0,007
U46)

0,057
(1,270)

-0,027
(-,594)

-0,035
(-,780)

0,092
(2,050)*

CUL2V 2.1.1996- 19.5.1999 0,054
(1,578)

0,087
(2,529)*

0,023
(,659)

-0,009
(-,253)

0,034
(,992)

KESBV 2.1.1996-30.12.2003 -0,155
(-6,921)**

-0,009
(-,422)

-0,044
(-1,944)

0,041
(1,847)

0,031
(1,399)

individually different from others.

The Table 9 reports the results of the autocorrelation tests using weekly returns with lag 1, 2, 

3, 4 and 5 weeks. The returns have been calculated from Wednesday to next Wednesday and 

if there is missing value then Tuesday instead Wednesday is used. If the both days values are 
missing then Thursday is used. As can be seen from the Table 9, the weekly returns shows 

statistically less significant results than the daily returns, but still few stocks (KOPIS and 

SPL1S) test statistics rejects the hypothesis at different lags. The SPL1S reject the hypothesis 

at lags 2, 3 and 4 at the 5% of significance. And the KOPIS exhibits contrarian at lag 1 and 
rejects hypothesis and for the lag 2 return changes to strong momentum and rejects the 

hypothesis again. This is quite dramatic results while the KOPIS have the sample data period 

greatest volume on the preceding year of the sample period. The equal-weighted portfolio
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results reject the hypothesis at lag 1 and 2. This indicates the momentum returns for the equal- 

weighted portfolio and the test statistics rejects the hypothesis at the 5% of significance. 

However, lags 3 to 5 do not show any statistically significant results. Also with the weekly 

returns results indicate that stocks returns behave individually and differ from the other stock 

returns. However, the most of the sample stock returns follow the random walk in the weekly 

returns.

The Table 10 reports the results for the second sub-period daily returns. In comparison to the 

first sub-period, the second sub-period results are less statistically significant than first sub

period results. This result have similarities with study from Hon and Tonks (2002) as they 

stated that the return patterns are not a general feature of stock market, but is only apparent 
over certain time periods. However, my study results have less information to state this 

conclusion strictly. Overall the study findings have similarities with previous researches 
around the world. Mainly previous studies have concluded that the first order autocorrelation 

is market microstructure biases and they can not be explained with one correct reason. Still 

some stock returns exhibit over- and under reaction, that are statistically significant results. 

However, it is unlikely that anyone can capture this overreaction and under reaction profit due 

to the transaction costs.

As can be seen from table 10, the market behavior has changed between time periods. 

Recently the market behavior and the stock short-term returns are harder to forecast. This can 

be stated from study results because the second sub-period results do not reject hypothesis so 

many times as it did in the first sub-period. The reason might be that the market has become 

more open and informative. The stock prices have become more randomly distributed as they 

were earlier times due to developing information channels like Internet and increased 

investment analysis from the investment banks. In second sub-period equal-weighted 

portfolio also have statistically significant momentum return results at lag 1 but only at the 

5% significance.
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Table 11: The Autocorrelation tests in the weekly returns from 2.1.1996-30.12.2003

This table present the weekly returns autocorrelation coefficients for 10 stocks and equal-weighted portfolio.
Autocorrelation coefficients are reported in table main rows using different lag period from 1 to 5 weeks. T-test statistics
for the autocorrelation coefficients are reported in parentheses. The symbols "**" and indicate significance at 1% and
5%, respetively. The test statistics for T-test are significant at 1% and 5% if they exceed +/- 2.57 and +/-1.96, respectively.

Stock name Sample period XI) 2) pO) P(4) ¿>(5)

EQUAL WEIGHTED 
PORTFOLIO

2.1.1996-30.12.2003 0,016
(,321)

0,003
(,063)

-0,004
(-,082)

-0,096
(-1,944)

0,090
(1,833)

NOK1V 2.1.1996 - 30.12.2003 -0,063
(-1,284)

0,036
(,741)

0,041
(,840)

-0,043
(-,866)

0,088
(1,794)

NOKKV 2.1.1996-9.4.1999 -0,044
(-,575)

0,033
(Л30)

-0,023
(-,301)

-0,030
(-,383)

0,019
(,249)

UPM1V 2.5.1996 - 30.12.2003 -0,103
(-2,045)*

-0,046
(-,914)

-0,015
(-,307)

-0,031
(-,620)

0,012
(,238)

OUT1V 2.1.1996 - 30.12.2003 0,017
(,347)

-0,024
(-,478)

-0,031
(-,637)

-0,044
(-,885)

-0,012
(-,238)

MTA1V 2.1.1996-24.3.2000 -0,089
(-1,311)

0,057
(,842)

0,143
(2,109)*

-0,103
(-1,509)

-0,027
(-,391)

MRLBV 2.1.1996-30.12.2003 -0,006
(-,112)

-0,007
(-,147)

-0,012
(-,243)

-0,191
(-3,881)**

0,057
(1,159)

VALAS 2.1.1996-30.6.1999 -0,080
(-1,077)

0,143
(1,917)

-0,044
(-,591)

0,100
(1,332)

-0,161
(-2,148)*

METBS 2.1.1996-30.12.1997 0,247
(2,507)*

0,118
(1,19)

-0,003
(-,028)

0,033
(,334)

0,130
(1,296)

CUL2V 2.1.1996- 19.5.1999 0,050
(,658)

-0,091
(-1,206)

0,021
(,283)

0,052
(,688)

0,169
(2,205)*

KESBV 2.1.1996 - 30.12.2003 0,024
(,497)

0,020
(,403)

-0,051
(-1,035)

0,052
(1,051)

-0,047
(-,952)

This same above mentioned change in behavior between time periods can be seen also from 

Table 11 that presents weekly returns data results for period of 2.1.1996-30.12.2003. Table 11 

has only few statistical significant results and it also shows that equal-weighted portfolio 

follows the random walk using weekly sample data. Only one stock (MRLBV) has at lag 4 

statistically significant results at the 1% significance.
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6.1.2 THE BOX-PIERCE TEST RESULTS

The following tables 12-15 reports the results of the Box-Pierce tests. The table 12 reports 

first sub-period daily returns Box-pierce test results. The Q-coefficients and the test-statistics 

are reported for the 2, 4 and 8 autocorrelations. As presented earlier, this method assumes that 

when every autocorrelation coefficient should be zero, then the sum of their squared 

coefficients should be zero also. The Box-pierce test using the Q2 -statistics includes then first 

and second autocorrelations squared sum value. As can be seen from table 12, the Box-Pierce 

test indicates stronger statistically significant results than the autocorrelation tests reported. 

The equal weighted portfolio shows extremely large statistic values and results are 

statistically significant at the 1 % of significance on every Q -statistics. However, this may be 

reason of a 4 individual stocks KOPIS, AME AS, YPTKS and NOKKS. These stocks reject 
the hypothesis at every Q -statistics and at the 1% of significance. This indicates that some 

stocks behave quite differently than the theory suggest and they do not follow the random 

walk. However, my study found the same results using the autocorrelation tests where as 

some stocks prices strongly rejected the hypothesis of random walk.

Table 12 report also one interesting point that 3 stocks (SPL1S, KYM1V and KES1S) of the 

10 stocks do follow random walk, this can be assumed as the results are statistically 

insignificant and the hypothesis is not rejected. Also the stock POHBV rejects the hypothesis 

just slightly over the critical value of the 1% significance.

These findings are in line with the previous studies. Melamies (2003) reported quite similar 

findings in his master thesis from the Russian Trading System. He reported that the first order 

autocorrelation has evidently a dominating effect in the autocorrelation test. While the RTS 

index daily returns had no other statistically significant autocorrelation results than at lag 1, 

still the Box-Pierce tests rejected the hypothesis using the Q4 and Q% -statistics at the 1% of

significance. However, the result in the latter sub-period reject the hypothesis only at the Q4 - 

statistics. In his study the time period for the latter sub-period begun in November 1998 and 

ended in December 2001.
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Table 12: The Box-Pierce test in the daily returns from 5.1.1988-28.12.1995

The table presents the daily returns Box-pierce test coefficients for 10 stocks in the Finnish stock market and equal- 
weighted portfolio. Q-test coefficients with the 2,4 and 8 autocorrelations are reported in main rows. The Q-test statistics 
are reported in parentheses. The symbols "**" and indicate significance at 1% and 5%, respetively. The test statistics 
for Q2-test are significant at 1% and 5% if they exceed 9.21 and 5.99, respectively. For the Q4-test 1% and 5% significance 
levels values are 13.28 and 9.49. Values for Q8-test signifance levels 1% and 5% are 20.09 and 15.51, respectively.

Stock name Sample period Q 2 Ô4 Ss

EQUAL WEIGHTED 5.1.1988 - 28.12.1995 0,062 0,064 0,068
PORTFOLIO (124.287)** (127.960)** (136.684)**

KOPIS 5.1.1988-28.12.1995 0,016 0,021 0,025
(32,952)** (43,072)** (50,370)**

SPL1S 5.1.1988 -30.12.1992 0,001 0,005 0,008
(1,797) (6,817) (10,330)

KYM1S 5.1.1988 - 28.12.1995 0,003 0,005 0,006
(6,159)* (9,526)* (11,937)

SYP AS 5.1.1988-29.12.1989 0,032 0,040 0,051
(16,376)** (20,166)** (25,886)**

POHBV 5.1.1988 -28.12.1995 0,004 0,009 0,010
(8,127)* (18,412)** (20,435)**

AMEAS 5.1.1988 -28.12.1995 0,012 0,013 0,016
(24,448)** (26,457)** (32,911)**

YPTKS 5.1.1988-28.12.1990 0,019 0,022 0,055
(14,532)** (16,429)** (41,807)**

NOKKS 5.1.1988-28.12.1995 0,012 0,012 0,028
(24,025)** (24,292)** (55,629)**

KYM1V 5.1.1988 -28.12.1995 0,000 0,001 0,003
(.476) (1,974) (6,579)

KES1S 5.1.1988 - 28.12.1995 0,000 0,003 0,007
(,364) (5,544) (14,775)

Table 13 reports the Box-Pierce test results for the first sub-period using the weekly return 

data. From the table can be seen that the results are less significant at the weekly level and 

only one stock (KOPIS) rejects the hypothesis using the Qs -statistics. Still the results

indicate that some stocks have strong autocorrelation also in the weekly returns. These 

individual stocks show little consistency in their behaviour with numerous rejections of the 

hypothesis with both daily and weekly returns.

The results indicate that the statistically significant results diminish when more 

autocorrelation coefficients are added to the Box-pierce test. This finding strengthens the non- 

synchronous and the bid-ask biases that the short-term returns exhibit. However, these are 

only conclusions of the results and the reason can not be proven. In the previous research has
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Table 13: The Box-Pierce test in the weekly returns from 5.1.1988-28.12.1995

The table presents the weekly returns Box-pierce test coefficients for 10 stocks in the Finnish stock market and equal-
weighted portfolio. Q-test coefficients with the 2, 4 and 8 autocorrelations are reported in main rows. The Q-test statistics
are reported in parentheses. The symbols "**" and indicate significance at 1% and 5%, respetively. The test statistics
for Q2-test are significant at 1% and 5% if they exceed 9.21 and 5.99, respectively. For the Q 4-test 1% and 5% significance
levels values are 13.28 and 9.49. Values for Q8-test signifance levels 1% and 5% are 20.09 and 15.51, respectively.

Stock name Sample period a У 4 У 8

EQUAL^ WEIGHTED 5.1.1988 -28.12.1995 0,028 0,035 0,045
PORTFOLIO (11,579)** (14,422)** (18,542)*

KOPIS 5.1.1988 -28.12.1995 0,030 0,035 0,116
(12,568)** (14,518)** (48,041)**

SPL1S 5.1.1988 -30.12.1992 0,032 0,068 0,071
(8,346)* (17,735)** (18,517)*

KYM1S 5.1.1988 - 28.12.1995 0,000 0,003 0,004
(0,179) (U05) (1,670)

SYP AS 5.1.1988 -29.12.1989 0,001 0,017 0,060
(0,124) (1,748) (6,206)

POHBV 5.1.1988 -28.12.1995 0,016 0,018 0,044
(6,632)* (7,661) (18,312)*

AMEAS 5.1.1988 -28.12.1995 0,026 0,028 0,031
(10,888)** (11,542)* (12,895)

YPTKS 5.1.1988 -28.12.1990 0,024 0,028 0,049
(3,645) (4,322) (7,514)

NOKKS 5.1.1988 -28.12.1995 0,034 0,041 0,048
(13,985)** (17,173)** (20,042)*

KYTvIlV 5.1.1988 -28.12.1995 0,005 0,007 0,010
(1,908) (3,073) (4,132)

KES1S 5.1.1988 -28.12.1995 0,002 0,018 0,039
(0,841) (7,536) (16,051)*

been a general assumption that these are only the market microstructure biases and they can 

not be explained exact. The study about the market microstructure biases would be 

demanding and interesting topic for the further study.

The table 14 reports the daily returns for the Box-Pierce test coefficients and the test statistics 

in the second sub-period. In comparison to previous results, the results show that they have 

change to less significant between the time periods. As earlier stated this may be the case that 

some stocks behave in a unique way and have strong autocorrelation in returns. However, my 

study includes the returns for many years and still results indicate that this return behaviour 
exists. The stocks (UPM1V) and (KESBV) have statistically significant results even the 

sample period ends at the end of the year 2003.
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Table 14: The Box-Pierce test in the daily returns from 2.1.1996-30.12.2003

The table presents the daily returns Box-pierce test coefficients for 10 stocks in the Finnish stock market and equal-
weighted portfolio. Q-test coefficients with the 2, 4 and 8 autocorrelations are reported in main rows. The Q-test statistics
are reported in parentheses. The symbols "**" and indicate significance at 1% and 5%, respetively. The test statistics
for Q2-test are significant at 1% and 5% if they exceed 9.21 and 5.99, respectively. For the Q 4-test 1% and 5% significance
levels values are 13.28 and 9.49. Values for Q8-test signifance levels 1% and 5% are 20.09 and 15.51, respectively.

Stock name Sample period У 2 У 4 *5 8

EQUAL WEIGHTED 
PORTFOLIO

2.1.1996-30.12.2003 0,002
(4,691)

0,005
(9,677)*

0,007
(14,034)

NOK1V 2.1.1996-30.12.2003 0,001
(2,450)

0,002
(3,001)

0,005
(9,693)

NOKKV 2.1.1996-9.4.1999 0,015
(12,502)**

0,018
(14,872)**

0,024
(19,384)*

UPM1V 2.5.1996-30.12.2003 0,006
(12,308)**

0,009
(18,150)**

0,011
(20,488)**

OUT1V 2.1.1996-30.12.2003 0,001
(1,980)

0,003
(5,213)

0,009
(18,139)*

MTA1V 2.1.1996-24.3.2000 0,002
(2,542)

0,003
(2,803)

0,014
(15,277)

MRLBV 2.1.1996 - 30.12.2003 0,000
(,964)

0,001
(2,972)

0,006
(11,692)

VALAS 2.1.1996-30.6.1999 0,009
(7,504)*

0,011
(9,405)

0,017
(14,783)

METBS 2.1.1996-30.12.1997 0,003
(1,641)

0,005
(2,610)

0,015
(7,558)

CUL2V 2.1.1996- 19.5.1999 0,011
(8,905)*

0,011
(9,406)

0,021
(17,426)*

KESBV 2.1.1996-30.12.2003 0,024
(48,100)**

0,028
(55,306)**

0,029
(58,748)**

Comparing the results from tables 13 and 15 can be seen that the equal-weighted portfolio 

have dramatically changed its behaviour from the first sub-period to the second sub-period. 

The table 15 that presents the weekly return test result indicates that the equal-weighted 

portfolio follow the random walk and fails to reject the hypothesis. The same results repeat in 

stocks where as only a few test results can reject the null hypothesis using the weekly returns. 

These findings support the random walk hypothesis and are in line with the theory that the 

stock prices follow random walk. However, the findings in the previous tables 12-13 indicate 

that strong autocorrelation have been present in some of the stocks and in some time periods.

The table 15 shows strong evidence that individual stocks have randomly distributed returns 

and mainly they are unable to reject the null hypothesis.
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Table 15: The Box-Pierce test in the weekly returns from 2.1.1996-30.12.2003

The table presents the weekly returns Box-pierce test coefficients for 10 stocks in the Finnish stock market and equal-
weighted portfolio. Q-test coefficients with the 2,4 and 8 autocorrelations are reported in main rows. The Q-test statistics
are reported in parentheses. The symbols "**" and indicate significance at 1% and 5%, respetively. The test statistics
for Q2-test are significant at 1% and 5% if they exceed 9.21 and 5.99, respectively. For the Q4-test 1% and 5% significance
levels values are 13.28 and 9.49. Values for Q8-test signifance levels 1% and 5% are 20.09 and 15.51, respectively.

Stock name Sample period У 2 Ö4 <e 00

EQUAL-WEIGHTED 2.1.1996-30.12.2003 0,000 0,009 0,033
PORTFOLIO U07) (3,930) (13,823)

NOK1V 2.1.1996- 30.12.2003 0,005 0,009 0,030
(2,205) (3,674) (12,627)

NOKKV 2.1.1996-9.4.1999 0,003 0,004 0,028
(0,520) (,762) (4,741)

UPM1V 2.5.1996 - 30.12.2003 0,013 0,014 0,018
(5,033) (5,516) (7,33)

OUT IV 2.1.1996-30.12.2003 0,001 0,004 0,014
(,351) (1,550) (5,866)

MTA1V 2.1.1996-24.3.2000 0,011 0,042 0,071
(2,442) (9,27) (15,678)*

MRLBV 2.1.1996-30.12.2003 0,000 0,037 0,043
(,034) (15,302)** (17,980)*

VALAS 2.1.1996- 30.6.1999 0,027 0,039 0,076
(4,882) (7,05) (13,814)

METBS 2.1.1996- 30.12.1997 0,075 0,076 0,117
(7,790)* (7,907) (12,127)

CUL2V 2.1.1996- 19.5.1999 0,011 0,014 0,063
(1,906) (2,471) (11,105)

KESBV 2.1.1996 - 30.12.2003 0,001 0,006 0,015
(,411) (2,606) (6,212)

6.1.3 THE RESULTS FOR THE TRADING STRATEGIES TEST

The second part of the study tests the portfolio trading strategies using different sample data. 

In tables are reported the holding period returns for every portfolio and the test statistics for 

the zero-cost portfolio average returns. The portfolios are named based on the formation 

period returns. The methodology for portfolio formation is explained in chapter 5.2.1.

The table 16 presents the results for different trading strategies for the first sub-period. The 
table 16 has divided to 5 parts where one part describes formation period returns length. The 

used returns are daily returns and transaction costs are not taken into account.
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Table 16: The test results for different trading strategies from the period of 29.12.1999 -

29.6.2001

The table present the holding period returns for different portfolios. Abo the zero-cost portfolio (W-L) average returns and 
statistical significance test result are reported. Transaction costs are not included. Stocks are selected in the portfolios using past 
different formation period returns and then ranking stocks in descending order based on returns. Then 4 winner stocks are 
selected to Winnerl portfolio and next 4 best stocks in Winner2 portfolio and so on. Using this procedure portfolios are formed 
and then portfolio different holding period returns are calculated. After holding period returns are calculated are the same 
procedure repeated. Each stock are equally weighted in the portfolio. Table have five parts that are divided based on the 
formation period le right. Zero-cost portfolio is calculated as long in winnerl portfolio and short in minus loser4 portfolio. The 
last row in each part reports the t-value of aero-cost portfolio and is the coefficient statistically significant. T-value significance

Sample period 29.12. Î999 - 29.6.2001

Part I: Portfolios formed based on previous 1-day returns and held over five different horizons (1-H)

1-1 1-2 1-3 1-4 1-5
Holding period returns

Winnerl -0,85 % -47,51 % -64,12% -81,83% -66,48 %
Winner2 -23,60 % -37,70 % -53,94 % -42,82 % -68,32 %
Loser3 -34,90 % -39,26 % -70,93 % -51,50 % -49,21 %
Loser4 -76,23 % -85,84 % -59,35 % -55,14 % -57,07 %
W-L 236,12% 194,91 % -31,22% -67,01 % -42,55 %

Average return
W-L 0,378 % 0,674 % -0,116% -0,922 % -0,445 %
t-value (2,246)* (2,115)* (-,215) (-1,228) (-,491)

Part II: Portfolios formed based on previous 2-days returns and held over five different horizons (2-H)

2-1 2-2 2-3 2-4 2-5
Holding period returns

Winnerl -29,95 % -59,35 % -52,23 % -73,00 % -71,03 %
Winner2 -34,55 % -43,12 % -45,07 % -53,06 % -58,82 %
Loser3 -42,48 % -45,16% -65,57 % -50,46 % -28,83 %
Loser4 -68,62 % -46,16% -25,01 % 18,50 % -20,77 %
W-L 83,71 % -39,95 % -50,39 % -82,12% -69,19 %

Average return
W-L 0,209 % -0,165% -0,395 % -1,566 % -1,295 %
t-value (1.328) (-Л89) (-,758) (2,091)* (-1,461)

Part III : Portfolios formed based on previous 3-davs return and held over five different horizons (3-H)

3-1 3-2 3-3 3-4 3-5
Holding period returns

Winnerl -31,87% -57,56 % -42,39 % -72,83 % -65,33 %
Winner2 -44,00 % -43,24 % -48,90 % -47,71 % -71,06%
Loser3 -55,32 % -46,00 % -38,55 % -44,47 % 16,61 %
Loser4 -39,88 % -23,43 % -44,02 % 20,36 % -18,42%
W-L -8,46 % -57,75 % -21,12 % -83,22 % -62,40 %

Average return
W-L 0,026 % -0,346 % -0,035 % -1,659 % -1,122%
t-value (,159) (-,99) (-,07) (-2,336)* (-1,561)

As previously noted this sample period is strongly biased as the HEX25 price index dropped

64.6 per cent during the sample period. However, as can be seen from table 16 many trading 

strategies holding period return performance is better than the HEX25 price index. The results 

still are devastating as only few strategies can exhibit positive returns during the sample 

period. However, the main purpose of this study is to find any patterns from the different 

trading strategies and to understand which strategy could be reasonable to add to own
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Table 16 continued..: The test results for different trading strategies from the period of

29.12.1999 -29.6.2001

Part IV: Portfolios formed based on previous 4-days return and held over five different horiapns (4-H)

4-1 4-2 4-3 4-4 4-5
Holding period returns

Winnerl -35,69 У. -61,29 У, -69,39 Уф -65,27 Уф -71,35 Уф

Winner2 -56,06 % -49,72 Уф -48,52 Уф -62,24 Уф -49,92 Уф

Loser3 -42,32 % -42,96 Уф -12,80 Уф -47,76 Уф -0,32 Уф

Loser4 -12,24 % 10,15 У. -14,76 У, 70,06 У. -10,90 Уф

W-L -43,29 % -73,59 Уф -72,75 Уф -85,71 Уф -72,64 У.
Average return

W-L -0,101 % -0,603 Уф -0,877 Уф -1,836 Уф -1,525 Уф

t-value (-,61) (-1,737) (-1,658) (-2,501)* (-2,029)*

Part V: Portfolios formed based on previous 5-da.vs return and held over five different horizons (5-H)

5-1 5-2 5-3 5-4 5-5
Holding period returns

Winnerl -42,93 % -64,61 Уф -73,29 Уф -65,68 Уф -72,44 Уф

Wirmer2 -35,06 % -33,97 % -39,78 Уф -43,89 У. -38,18 Уф

Loser3 -43,77 % -7,74 Уф -7,59 Уф -18,05 У. 20,19 Уф

Loser4 -38,64 У. -40,37 Уф -25,90 Уф -25,11 У. -41,61 Уф

W-L -27,05 У. -53,78 Уф -72,45 Уф -64,16 Уф -63,40 Уф

Average return
W-L -0,037 % -0,319 Уф -0,889 Уф -0,942 Уф -1,107 Уф

t-value (-,226) (-,987) (-1,793) (-1,56) (-1,383)

investment decisions.

The table 16 reports interesting findings from the different portfolio returns. First the Winner 1 

portfolio exhibit strong momentum returns while the portfolio (1-1) shows -0,85% holding 
period return. This return is 63% per cent better than the HEX25 price index as the sample 

period included 1.5 year sample period. This result indicates that there is possibility to beat 

the market index by investing to last day winner stocks. In the same (1-1) trading horizon the 

loser4 portfolio lose to HEX25 price index and therefore the return reversals are not profitable 

investment strategy using the last day returns. However, the zero-cost portfolios that sells 

loser4 portfolio and buys the winner 1 portfolio earn extremely high profits. The holding 
period return is more than 200 per cent during the sample period, however, as noted this result 

do not take transaction cost account. Still the results are significant at the 5% level of 

statistical significance. This indicates strong return continuation in the Finnish stock market 

that may be cause of under reaction biases.

When formation period increases (part I - formation period 1 day), the difference between the 

portfolio returns diminish. This also shows that momentum profits vanish and contrarian 

profits become more profitable when formation period is previous 5 days. However, the
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returns are more line with the HEX25 price index and therefore this strategy that uses 

previous 1 day formation period and 5 days holding period have no remarkable findings. The 

portfolio (1-2) also have significant result at the 5% level of significance when testing zero- 

cost portfolio average returns. The findings show strong difference between returns in (1-2) 

and (1-3) portfolios. The results indicate that the returns continuation exist for 2 days and 

vanish for the third day.

The table 16 part II reports the returns for the portfolios that are formed basis on the previous 

2 day returns. Still the results indicate return continuation and also remarkably high profits for 

the zero-cost portfolio. As can be seen also with the part II returns of the zero-cost portfolios 

diminish dramatically when the portfolio strategy changes from (2-1) to (2-2). This also 
supports the evidence that returns exhibit strong continuation for 3 days and then vanish 

completely.

One interesting point is that the holding period of 4 days have quite different results than the 
holding periods of 3 or 5 days. The loser4 portfolio exhibit positive holding period returns 

using the (2-4), (3-4) and (4-4) trading strategies. These profits are remarkable higher than the 

HEX25 price index returns. The (2-4) and the (3-4) profits 80 percentage points more than the 

HEX25 price index and the (4-4) loser4 portfolio exhibit 130 percentage points more than the 

index. There might be interesting point for further study to research weekend effect as the 4 

trading days present almost one week returns. Also all these three trading strategies zero-cost 

portfolio coefficient are statistically significant at the 5% level of significance. This indicates 

that the return reversals exist using 2, 3 or 4 days formation period and then holding these 
stocks for 4 days. Quite interestingly this phenomenon loses almost all of its power as 5 days 

is used for the holding period length. Still trading strategy of (4-5) rejects the hypothesis at 

the 5% level of significance.

The part V does not report interesting result. Only can be mentioned that using 5 days holding 

period, the stocks that have not be winner 1 or loser4 portfolio earn the best returns for the 

holding periods over 2 days.
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Table 17: The test results for different trading strategies from the period of 29.6.2001 -

30.12.2003

The table present the holding period returns for different portfolios. Abo the zero-cost portfolio (W-L) average returns and 
statistical significance test result are reported. Transaction costs are not included. Stocks are selected in the portfolios using past 
different formation period returns and then ranking stocks in descending order based on returns. Then 4 winner stocks are 
selected to Winnerl portfolio and next 4 best stocks in Winner2 portfolio and so on. Using this procedure portfolios are formed 
and then portfolio different holding period returns are calculated. After holding period returns are calculated are the same 
procedure repeated. Each stock are equally weighted in the portfolio. Table have five parts that are divided based on the 
formation period le right. Zero-cost portfolio is calculated as long in winnerl portfolio and short in minus loser4 portfolio. The 
last row in each part reports the t-value of zero-cost portfolio and is the coefficient statistically significant. T-vahie significance

5% leyel ft-level=l .961 on two tailed test.

Sample period 29.6.2001 - 30.12.2003

Part I: Portfolios formed based on previous 1-day returns and held over five different horizons (1-H)

1-1 1-2 1-3 1-4 1-5
Holding period returns

Winnerl -3,57 % -20,31 % -16,64 % -26,00 % -52,10 %
Winner2 -52,05 Уф -27,73 У. -49,37 % -20,60 Уф -28,76 %
Loser3 -23,18 % -31,42 У. 19,82 У» -10,16 % 22,83 У.
Loser4 32,63 % 15,89 % -14,47 У, -13,08 % -8,56 %
W-L -36,66 % -38,23 У. -14,85 % -29,13 % -54,53 %

Average return
W-L -0,051 % -0,111 У. -0,011 % -0,112% -0,496 Уф

t-value (-,613) (-.67) (-,043) (-,303) (-1,077)

Part II: Portfolios formed based on previous 2-days returns and held over five different horizons (2-H)

2-1 2-2 2-3 2-4 2-5
Holding period returns

Winnerl -42,15 Уф -49,79 Уф -51,24 Уф -45,11 Уф -51,07 Уф

Winner2 -28,30 У. -15,97 Уф -18,69 У, 23,04 Уф -8,34 У.
Loser3 -11,86 Уф -23,76 Уф -20,84 % -34,62 Уф -25,51 Уф

Loser4 30,79 Уф 38,00 Уф 36,42 Уф -1,56 % 32,98 Уф

W-L -61,69 Уф -70,16 У, -70,01 % -53,85 Уф -68,10 Уф

Average return
W-L -0,131 Уф -0,337 Уф -0,517 У. -0,408 Уф -0,795 Уф

t-value (-1,553) (-1,925) (-2,145)* (-1,218) (-1,861)

Part III: Portfolios formed based on previous 3-days return and held over five different horizons (3-H)

3-1 3-2 3-3 3-4 3-5
Holding period returns

Winnerl -50,04 % -34,72 Уф -43,79 Уф -50,32 Уф -56,71 Уф

Winner2 -16,63 Уф -11,98 Уф -12,86 Уф -22,74 Уф -8,09 Уф

Loser3 -8,38 Уф 0,87 % 0,73 Уф -9,32 Уф 41,10 Уф

Loser4 14,83 У, -27,88 Уф -15,59 Уф 14,88 % -26,86 Уф

W-L -62,79 % -20,21 Уф -43,22 Уф -62,35 Уф -50,58 Уф

Average return
W-L -0,135 Уф -0,035 Уф -0,193 Уф -0,542 Уф -0,440 Уф

t-value (-1,549) (-.222) (-.7) (-1,672) (-.997)

The table 17 reports the result for the second sample period. The HEX25 price index return 
for the second sample period is -8.7 per cent. As can be seen from the table the results for 

trading strategies are still strongly negative as was with the first sample period. When 

comparing the results between the sample periods, the results show dramatic change in the 

winnerl and the loser4 trading strategies returns. In the table 17 (part I) the loser4 portfolio 
shows positive (32 per cent) return when using the past one day formation period. This is
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Table 17 continued..: The test results for different trading strategies from the period of

29.6.2001 -30.12.2003

Paît IV: Portfolios formed based on Drevious 4-davs return and held over five different horizons (4-H)

4-1 4-2 4-3 4-4 4-5

holding period returns
Wirmerl -54,08 % -51,20 % -48,76 % -57,32 % -41,51 %
Wirmer2 -13,14 % -37,13 % -26,14% -51,16 % -11,33%
Loser3 19,83% 28,70 % 33,56 % 20,15% -8,83 %
Loser4 -8,27 % 6,18 % -15,41 % 65,13% -14,97 %
W-L -56,89 % -61,90% -48,28 % -79,34 % -42,13%

Average return
W-L -0,112% -0,259 % -0,253 % -0,889 % -0,340 %
t-value (-1,327) (-1,455) (-1,031) (-2,344)* (-,855)

Part V: Portfolios formed based <эп Drevious 5-davs return and held over five different horizons (5-H)

5-1 5-2 5-3 5-4 5-5

holding period returns
Wirmerl -58,11 % -50,04 % -50,39 % -54,86 % -42,21 %
Wirmer2 -17,37 % -36,63 % -52,67 % -37,82 % -22,77 %
Loser3 12,66 % 15,25% 25,56 % 40,45 % -17,06 %
Loser4 16,33 % 20,08 % 39,35 % 0,00 % 7,03 %
W-L -69,40 % -64,09 % -71,46% -61,97% -54,77 %

Average return
W-L -0,166 % -0,288 % -0,533 % -0,537 % -0,532 %
t-vahe (-1,901) (-1,792) (-2,048)* M,63) (-1,292)

quite devastating result as it indicates that the return behavior have changed. It shows that the 

return reversals are stronger phenomena than the return continuation. This may be the result 

of the different market conditions that the sample periods represent. This returns reversals 

existence also last for the different trading horizons. As table 17 reports the strong reversals 

therefore the zero-cost portfolios exhibit strong negative returns. However, only three zero- 

cost trading strategies of the total 25 zero-cost portfolios reports statistically significant 

results. These strategies (2-3), (4-4) and (5-3) could be profitable strategies if they are 

exercised opposite way than the zero-cost portfolio is constructed. The investor could sell 

short the winner 1 portfolio and buy the loser4 portfolio. This strategy could exhibit strongly 

positive returns. This same procedure can be applied also to the other trading strategies. In 

comparing the both results tables 16 and 17 can be seen that this above mentioned strategy 

could exhibit significant positive returns using many of these strategies. The strategy (4-4) 

shows statistically significant results for the both sample periods and this could be the most 
reasonable trading strategy when considering it economically. The transaction costs increase 

to enormously high using the shortest trading strategies (1 day or 2 days holding periods).

The table 17 (part V) have also very interesting results. It seems that there are strong return 
reversals effects when formation period is 5 days. Almost all the portfolios in the part V
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generated positive returns; however, the winnerl portfolios returns still were negative.

Table 18: The returns standard deviation for 5 different trading strategies from the period of 

29.6.2001 -30.12.2003

The table present tba returns standard deviation for 5 different portfolios. Thé standard, deviation is presented in percentages.

Sample period 29.6.2001 - 30.12.2003

1-1 2-2 3-3 4-4 5-5

The Standard deviation 
Winnerl 1,975 % 2,651 % 3,614% 3,902 % 4,067 %
Winner2 1,664 % 2,430 % 2,834 % 3,366 % 4,115%
Loser3 1,531 % 2,366 % 2,800 % 3,539 % 4,070 %
Loser4 1,985 % 3,149 % 3,542 % 4,479 % 4,881 %

The table 18 reports the returns standard deviations for the 5 different trading strategies. As 

can be seem from the table when the holding or the formation period increases then increases 

also the standard deviation. This makes the longer holding and formation period portfolios 

more risky than the very short-term portfolios. The most notable effect is that the Loser4 

portfolio is more volatile than the Winnerl portfolio. This supports the financial theory that 

the return reversals may be profitable but after adjusting the risk factors they are not so 

glamour compared to the winner portfolios.

6.1.4 THE EFFECTS OF THE TRANSACTION COSTS TO THE TRADING 

STRATEGIES PORTFOLIO RETURN

All the short-term trading strategies are transaction sensitive; therefore there is genuine need 

for a discussion of the transaction costs effects. The following figure 1 present the effect of 

the transaction costs to one of the previously mentioned very profitable trading strategy. This 

trading strategy invest the wealth for the worst performed 4 stock from the previous 4 days 

returns and then holds these stocks for the next 4 days. The portfolio of this trading strategy is 

the same as in the second sample data the loser4 portfolio in the part IV. In the figure the lines 

are in the same order on the last day that they are presented on the right table.
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Figure 1: The daily portfolio holding period relative returns for portfolios (4 holding - 4 

formation period) with 0.00%, 0.25% and 0.50% transaction cost per trade and the HEX25

price index from the period of3.7.2001 to 3.7.2002

140 % -,

120%

100%

----- (4-4)
HEX 25 Price Index

(4-4) including 0,25% transaction costs

(4-4) including 0,5% transaction costs

80 % -

3.7.20023.5.20023.3.20023.1.20023.11.20013.7.2001 3.9.2001

The figure 1 sample data covers one year period from 3.7.2001 to 3.7.2002. As can be seen 

that even the trading strategy shows positive returns without the transaction costs, the 2 

portfolios that include the transaction costs can not outperform the HEX25 price index return. 

The 0.5% transaction costs have destructed the wealth for more than the half from the starting 

day in a one year compared to the HEX25 price index. Every short-term strategy face this 

same problem and therefore these strategies do not create economically significant abnormal 

profits. Therefore the study findings mainly concentrate to the returns behavior and 
comparing the different trading strategies. The economically relevant findings are lost due to 

the transaction costs.
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6.2 CONCLUSIONS

The first part of the study examines the autocorrelation on the Finnish stock market for the 

daily and weekly logarithmic returns during the sample period of 5.1.1988 - 30.12.2003. The 

second part of the study examines the contrarian and the momentum trading strategies 

profitability and statistical significance. In the empirical part the second part of the study use 

daily returns during the sample period of 29.12.1999 - 30.12.2003. The methodology for the 

study included three parts: (i) autocorrelation test (ii) Box-Pierce test (iii) extreme quartile 

portfolio average returns difference test (the portfolio trading test). The first two of these 

methodologies tests that do the stock returns exhibit autocorrelation and do the stock prices 

follow the random walk. The last part of the methodology test profitability of the different 

contrarian and momentum trading strategies.

The autocorrelation test is conducted using the lags 1, 2, 3, 4 to 5 and the Box-Pierce test 

using the Q-statistics 2, 4 and 8. The test of autocorrelation test is conducted to 10 stocks and 

the equal-weighted portfolio daily and weekly returns for two different sub-periods. The same 

method has been used to conduct the Box-Pierce test.

The methodology for the trading strategies is test the extreme quartile portfolio average 

returns difference. This is also called as a zero-cost portfolio. The trading strategy test are 

conducted for the 16 stocks that are used as formulating different portfolios based on the 

formation and the holding period and for the HEX25 Price index.

6.2.1 DISCUSSIONS OF THE RESULTS

The study first part findings for the individual stocks are inconclusive. The evidence shows 

that some stocks exhibit strong autocorrelation and do not follow the random walk. However, 

the findings also indicate that some stocks do follow the random walk and fails to reject the 
hypothesis with both the daily and the weekly returns. The study evidence indicates that there 

has been dramatic change in the autocorrelation over the first sub-period to the latter sub

period; however, the strong autocorrelation exists both sub-periods and also for the different 

lags. The same results continue with my study second part where autocorrelation coefficients
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were tested using the Box-Pierce test. As there was more statistically significant results in 

first period, the second period had not so many statistical significant result. However, there 

seems to be some stocks that return behavior differs strongly from the other stock behaviors.

The study third part findings were not economically significant. The first sample period show 

strong momentum returns for 1 formation day-1 holding period portfolio. Also returns in the 

first sample period indicate strong return continuation in the Finnish stock market that may be 

cause of under reaction biases. In the second sample period returns changed dramatically from 

return continuation to return reversals. The most of the portfolios returns exhibit return 
reversals, however, only few portfolios could show statistically significant results and reject 

the hypothesis. These findings were without transaction costs and when transaction costs were 

included, the portfolio abnormal profits vanish completely. The transaction costs destructed 

60 per cent of the wealth in the same time as without transaction costs portfolio returns 

showed positive return.

The weakening portfolio and the stocks autocorrelation does not necessarily indicate that 

market have changed more efficient. Due to the non-synchronous trading biases the less 

significant results may indicate that the market activity has improved. My study results also 

support this finding strongly. The conclusion is that the result of this paper is not a major 

challenge to find profitable trading strategies due to transaction costs. Also the return 

reversals may be result of the riskier portfolios that factors loser portfolios have.
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