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Abstract

This paper aims to explore the short run momentfiecteacross the Baltic stock
exchanges. This is the first attempt to carry owgsgarch of such a type in this region, as no
similar studies have been yet documented or obdeH@wever, short run momentum effect
has been widely investigated by various researcdmss many different capital markets
during the last decade or two. Methodology of tesearch paper is based on the
fundamental work in this field carried out by Jegagh, and Titman. The idea behind the
short run momentum effect is to form portfoliosstdcks looking at their past performance
and going long in best the stocks (called winnewjle shorting the worst ones (losers).
Results prove that short run momentum effect isgmeat Baltic stock exchanges, and that
there is a possibility for stock market particigatd earn excess returns using trading
strategies based on the phenomenon. Analysis sflgesources of momentum returns
reveals the fact that short run momentum effenbisdue to market inefficiency related
factors. Satisfactory liquidity level at the timepmrtfolios formation and realization proves
that it is possible to exploit short run momentunaicial anomaly in practice, which stands
out as the main practical contribution of this eesé paper.
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1. Introduction
The short run momentum effect is a financial magkatomaly observed empirically

across stock exchanges around the world. In Baeking at short time horizons (3-12
months) “winners” stock portfolios, composed of best performing stocks of the past (3-12
months), tend to over-perform market index, thoagtording to the classic finance theory
earning abnormal returns should not be possiblenwiseng past information about prices.
Several competing finance theories have been deeeélto explain this anomaly; however,
none of them has been fully supported by the erglifindings. Due to these reasons we
find the short run momentum phenomenon as a clyatigrarea for our research, the results
of which might give valuable hints both to privated institutional investors of the Baltic
stock markets.

It should be noticed that this thesis is the fts¢mpt to explore the short run
momentum effect in the Baltic stock markets. Duthtofact that Baltic capital markets can
be classified as emerging, study of these stockanges offers us a unique possibility to
observe the changes in the short run momentumtefiee the development of the capital
markets (becoming more efficient). If the developtn& the effect shows any trend over
time, it would allow us to get a clue about thatieinship between the effect and market
efficiency, which has been of high interest in shgdies of other authors. In order to be able
to investigate the link between the short run manmareffect and the efficiency of the stock
exchanges, firstly, the presence and the magndatittee short run momentum effect in the
Baltic stock markets (Lithuanian, Latvian, and Bs0) will be investigated. Furthermore, if
our research allows us to conclude that thesetsftae present, the methodology of
Jegadeesh, and Titman will be employed to emplyicééntify the possible determinants of
the phenomenon (1993, 84). Moreover, we will explitve development of the effect over
time. If any trend is present, the explanation gigire theories will be employed in order to
see if it can be connected to the changes in thikahafficiency of the Baltic stock markets.
Finally, in order to determine if it is possiblegmploy momentum trading strategy in reality,
we investigate the largest obstacle for applicatamed in the Baltic stock exchanges — low
liquidity of the traded shares. Such a plannedierk will allow us to answer the following
guestions:

1. Is there an autoregressive process, which idatefor short run momentum effect to
exist, present on the Baltic stock exchanges?

2. If the effect is present, how big is its size?
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3. In the Baltic stock exchange case, is the efa@esult of market inefficiency:

a) Can a short run momentum be explained by theesit market theory —
constantly picking up stocks which have a relagivegh volatility and thus a higher
return as a reward for this volatility?

b) Development of the effect over time — influeée¢he increasing efficiency
of the markets on the size of effect.
4. Is the liquidity of selected stocks high enotgylhe able to apply momentum trading
strategies in the real life?
The remaining part of the paper is structured Heviing: section 2 presents the review
of relevant literature, section 3 describes dathiatntoduces methodology used in the
research, section 4 delivers the obtained resnttsaaalysis, and finally section 5 concludes

the paper.
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2. Review of literature
Short run momentum effect has been a hot topicbemtodern classical and behavioral

finance for over a decade now, since the appearatbe pioneering article in this field
written by Jegadeesh, and Titman (Jegadeesh, T,ith993). A lot of empirical research has
been done in order to identify the presence ofédffesct not only in USA, but also across
other stock markets in the world. In this sectibthe thesis the findings of the most
prominent works researching the short run momerdtiect will be listed out together with
the most sound behavioral finance theories, whaletbeen developed in order to explain
the existence of the effect, presented. Additigndlie findings, methodology and approach
of the paper of Jegadeesh and Titman, which stastlse basis of our research, will be
described in more detail.

To begin with, many of the research papers analyttia short run momentum effect
concentrate solely on the USA stock market. Theontgjof works does not only discover
the presence of the effect, but also tries to exlavith different influential variables, like
industry effect, and other. For instance, Moskowitd Grinblatt claim that industry effect is
the main and the only cause for the occurrencheo§hort run momentum anomaly (1999,
1276). Moskowitz and Grinblatt in their paper argio@& as industry momentum effect can
not be fully explained by the microstructure effeendividual stock momentum, or cross-
sectional dispersion in mean returns, it must stend sound explanation of the short run
momentum effect. Next, Lo and MacKinlay presene¢hdifferent possible sources of
momentum profits in their research paper. Theywldiat the stock which has recently (3-12
months) performed well relative to other stocksgimicontinue to do so, because it might
possess a higher unconditional mean compared & stbcks, or it might have positively
correlated returns, so that its past returns prédiduture returns; or, thirdly, stock’s return
might be negatively correlated with other stockigded returns, so that their poor
performance automatically indicates higher fut@teims of the particular stock (1990, 197).
However, Lo and MacKinlay are short in finding aerious economic explanations for the
short run momentum effect and rely only on statgdtevidence. Still, the findings of Lo and
MacKinlay seem to support Jegadeesh article, wihashfound a statistically significant
positive and higher than first order serial cotielabetween stock returns — an obvious proof
rejecting random walk hypothesis (attributing thmelings to the existing inefficiency in the
market, or to the systematic changes in expectad seturns), and might count as another

explanation for short run momentum anomaly (1983)8To be more precise, Jegadeesh
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finds the size of monthly abnormal returns of exteedeciles stock portfolio amounting to
2.49% (time series of 1934-1987). Next, in oneheirtresearch papers Jegadeesh and
Titman analyze the source of abnormal short run erdom trading strategies returns and
come to the conclusion that these profits occuniyiaue to a stock price overreaction to
firm specific information, and that only the smfaittion of the excess profits appear due to
lead lag effects in stock returns (delay of rearctancommon factors) (1995, 986).
Furthermore, Cooper, Gutierrez, and Hameed unaoeee intriguing facts about the short
run effect in yet another academic paper dealirtg this anomaly. After having tested
overreaction hypothesis of short-run momentum and-fun mean reversal, the authors
come to a conclusion that excess momentum ret@psndl on the state of the market.
Looking at their sample from years 1929 to 1995aWerage momentum profits above the
market (on monthly basis) following positive marketurns amount to 0.93%, compared to -
0.37% after a downside in the market. Moreover,ggooGutierrez, and Hadeem also reach
the conclusion that macroeconomic factors cannpla@x momentum profits. (2004, 1358).
Furthermore, other papers try to explain the shortmomentum effect while constructing
models based on various macroeconomic indicatdrs.nfost prominent of such works is the
paper by Chordia and Shivakumar, which, as itagwéd by the authors, succeeds in
attributing a set of different macro-variables lthea business cycles to help explain the
short run momentum anomaly (2002, 1012). To be mporeise, macroeconomic factors like
the dividend yield on the market, default spreadntspread, and the yield on short term
bonds explain part of the momentum profits. In &ddito that, one of the most recent
articles by Jegadeesh, and Titman examines shorhamentum effect in the time series of
1990-1998, and concludes that the anomaly ispgekent in NYSE, and on average
“winners” portfolio outperforms the equally weigbtenarket index by 0.56 monthly
percentage points, whereas “losers” portfolio updgorms the market index by 0.67
monthly percentage points (2001, 714). This evidgmoves, that the findings of the
pioneering Jegadeesh, and Titman article about slmomentum effect have not occurred
due to time series bias, and also that the momenptofits almost equally consist of both
“winners” portfolio beating the market, and “losep®rtfolio losing to the market index. In
the next paragraph not only the main findings efplapers about the short run effect
anomaly will be described, but also the competielgavioral finance theories and other
hypotheses, which have been developed in ordeqiaie the effect will be outlined. It is
important to note that the majority of these thes@are based on various psychological

attributes, which makes it difficult to test thdiddy of the models.
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To begin with, the first major work, which has tris® model the short run momentum
effect, has been written by Kent, Hirshleifer, &ubrahmanyam (1998, 1871). This article
presents the overreaction theory, based both arhpkygical biases and behavioral finance
effects. In short, the theory is based on psychobdpiases of investors: overconfidence
about private information and biased self-attribntiDue to these factors investors tend to
overreact to private information signals (due teroenfidence in one’s ability to value
securities), and under-react to public informafdue to self attribution bias in light of
overreacting to private information signals, andemreacting to public information signals),
which causes stocks to depart from their fundanh@ataes in the short run. However, in the
long run prices finally correct to their fundamdmnalues, which causes so called long run
mean reversal effect. Therefore, overreaction theoone of the frameworks explaining both
short run momentum and long run mean reversaltsfféo sum up, psychological biases
allow Kent, Hirshleifer, and Subrahmanyam to atitébthe positive auto-correlations of
stock returns to the continuing investor’s overtea; which is finally corrected to
fundamental values in the long run. Another viewrissented in Hong and Stein article,
which introduces the under-reaction theory as tbhdehexplaining the existence of the short
run momentum anomaly (Hong, 1999, 2172). Authorhefpaper argue that under-reaction
theory is based on two groups of rational ageneswswatchers’ and ‘momentum traders’.
‘Newswatchers’ possess private information, butttaextract it from prices. This
information diffusion causes prices to under-ré@at¢he short run. On the other hand,
‘momentum traders’ are able to profit from undeaatéon effect by trend-chasing. However,
Hong and Stein also reach the same conclusioreasenht, Hirshleifer, and Subrahmanyam -
prices are corrected in the long run in the fornoafy run mean reversal effect. Last but not
least, one more hypothesis about the short run mtumeeffect is presented in the paper by
Amihud and Mendelson (1986, 226). In this papehans develop the liquidity hypothesis,
which argues that stocks with lower trading voluemperience larger momentum returns. On
the other hand, stocks with higher trading volusr@tto experience lower momentum
returns.

In this section several articles, which have aradythe short run momentum effect in
other than USA stock markets, will be reviewedsty, Rouwenhorst has examined 12
different European stock markets within time spah380-1995 (1998, 275). Rouwenhorst
constructs internationally diversified “winners”daflosers” portfolios and finds that on
average “winners” portfolio beats the “losers” folio by 1% per month. Also short run

momentum effect has been found to be present tRadixamined stock markets across
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Europe. This article was one of the first to supgegadeesh, and Titman findings about the
presence of short run momentum anomaly in USA shoaiket. Strong correlation between
momentum investing strategies in European and U8éksnarkets only supports the claim
that these findings have not occurred by chance.

A research paper written by J. van der Hart andrsthnvestigates momentum effect in
emerging markets, and comes to a conclusion thhtdmerging market risk, and global risk
factor (including market, book to market, size amoimentum factors) cannot explain the
excess returns earned by employing the momentuesiment strategies (2005, 254).
Authors find support for both under-reaction anérereaction behavioral theories for
momentum trading strategies, which in part suppbesvidence from developed markets.
In short, authors do not find any support for tisised explanations of excess returns earned
by momentum strategies; however they find suppernvidence for behavioral under-
reaction and overreaction theories. Along with otreding strategies, the profitability of 6
month momentum trading strategy is examined, aBé%.average monthly excess return is
earned using this strategy. Time series analyzegesafrom 1989 to 2004, thus in order to be
able to draw some comparison with the resultsiswrsearch paper, it would be more
precise to take a look at average excess retumirsgdl©999-2004 — 0.43% (t-value 2.16).

After having reviewed the most influential acadeamniticles in the field of behavioral
finance, which especially deals with the problenstodrt run momentum anomaly, we will
now turn to the Jegadeesh and Titman paper whigtdstas the theoretical and
methodological basis of our research paper. Firall ot is necessary to briefly mention that
the article of Jegadeesh and Titman ‘Returns tangutwvinners” and selling “losers”:
implications for stock market efficiency’ has beethe most influential paper in the field of
short run momentum anomaly research, as it hastbedrasis of almost every other article
about short run momentum effect written later. $tvreng sides of Jegadeesh and Titman
paper are the following: clearly identified methtmpcal approach, well argued construction
of models, and plausible assumptions behind thearebVer, apart from behavioral finance
theories, this article concentrates more on rejagimort run momentum effect to the possible
inefficiency gaps on the market, and as far asnestigation of Baltic stock market’s
efficiency is an important part of our paper, itasional to follow the basic methodology
used by Jegadeesh, and Titman. Due to the aboveometh reasons, this article will also
stand as the main theoretical and methodologiaalrgt of our paper.

In the following paragraph the findings of the @diby Jegadeesh, and Titman will be

briefly outlined. Using a six month forming and tiiolg strategy a yearly abnormal return of
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longing “winners” portfolio, and shorting “loserportfolio gives a return of 12.01%.
Furthermore, after testing for the possible souaf@somentum profits, the conclusion is
reached that they come from neither lead lag effewr are they caused by systematic risk
factors of the stocks. It is argued that the mairt pf abnormal returns is coming from the
serial correlation in the firm-specific informatioBxtension of the holding period to 36
months shows diminishing abnormal returns for “veirgi over “loser’s” portfolio in the
second and third holding years. A similar pattertraced when the portfolios are formed
around the earning announcement dates.

In order to give a better insight on the methodglemployed by Jegadeesh and Titman
in their study, the main steps of their analysisr(fation of portfolios, testing of hypotheses,
analysis of results, and other) will be describedrieater detail in the following paragraphs,
and also in the methodology part. A point worth tienng is that Jegadeesh, and Titman
construct their “winners”/’losers” portfolios inv@ay to get 16 different trading strategies,
where both holding and formation periods vary frémo 12 months (4 different periods)
forming a 4*4 portfolio matrix. All 16 trading stiegies document short run momentum
effect, whereas the strategy of formation periodagtp 12 months, and holding period set to
3 months seems to be the most successful oneingeld31% excess monthly return on

average.

3. Data and methodology

3.1.Data
To begin with, the methodology used by previougtshim momentum researchers is

based on the analysis of listed companies’ stoeksms. As a result, in order to answer
previously stated research questions we perforanafysis of the stock price returns of the
companies listed in the Baltic stock exchangesnfvd, Riga, and Tallinn stock exchanges).

Due to limited data availability, we exclude comiganwhich were delisted during the
history of the stock markets and include only gmises present on the exchanges at the time
of the research (January 2007). Such a choicess@atample of 71 companies to be
analyzed — 43 Lithuanian, 11 Latvian, and 17 Estomines. As far as the prices needed to
derive returns of the stocks are concerned, hesibdividend adjusted weekly closing price
of a share obtained from the REUTERS databasees Wwsing weekly quotes instead of
daily ones still provides with large number of alys¢ions but also allows avoiding price
fluctuations related to the bid-ask spread or ppiessure effects which are considered by
Jegadeesh (1990) and Lehmann (1990, 23) as a sufysossible bias.

10
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Weekly closing price quotes are available sinceaaly as 1996 for some companies,
however there are enterprises which were put ledist only in the middle of 2006 (e.g.
VilkySkiy Pienire, Eesti Ehitus). As a result, in total almost 29.@bservations of weekly
stock prices are obtained. Before proceeding thighcalculation of weekly returns, prices
are checked and adjusted for any unusual movernaunsed by the share splits or mergers.

In addition to the stock price returns, daily qwodé OMX Baltic Benchmark General
Index, which is used as a proxy of market reture,abtained from the official site of OMX

stock exchange operator.

3.2.Methodology
In the same way as previous researchers (Anto8i@Q5, 73), continuously compounded

returns are calculated for each stock using tHeviahg formula:

Si
e = In( S —), 1)

I,
wherer; is a compounded return for a stadk a timet , §;andS.; arei™ stock prices at
timet andt-1 respectively.

As far as econometric tools employed to answeresgarch questions are concerned, we
use Ordinary Least Squares regression with hetedasiticity robust standard errors to draw
reliable conclusions about the relationships betwssdected variables. To be sure that a
correct functional form of each regression is usesiduals of a linear regression (used as a
default functional type) will be analyzed (residuabrrelated with the independent variable
would signal that a different function should bedis

The first research question of our paper asksrifitans for a short run momentum
effect to exist are present in the Baltic stockkats. The essential phenomenon which is
needed for profitable momentum strategies to €ttisis for momentum effect to exist too) is
the autoregressive process present in the stockgpfiagged values of returns should explain
current return). In order to identify if such presas present, we test the following

regression:

If_i,t+f = :Bo + ﬁlri,t—s T, (2)
wherer; ., ; is the average return of individual stock durietested length period)(after
time t (e.g. if 12 weeks (3 months) length is selécthenr; ;. will be average of 12 weeks

returns starting with a week 1 and ending with a weetk 3), T;,_.is the average return of

11
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the same stock during previosiperiods (up to previous 12 months) before ttm@g, is an

intercept andg is an error term. Using average values insteathgfesreturns allows us to
escape possible bias associated with such a strootijoetween observations as one week —
comparing relationship only between single retwosild rather identify random fluctuations
instead of revealing short run trend, which isftmdament of momentum strategies (short
run trend is incorporated in the average returseskral weeks). Moreover, no any control
variables are used, however, the purpose of thessn is only to see if previous earnings
alone have predictive power and can be used biakgeto form profitable strategies. If

obtained factor loadings, has a positive sign and is statistically signfficat would mean

that previous average high returns predict futwexage high returns — evidence that short
run momentum might be present in the capital mafRegression is repeated for different
lengths of periods (differestandf), as autoregressive process might differ depenaimie
lag size.

After identifying the presence of conditions neeggdor the short-run momentum effect
to exist in the Baltic stock markets, it is essaritth measure the size of it. Though it is

possible to evaluate the strength of the effedhlysize ofg, from previous regressions

(higher coefficient would signify stronger autoreggive process and thus stronger
momentum), such a measurement has low practicgeusmad applicability. An alternative
and more popular way of measurement of the effast fivstly suggested by Jegadeesh and
Titmann (1993). These researchers created invesstrategies based on the short-run
momentum effect and saw if positive profits carabkieved. The size of the profit is an
economic measurement of the magnitude of the efidentically, in our research we also
use momentum trading strategies suggested by Jegfadad Titmann (1993) to form
investment portfolios out of the stocks listed ba Baltic stock exchanges.

It should be pointed out that in order to obtairat#e results on the momentum profits,
large pool of stocks has to be analyzed, as staekdivided into sub-groups according to
their past performance. Not sufficient number otks in each sub group would not allow
testing statistical robustness of the momentunrmstu

Methodology used to create the investment stratagialmost the same as the one
suggested by Jegadeesh and Titmann (1993). If slrorhomentum effect is present, when
going long on the previous winners and short orptieeious losers should create a zero
value investment portfolio generating positive retu Stocks are selected according to their
performance in previousmonths and held in the portfolio flrmonths. AftelK months

12
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return of the portfolio is measured. Choosing 3 6r 12 months of previous performance
and holding securities for 3, 6, 9 or 12 monthsat@e 16 investment strategies to be
evaluated. As far as the precise way of portfoteation is concerned, at each peri@d the
stock present in the markets at that time are hikan ascending order according to their
performance over previousperiods (cumulative return of periods startingafaind ending
at t-1). Based on these ranking the deciles paraontaining equally weighted stocks are
constructed — the first portfolio has 10% of thecks which were the worst performers,
second has 10% of the stocks which were perfori@ttger and so on. Thé'tleciles is
called “losers” and the last one “winners”. In e@ahmiodt strategy buys “winners” portfolio
and sells “losers” portfolio and holds the positionK periods. Identically as Jegadeesh and
Titmann, in order to obtain larger number of obaéions and thus increase power of the
upcoming tests, the strategies use overlappingrpleeriods — at timenot only “winners”
and “losers” selected &are held, but also the “winners” and “losers” seddat time-1, t-2,
till t-K, the last period whose portfolio is still in thevéstment stage, are held. However, it
should be noted that return of the portfolio atetins not affected by these ‘pending’
“winners” and “losers” +; is generated by selling position of “winners” anasers” formed
att-K.

Despite the same principles used in our researdibpdegadeesh and Titmann (1993),
there are some differences in the formation oftkkestment strategies. To be more precise,
Jegadeesh and Titmann (1993) use one month as iaterval (after 1 month another
selection of “winners” and “losers” is performetf).our case, one week is selected as a unit
interval. Such a choice enables generation of highmber of observations and thus
increases power of the statistical tests (Jegadm®siitmann base the research on the
sample of stock price movements over 24 yearsglatat for Baltic stock markets is available
only for maximum 10 years). In addition to thatyelstively large pool of stocks has to be
analyzed and subdivided in order to obtain largeugh deciles, when forming a portfolio,
we consider all the Baltic stock markets as a singlited exchange. If countries are analyzed
separately, in Estonian case which has only 12iplibled companies, we would obtain
deciles with only one stock in it, which would réso biased estimates of momentum
profits. Due to the same aim of analyzing as bidj @@mplete array of information as
possible, in the momentum investment strategigadtion and analysis stage of this paper
we analyze only period of 2000-2006 during whichstraf the companies currently present

on the exchanges were already listed.

13
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After the array of returns of the momentum stradegs generated, average returns
together with the t-statistics values are calcdlalde average return is a variable identifying
the size of the effect.

The last group of the research questions triesaw donclusions about the relationship
between Baltic stock market efficiency and shortsmomentum. In order to identify if
momentum profits are created by the processeshareace with efficient stock market
assumption, analysis of the sources of momentumitpfwstly suggested by Jegadeesh and
Titmann (1993, 72) is performed. This time in bk tests returns of one representative
strategy (which results in the largest momentunfifg)ds used (e.g. the one thekeb
months and&=6 months).

According to Jegadeesh and Titmann, if one-factodehdescribing stock returns is used

(r, =4 +b f, +e,, wherey is unconditional expected return on secuirity, is
unconditional expected return on factor mimickimgtfolio (market portfolio formed by
equally-weighting all the stocksl, is a stock return’s sensitivity to the market portfolio

return (similar as beta used in CAPM model) apng firm specific component of return at
timet), the sources of the momentum profits, can bertest by the following equation:

E{(rit - rt)(rit—l - rt—l)}: 0'/2, + O'SCOV( f., ft—l) +Coyv, (Qt ’Qt—l) )]
where left hand side of the equation is equal éoetkpected profit of a trading strategy

extremely closely related to the momentum strasedescribed above. As far as the right

hand side of the equation is Concernef,i,and o/ are cross sectional variances of expected

stock returns and factor sensitivities (beta’speesively. As authors argue, the first term in
the right hand side of the equation is the crostieeal dispersion. The intuition behind is
that realized past returns have a component retatéae expected return, thus stocks which
are performing well in present time are likely trform well in the future too — stocks are
characterized by constant high return due to bgaystematic risk (high beta stocks). The
second is the strategy’s ability to selectivelyctea the returns of market portfolio — if
strategy selects stocks with high betas when egdeuntrket returns are high (e.g. when
market is growing) and low beta shares when magkpéctation is low, it should result in
positive momentum profits. If source of the momemfurofits is either the first or the second
part of the right hand side of the expression,aans that returns are the compensation for
bearing the market risk and thus does not signakenanefficiency. However, if the last part

of the expression (serial covariance of the idiasgtic part of the stock return) is the most

14
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important source of momentum profits, it would méaet stock market is inefficient, as it
suggests that returns are compensation for comgaanific risk, which, according to
efficient market theory, is cancelled out and iseampensated.

In order to test if momentum profits are compermsator holding higher risk stocks, we
calculate the average betas of “winners” and “lgsportfolios described in the strategy
formation part. If the zero-cost portfolio (long‘winners” and short in “losers”) has a
significantly high beta, it would mean that profiiee compensation for risk.

To analyze if the second term (serial covariancaabr mimicking portfolio) is
important source of the profits, the serial covac@of equally weighted index returns needs
to be positive. In order to test this, the covar@is calculated.

Finally, in order to see if the third term (relatedmarket inefficiency) is important for
momentum profits, covariance of market model regsléor individual stocks

(Cov, (e,,€, ,)) has to be calculated. If covariance is positiveieans that stocks are under

reacting to firm specific information (past infortioa is affecting current prices) and thus
create momentum profits — these profits then mkslyl are resulted by market inefficiency.
The negative covariance would signify that stodkgs overreact to firm specific information
and adjust for this overreaction (decrease in piicghort run, thus decreasing strength of
momentum profits.

However, Jegadeesh and Titmann (1993) also arghieléispite already described 3
sources, it is possible that momentum profit caoreated due to lead-lag effect — stock
prices reacting to the changes in a factor mimgkiartfolio with a lag. To test if lead-lag
effect is causing momentum profits, stock returagehto be described by a different model,

taking into account lagged factor valug € i, +b f, +b f, , +e,, the additional

it?

variablef, , is the lagged value of the market portfolio rejuin such a model environment

the importance of lead-lag effect can be testedgugie following regression:
2
r-pt,s = ai + a‘mt,fs + uit ) (4)

whererp s is thes month return of a momentum investment strategyéal at month and
based ors month lagged returnsy, s is the demeaned return on the value weighted rarke
index in the monthss throught-1 (s is the length of the lag of the representatiaenentum
profit strategy). In order for lead-lag effect te important for momentum profits, coefficient
next to the squared market return variable ha® tpdsitive. Otherwise lead-lag effect is not

important.
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Finally, in addition to the above described anabjtiests trying to see if momentum
profits are result of market inefficiency, we useng other methods available to us due to
exceptionality of the Baltic stock exchanges. Tarimee precise, some researchers argue that
the market efficiency in the Baltic States has i§icemtly developed during the last 15 years
(Kvedaras and Basdevant (2002)). As a result, exgjalevelopment of the momentum
profits over time can allow drawing some conclusiabout market efficiency and

momentum profits. To test the development over tittne following regression is used:

r=p0+pt+¢,(5)
wherer; is a return of a representative momentum investsteategy at time t. If a
coefficient next to the variabtds negative, it means that over time (then maglkts$ less
inefficient) momentum profits are decreasing, teuggesting that momentum profits are the
phenomena caused by market inefficiency. If coefitis insignificant (equal to 0) or
positive, it would imply that decreasing inefficanis not affecting or increasing the size of
the effect — identification that return is causgddxtors not related to the market

inefficiency.

3.3.Possible delisted companies bias
Methodological point which deserves additional gsialis the choice to exclude from the

research companies which were delisted from stamikets during the period of analysis.
Excluding delisted companies from the analysis khoat significantly affect the reliability

of our results. Firstly, it should be noticed tbae of the main reasons for the delisting in the
Baltic stock markets is low liquidity. Privatizatigprocess in the Baltic States has created
artificially high number of listed companies, pafthese being completely uninteresting for
the investors and thus characterized by extrenoghifjuidity. During the evolution of the
Baltic capital markets, most illiquid companies e&aken out of the exchanges in order to
increase overall effectiveness and attractivenedsecstock markets. If a share is showing
low liquidity, its price is not likely to change ali, or changes are fractional (if nobody is
trading the stock, there are no demand and supptg$ which could affect stocks price).
However, in momentum trading strategies, whichaarayzed in this paper, only the stocks
with biggest price increases and decreases (wiramer$osers) are examined. The average
performers, or stocks showing no change in pricdlaare ignored. Thus it could be stated,
that excluding from the analysis stocks which draracterized by small price movements
(thus low liquidity stocks too), should not affesterall results of the research at all. Besides

low liquidity, the second fundamental and commasoa for delisting is the bankruptcy of
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the issuer (a recent example in the Baltics wad#mikruptcy of AB Ekranas in 2006). In
such a case, bankruptcy is usually preceded byggeriod of company’s financial
stagnation, which is reflected in steadily decneggrices of the shares. Due to strong
negative performance, companies on the edge ofrbpidy would be included as “losers” in
the momentum trading strategies. As bankruptcygeedself has a momentum (after the
first signals of insolvency, price is showing lgperiod of constant decrease), inclusion of
delisted companies would strengthen the momenttgctefThus when measuring the effect,
it should be kept in mind that results might be desardly biased. However, since in the
formation of the strategy not a single stock, Mfolof all listed companies (one decile) are
included into losers’ portfolio, bias created bylexied bankrupting company should be

small.

3.4.Market background
For the purpose of momentum effect analysis, OMXi8enarket is investigated in this

research paper. Thus it might be useful to prothéereader with a brief introduction to the
market and its specifics. To begin with, unitedtBadtock market was established in 2001,
as a part of OMX group, which currently runs anchages stock exchanges across 7
countries (Scandinavia and Baltic markets).

At the moment (March 2007) 42 companies are listaditraded in Vilnius stock
exchange, 15 companies in Tallinn, and 11 companiBsga stock exchange

(http://www.baltic.omxgroup.coin

In order to illustrate how the Baltic Stock markleweloped, it is important to take a look
at the number of traded companies at a certairt potime. Graph 1, depicts the number of
actively traded companies in the Baltic Stock exgfgaduring 2000-2006. It is interesting to
note, that the number of companies traded eaclhasyot been increasing steadily, but
rather with many ups and downs. Overall, the irgee# actively traded companies each day
in the Baltic Stock exchange can be attributedhvéodevelopment of the market, increasing

number of investors, and increasing global invesstaterest in the Baltic listed companies.
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Furthermore, general market index development miglicate whether the market is bull
or bear, or both. For this purpose, OMX Baltic Bemark General Index is investigated.
From the graph below it can be clearly seen, tladiiBstock market can be described as a
purely bull market, where stocks have appreciatealtotal of more than 756% since 2000
(Graph 2).
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In order to determine the size of the market, & ltocthe average capitalization will be
taken. During 2000-2007 the market has been grovapiglly, and market capitalization is
amounting up to more than 13.8 billions euros attime this paper is written (see Graph 3).
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As the development of the overall effectivenesa sfock exchange is closely related to
the liquidity of the market, historical weekly liglity levels in Baltic stock exchanges are

depicted in the Graph 4 below. One can observentiteasing level of market liquidity over
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time, with several peaks and downs. Thus it castéted that over time Baltic stock

exchanges became more efficient in the sensewtlltg levels.

‘— Liquidity in Baltic stock exchanges, mLVL‘
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Our statistic sample excludes companies from thecBaock exchanges which were
delisted due to low liquidity, bankruptcy and otiesues during the period 2000-2006.
Nevertheless, a brief presentation of those congsagives a better insight, how Baltic stock
exchanges have been developing during the period.

In total 37 companies were delisted from the Batack exchanges during 2000-2006.
The majority of them come from Latvia — 19, folladviey 11 companies from Lithuania, and
7 from Estonia (Graph 5). Detailed list of the c@nigs can be found in the appendixes at
the end of this research paper (Appendix 1).

It might be interesting to note that yearly numbkdelisted companies has been quite
steady during 2000-2004, however, afterwards séxckanges experienced one year with no
companies delisted at all, and 2006 seemed toykaraof compensation with 10 delisted

companies (Table 1).

Delisted companies across Baltic SE's (2000-2006)
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Graph 5. source: self composed.
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Number of

Year | companies delisted
2000 5
2001 6
2002 7
2003 5
2004 4
2005 0
2006 10
Total 37

Table 1. source: self composed.

The possible reasons for delisting companies frimtksexchanges vary from case to
case. However, across the Baltic States the mgjairiteasons lies with the decisions of
company shareholders, bankruptcy (Ekranas casepnopany being unable to fulfill the
requirements for listing on the stock exchangelating regulation standards and/or failing
to meet financial specifications set by the coroesiing stock exchange.

To sum up, all the statistics point to the posithrection concerning the development of
the Baltic stock market, as the number of listed actively daily traded companies, market
capitalization, Baltic Benchmark Gl index, and nerkquidity levels have been all rapidly
increasing over time. Rapid development of this rgmng market has made it attractive for
research purposes, and due to above mentionecheeasmpanies from Baltic stock market
have been chosen as the sample for the momenteust affalysis.
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4.1.Predictive power of past returns
As presented in the previous part of this resepager, in order to see, if past returns

have any predictive power in explaining future retu(if autoregressive process is present),

regression analysis with average future returrdependent variable and average past returns

as independent variable is used. Regression ciggiftcof past returns together with

corresponding t-statistics are presented in thie taddow.

Average past returns (regressor)

[z 12

S 3 months 6 months 9 months| months

L 3 0.0641809  0.0437015  0.0825213  0.1015743

£ | months (6.28) (2.78) (4.52) (4.46)

5 6 0.0259153  0.0318925  0.0777257]  0.1023507

"é months (3.07) (2.79) (5.26) (5.43)

S 9 0.0260419  0.0393858  0.0905412  0.1075569

© | months (3.92) (3.90) (6.72) (6.95)

< 12 0.0251173  0.0502971]  0.0813658 0.087089
months (4.02) (4.55) (6.56) (6.52)

Table 2: Regression coefficients of the past retstatistics presented in parenthesis)

As it can be seen from Table 2, obtained coeffisi@f the average past returns are
positive and highly significant in all regressidtise smallest t-value of 2.78 is obtained in 6
month-6 month regression, which suggests that tkesmaller than 0.5% probability that

coefficient is equal to 0). Positive sign of alketiicients implies that previous positive

returns can predict positive future returns andipres negative returns, correspondingly —

negative future returns. As a result, it shoulgbssible to create profitable momentum

trading strategies by using high past returns adettifier of high future returns.

4.2.Trading strategies

Average monthly returns for all strategies (t-valus)
\+ T3 T6 T9 T12
T3 0.004962 0.001763 0.001814 0.00213
(2.968125) (1.716066) (2.138363) (2.878102)
T6 0.001538 0.001222 0.002224 0.002756
(1.072706) (1.175337) (2.64898) (4.250947)
T9 0.004468 0.003602 0.003107 0.002838
(3.678814) (3.934191) (4.472133) (5.221101)
T12 0.005151 0.004805 0.004260 0.003561
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(3.799309)  (5.553988)]  (6.756961)  (6.031455)
Table 3. source: self composed.

Formation of portfolios (going long in past winnewrsd short in past losers) provides 16
different investment strategies. To be more pretises series used for formation of
portfolios range from 2000-2006. Such a choiceroétseries allows unbiased formation of
portfolios, as before 2000 the number of activedgléd companies in Baltic Stock Exchanges
was very low.

Average monthly returns and corresponding t-valrescalculated for all trading
strategies (see Table 3). In Table 3, we denotadtion periods T3, T6, T9, and T12 in
columns, whereas holding periods of the correspanigingth are denoted in rows. One can
observe, that all 16 investment strategies propmstive returns (ranging between 0.122%
and 0.5151%), and all of them are statisticallypgigant except the —T6, T3 strategy.
Although —T12, T3 strategy (the most profitablaling strategy) generates average monthly
return of 0.5151%, which slightly exceeds the netofr—T3, T3 strategy (0.4962%), the latter
strategy is chosen for further analysis. This isedm compliance with the purpose of this
research paper to analyze the pure short run mameetfect, thus —T3, T3 strategy is
preferred to —T12, T3 strategy, which lies in factthe line between short run and medium
term. In addition, investment strategy of 3 forrmatmonths provides 36 additional
observations if compared with the 12 month formastrategy, which allows drawing more
statistically reliable conclusions.

In order to be able to state any meaningful conchssabout the size of the short run
momentum effect in Baltic States, it is necessargampare them with the findings of other
authors obtained from different capital marketsthis paragraph a brief comparison with the
findings of Jegadeesh, and Titman (1993) will eandr. Both research papers document —
T12, T3 (investment strategy of 12 formation mon#red 3 holding months) to be the most
profitable investment strategy, however the mommnteturns for USA stock market are
more than twice as large in comparison to the Balibck market (1.31% compared to
0.5151%). Furthermore, it can be also observedithgeéneral all trading strategies in USA
stock market generate higher momentum returnsdabaesponding trading strategies in
Baltic stock market. Such findings can be attridutethe differences in sizes (measured in
the number of actors trading) of the USA and Baltack markets. As the size of the market
increases, a greater number of arbitrageurs gagsado the market, thus exploiting the
existing inefficiencies (which are created by theager number of trend seekers present), and

thus earning higher momentum returns, than in ithaler Baltic stock market. Moreover,
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further analysis reveals an important fact thatabeormal returns tend to increase as the
time passes by (to be covered in more detail ifdhewing sections), thus it can be assumed
that in the future momentum returns might reachekel of those observed in USA stock
market. To sum up, the findings for the Baltic &tatarkets support the findings of the
Jegadeesh, and Titman (1993), and the conclusiout #ifte existence of the short run
momentum effect in Baltic stock markets can be draw the next sections the possible

sources of the momentum returns will be identified.

Average monthly returns for all strategies (t-value), (findings by
Jegadeesh, Titman, 1993)

-\+ T3 T6 T9 T12
T3 0.0032 0.0058 0.0061 0.0069
(1.10) (2.29) (2.69) (3.53)
T6 0.0084 0.0095 0.0102 0.0086
(2.44) (3.07) (3.76) (3.36)
T9 0.0109 0.0121 0.0105 0.0082
(3.03) (3.78) (3.47) (2.89)
T12 0.0131 0.0114 0.0093 0.0068
(3.74) (3.40) (2.95) (2.25)

Table 4. source: Jegadeesh, Titman, 1993.
4.3.Sources of momentum profits: one factor model evidence

4.3.1.Betas of relative strength portfolios
In order to clarify if abnormal returns occur doghe fact of picking stocks with high

systematic risk, average portfolio betas for @tling strategies are calculated. Positive
portfolio beta would indicate a tendency to inclimigh risk stocks in the portfolios, whereas
negative portfolio beta would neglect it. Betasifatividual stocks are assumed to be
constant over time (which gives a total of 4 difietr portfolio betas), and they are calculated
by dividing the covariance between an individuatk&treturn and the market return by the
market return variance. For the calculation ofwdlial stocks betas we use stocks’ and
market indices’ returns for the period beginninglaianuary 2000 and ending on 27
December 2006.

Average portfolio beta for all trading strategies {-values)
-\+ T3 T6 T9 T12
T3 -0.00886 -0.00886 -0.00886 -0.00886
(-3.01188) (-3.01188) (-3.01188) (-3.01188)
T6 -0.00552 -0.00552 -0.00552 -0.00552
(-2.07685) (-2.07685) (-2.07685) (-2.07685)
T9 -0.00073 -0.00073 -0.00073 -0.00073
(-0.29363) (-0.29363) (-0.29363) (-0.29363)
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T12 -0.00803 -0.00803 -0.00803 -0.00803

(-3.19046) (-3.19046) (-3.19046) (-3.19046)
Table 5. source: self composed.

Results prove that the abnormal returns do not doone the tendency of picking high
risk stocks, as the betas for all investment gjfateare negative, and all findings are
statistically significant except for the —T9 traglistrategies (see Table 5). These findings
support Jegadeesh, and Titman (1993), who foundwbeage beta for the representative
trading strategy —T6, T6 (6 formation, and 6 hogdmonths) to be equal to -0.08. To
conclude, picking up highly volatile stocks does$ s®em to be an important source of

momentum in the Baltic stock market.

4.3.2.Serial covariance of 3 month returns
According to the one factor market model, the sdquart of the right hand side in the

formula (3) stands for the serial covariance o&gipular trading strategy, and if the sources
of momentum profits arise from the first or secteiin on the right hand side of the formula,
then it would signal higher risk bearing and notktmarket inefficiency. In order to test it,
serial covariance of 3 month market index returas leen calculated. The result yields serial
covariance equal to 0.0003724. Although the findlngs not seem to be statistically
significant (which can be explained by a ratherlssaample size of 67 observations) it is
nevertheless positive, and allows a conclusiondhazdrt of momentum profits comes as a
compensation for higher risk bearing. This findowntradicts Jegadeesh, and Titman (1993),

who find that the serial covariance for 6 monthaneinvestment strategy is negative.

4.3.3.Serial covariance of model residuals
According to Jegadeesh and Titman (1993), beskdesato sources related to the

compensation for bearing higher risk, the supgresformance of momentum strategies can
occur due to the serial covariance of the idiosgticicomponent of security returns (serial
covariance of one factor model residuals). In @secestimated average serial covariance of
model residuals of the representative tradingegnais slightly negative — mean value is
equal to -0.000414. However, significance of thaveste is rather low (t-value equal to -
0.3010) which is most likely due to relatively shraimber of observed companies (67 in all
the Baltic markets) from which returns covarianteesiduals was calculated. Still,
performing a t-test on alternative hypothesesgbatl covariance is negative, equal to 0, and
positive shows that hypothesis that covariancegative can not be rejected with a smallest

significance level (38%) if compared to the othgpdtheses. Negative serial covariance
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suggests that investors overreact to the firmstifipanformation and that overreaction is
corrected in the short run. Looking back at theagign (3) also allows us to conclude that
negative correlation on average decreases momaurifits — correlation of the
idiosyncratic component of the returns is not Vély to be the source of the profits.

4.4.Sources of the momentum profits: two factor model (lead lag effect)
evidence

This section in addition to the one factor moddl @xamine another possible source of
momentum profits - a lead lag effect in stock psioks it is argued in the methodology part,
the lead lag effect relationship, using our repmésese 3 month formation and 3 month

holding momentum strategy, can be analyzed vidalt@ving regression:
2
Moz =0 + &Fmt,fs +U; . (6)

If abnormal short run momentum profits occur duéhwlead lag effect (relative strength
portfolio reacts to changes in the factor mimickpagtfolio with a lag), then the coefficient
next to the squared stock market return must beiy@sOtherwise lead lag relationship is
not present. Investment strategy —T3, T3 is chts@mvestigate the presence of the lead lag

effect, wherer , ; stands for average return for the investmentegsatwhich is formed and

held for 3 months, anqm’%2 stands for the average demeaned squared manket fet 3

months, t-3 to t-1. After running a regression afftoient of -5.81352 (t-value of -2.04893)

is obtained. Negative statistically significant ffméent next to the lagged squared market
return implies that the lead lag effect does namhdtas an important source of the momentum
profits. This finding again supports Jegadeesh,Tatmdan (1993) results.

4.5.Momentum profits development over time
Besides analytical tests used by Jegadeesh andimrevaluate link between market

efficiency and momentum profits, we also invesigaitofits development over time. To do

so, the profits from different momentum strategiesregressed on time.

Coefficients of the regression (t-values)
-[+ T3 T6 T9 T12
T3 0.0002722 0.0004672 0.0005754 0.0004947
(5.82) (8.53) (7.87) (5.12)
T6 0.0003099 0.0004948 0.0006077 0.0005321
(9.12) (9.30) (8.13) (6.45)
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T9 0.0001425  0.0001471 0.000265§  0.0003207
(3.89) (4.70) (3.91) (4.35)

T12 0.000109| 0.0001129  0.0000435  0.0001871
(2.55) (2.00) (0.68) (2.28)

Table 6. source: self composed.

As it can be seen from the Table 6 above, in allrdgressions coefficient of time is
positive which implies that momentum profits arewing over time. However, since Baltic
stock markets in recent years were characterizezkbgptionally high growth which
increased over time (i.e. growth correlates withefj, the omitted variable bias is possible to
exist. As a result, to obtain more reliable reswiésrepeat the regressions of momentum
profits and control for the growth of the marked éaproxy of market growth we use OMX
Baltic Benchmark General Index).

Coefficients of the regression, controlling for maket growth (t-values)

-\+ T3 T6 T9 T12

T3 0.0005971 0.000658 0.0010006 0.0010011
(4.32) (4.31) (5.41) (4.62)

T6 0.0002387 0.0007245 0.0009666 0.000732
(2.38) (4.93) (5.27) (3.95)

T9 -0.0001228 0.0005385 0.0003607 0.0004447
(-1.14) (4.12) (2.51) (2.78)

T12 -0.0000747 0.0000216 0.0000899 0.0006351
(-0.61) (0.16) (0.63) (3.33)

Table 7. source: self composed.

As it can be seen from Table 7, controlling forwtio changes coefficients on time.
Although in several regressions coefficient becomeggative (-T9, T3, and —T12, T3), in
most cases it still remains positive and significan

As argued by Kvedaras and Basdevant, over timeiefity of Baltic stock markets was
increasing and approaching weak form level (2002, Thus results of our regressions on
time implies that though markets were getting neffieient, profits were not decreasing but
growing bigger — it suggests that momentum effectat affected by market inefficiency
related factors. Such finding is in line with tldemtification that idiosyncratic risk (serial
covariance of model residuals) is not an imporsantrce of momentum profits.

In general, the analysis of the momentum effect@susuggests, that phenomenon is

rather created by factors in line with market éfficy theory. Market model residual study
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indicated that company specific information (sousterofits indicating market inefficiency)
is not contributing to the positive momentum pmafih addition to that, profit development
over time shows that effect decreases when markétdiency declines (inefficiency affects
the phenomenon negatively). Thus the factor crgdlia profits should be in line with
efficient market theory, and as suggested by pasgerial correlation of 6 moth market
index returns, it is likely to be compensation datensive market risk (due to selective

picking of stocks) born by the trading strategy.

4.6.Portfolio liquidity
Finally, in order to capitalize on the short runmemtum strategy and gain profits in

reality, it must be possible to buy/sell stockduded into portfolio on the date of portfolio
formation and realization — liquidity issue becornmaportant here. Therefore, average
portfolio liquidity is calculated for the 3 montbrimation and holding trading strategy.
Method used for calculating average liquidity isaét identical to the one used for
calculating average returns, except the fact,lipaidity is analyzed in this case.

After adjusting for currency differences

(http://www.bank.lv/eng/main/all/finfo/notkurpajsaverage portfolio liquidity at the

portfolio formation point in time equals 48,711 iain Lats (LVL), while average portfolio
liquidity at the realization point in time standas 60,097 LVL. In order to draw conclusions,
whether such average portfolio liquidity level &isfactory or not the results must be
compared with the average market liquidity. Averag@ket liquidity for the period 2000-
2006 stands for 65,236 LVL. One might observe évarage portfolio liquidity at the
formation point in time equals slightly more thad?4 of average market liquidity, whereas
average portfolio liquidity at realization pointtime counts for more than 92% of average
market liquidity. In our opinion, such percentagenore than satisfactory, and it proves that
investors could have successfully adapted mometranhing strategies in reality, and could

have earned excess returns.
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5. Conclusion and suggestions for further research

5.1.Conclusion
This paper is the first attempt to investigate sham momentum effect in the Baltic stock

exchange while relating it to the efficiency of g#elected capital markets. Analysis of the
phenomenon employing techniques of Jegadeesh amam{1993) as well as our own
methodology allowed us to answer the stated resaprestions.

Firstly, Ordinary Least Squares regression anabfsise past individual stocks returns
showed that autoregressive process — a prereqgigsmeomentum effect to exist — is present
in the Baltic capital markets — there is significpasitive relationship between average
weekly past and future returns at selected tinide predictive power of past returns is
strongest when at tinteaverage weekly returns of past 12 months are tasexplain average
weekly returns of 9 future months (regression coketffit indicates that 10% of past returns’
size is still present in the future returns). Peede power of past returns is weaker in other
strategies, however in all cases it remains sidibt significant at 1% significance level.

Secondly, as far as the extent of the momentuncteBeoncerned, profitability of the
momentum based trading strategies (which is usedpasxy for the size of the momentum
effect) is positive and significant in all the camdtions of past and future returns. Identically
as found by Jegadeesh and Titman (1993), the moftable strategy is the one which
selects stocks according to their cumulative retwfrpast 12 months and holds the position
for the upcoming 3 months. However, the profitapitif all strategies is significantly smaller
than found by Jegadeesh and Titman (1993) — oragedBaltic momentum strategy yields
monthly return equal to 0.52% as American one reschonthly profitability of 1.31%. The
possible explanation for such a discrepancy iddtge difference in capitalization of Baltic
and USA stock markets.

Analysis of the source of momentum strategies usgpgesentative trading strategy (3
months to 3 months) provides with some controverssults. It clearly identifies that
positive profits is not the compensation for hotggtocks with high betas — average
momentum portfolio beta is negative.

However, analysis of the second source shows énet €ovariance of equally weighted
index returns is positive. Thus it is likely thabmentum profits occur due to picking of the
stocks with high betas when market growth expemtas high and with low beta then market

is expected to go into recession — profits ardyike be compensation for risk.
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The study of the last source shows that momenturfit 8 not a compensation for
company specific information and risk — this inei#fncy related source of the profit
appeared to be insignificant due to slightly nagatiorrelation of market model residuals. In
addition to that, momentum effect is not createdelayl-lag effect of the stocks (stocks
reacting to the changes in market portfolio witla@).

As far as the development of the effect over tisngoncerned, it seems to be increasing
in the recent years. Regression coefficient indg#hat when controlling for market growth,
on average momentum profits increases by 0.2% macith.

Growth of the momentum profits when the inefficigroé Baltic stock markets was
gradually increasing suggests that short run monmeffect does not occur due to market
inefficiency. Such a conclusion is enforced by phefit source analysis, which indicated that
the biggest contributor to the momentum profiteelated to the market efficiency reasons.

As to the practical implementation of the momensimategies, the largest obstacle in the
Baltic stock markets — low liquidity of the stockss not affecting momentum trading

strategies. Liquidity of the strategies is closé&i® average market liquidity.

5.2.Suggestions for further research
Despite extensive analysis of the short run phemom@erformed in this paper, some

additional research in the field based on Balclks data is still possible. Firstly, analyzing
how effect changes when total market capitalizagga@ws could bring further insight to the
understanding of the phenomenon. It is possibig,ttie size of the effect is correlated with
the size of the market (as suggested by compaoitinis paper results with Jegadeesh and
Titman (1993) findings from USA data), and thus witemparing momentum research done
for different economies some special adjustmentdéde made. Moreover, observing effect
during event time (then firm specific informatianpresented to the wide public) and
researching seasonal fluctuation in the momentuwfitpiis possible. As the most sound
theories explaining phenomenon argue that momeaftent is a fully created by
psychological bias of the investors, investigatbdmarket actions in psychologically
sensitive periods of information issuance shoulmalinderstanding the specific origin of
the effect. Finally, in future years, when moreadalbout separate Baltic stock markets is
available, analysis of the differences between ibat\_ithuanian, and Estonian momentum
profits would contribute to the understanding oivijghenomenon behaves in different

emerging markets environments.
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7. Appendixes

7.1.Appendix 1
Delisted companies across Baltic stock exchand#30(2006)
Stock
Number Delisted company Date exchange
1 EMV 08.02.2000 Tallinn SE
2 Ogres MR 17.04.2000 Riga SE
3 Leks Kindlustuse AS 01.07.2000 Tallinn SE
4 Reval Hotelligrupi AS 01.11.2000 Riga SE
5 Daugavpils MRS 12.19.2000 Riga SE
6 AS Eesti Uhispank 01.01.2001 Tallinn SE
7 AS Fakto 30.03.2001 Tallinn SE
8 AB "Akmenrés cementas' 05.06.2001 Vilnius SE
9 JSC "Balta" N/A Riga SE
10 AB "Kauno tiltai" 03.12.2001 Vilnius SE
"Baltic Marine Fishing
11 | Company" 22.12.2001 Riga SE
12 Tallinna Kilmhoone AS 23.02.2002 Tallinn SE
13 AS XXL.EE 23.02.2002 Tallinn SE
14 Kalnapilis 01.03.2002 Vilnius SE
15 Ragutis 17.06.200PR Vilnius SE
16 Sampo Pank 19.08.2002 Tallinn SE
17 JSC "Misas idra" 19.09.2002 Riga SE
18 AB "Siauliy stumbras" 31.12.200p Vilnius SE
19 JSC "Solo Rja" 08.01.2003 Riga SE
"Liepajas dlas ekstrakcijas
20 | raprica” 10.01.2003 Riga SE
21 AB "Aliejus" 24.01.2003 Vilnius SE|
22 JSC "Naruta" 19.12.2003 Riga SE
23 AB "Naujieji Verkiai" 31.12.2003 Vilnius SE
24 JSC "Kaija" 11.05.2004 Riga SE
25 JSC “Paraugtipogfija” 19.05.2004 Riga SE
26 AB "Egks sanatorija” 01.07.2004 Vilnius SE
27 AB “Pane¥zio pienas” 04.10.2004 Vilnius SE
28 JSC “Prdu siers” 20.01.2006 Riga SE
29 “Rigas ostas elevators” 01.04.2006 Riga SE
30 “OT Grupa” 01.04.2006 Riga SE
31 “Tukuma GPS" 01.04.2006 Riga SE
32 JSC “Rgas Transporta flote 19.04.2006 Riga SE
33 Ekranas 01.06.2006 Vilnius SE
34 Droke N/A Vilnius SE
35 JSC “Valters un Rapa” 20.07.2006 Riga SE
36 JSC “Viesrtta Latvija” 23.08.2006 Riga SE
37 JSC “Sporta pils” 25.11.2006 Riga SE
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