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ABSTRACT

Repečkaitė, G. Evaluation of Baltic Stock Exchanges’ efficiency [Manuscript]: Master Thesis: economics. Vilnius, ISM University of Management and Economics, 2010. 

In this Master‘s Thesis the Baltic Stock Exchange’s (Lithuanian, Latvian and Estonian) efficiency is valued for the period of 2004-2009. This thesis aims to evaluate the reaction of Baltic stock exchange to quarterly financial statement announcements. To reach this aim the concept of market efficiency is analyzed and related theory reviewed. The unanticipated content of quarterly financial announcements, the speed of Baltic Stock Exchanges’ reaction and adjustment to analyzed announcements are analyzed. The Baltic stock exchanges’ participants ability evaluate the stocks prices correctly also is analyzed. For this purpose the traditional short term event study is employed. The categories of the Good and Bad news were analyzed using non parametric Wilcoxon Signed Ranks and Sign tests. 
The major empirical research results are as follows. Firstly it was found that the announcements of the quarterly financial reports do have the unanticipated information in all Baltic Stock Exchanges. Secondly it was indicated that the Baltic Stock Exchanges are able to adjust to the information provided by the quarterly financial announcements within one day. Thus the semi-strong form of market efficiency was not rejected for Estonian and Lithuanian Stock Exchanges. The significant inefficiency in reacting to the unfavorable news was found for the Latvian Stock Exchange thus for this market the semi-strong form of market efficiency was rejected. The significant abnormal returns on the day of the quarterly financial announcements close to 3% were identified for both categories of news (good and bad) indicting that the Stock market participants are not able to valuate the performance of the stock prices correctly. The identified empirical research results enrich the EMH theory in the small and developing markets. Indicated quarterly financial reports value-relevance for investors supports the theory that it one of the major sauces of information to the market. Indicated inefficiencies in the Latvian SE could be analyzed by regulators. 
This Master‘s thesis limitations are based on the single research object – only quarterly financial reports announcements were analyzed. Also the results are based on EMH rationality assumption. And the analysis is provided for the good and bad news separately. 
SANTRAUKA

Repečkaitė, G. Baltijos šalių akcijų rinkų efektyvumo vertinimas [Rankraštis]: magistro baigiamasis darbas: ekonomika. Vilnius, ISM Vadybos ir ekonomikos universitetas, 2010. 

Šiame magistro baigiamajame darbe tiriamas Baltijos akcijų rinkų (Lietuvos, Latvijos ir Estijos) efektyvumas 2004 – 2009 metų laikotarpiu. Šio magistro darbo tikslas įvertinti Baltijos šalių akcijų rinkos reakciją į ketvirtinių finansinių ataskaitų paskelbimą. Siekiat šio tikslo darbe pateikiama rinkos efektyvumo samprata, pateikiama susijusios literatūros analizė. Tiriama ketvirtinių ataskaitų teikiamos informacijos netikėtumo, naujumo aspektas, taip pat analizuojama kaip greitai rinka prisitaiko prie naujos informacijos. Taip pat atsižvelgiama į Baltijos šalių akcijų rinkų dalyvių sugebėjimą teisingai bei realistiškai vertinti akcijų vertę.  Šiems tikslams pasiekti naudojama tradicinė trumpalaikių įvykių analizė (ang. event study).
Palankių bei nepalankių ketvirtinių finansinių ataskaitų paskelbimo sukeltos reakcijos analizuojamos naudojant neparametrinius “Wilcoxon Signed Ranks” ir “Sign” testus. 
Pagrindiniai empirinio tyrimo rezultatai: pirma, buvo nustatyta, jog ketvirtinės finansinių rezultatų ataskaitos turi nenumatytos informacijos, naudingos Baltis šalių akcijų rinkos dalyviams. Antra, buvo nustatyta jog Baltijos šalių akcijų rinka reaguoja bei prisitaiko prie ketvirtinių finansinių ataskaitų suteiktos informacijos per vieną dieną. Dėl šios priežasties Estijos bei Lietuvos akcijų rinkoms vidutinio stiprumo efektyvumo lygio hipotezė negali būti atmesta.  
Ženklus neefektyvumas buvo nustatytas Latvijos akcijos rinkos dalyviams reaguojant į nepalankias naujienas ketvirtinėje finansinėje ataskaitoje, dėl šios priežasties vidutinio stiprumo rinkos efektyvumo hipotezė yra atmetama. Nustatytas reikšmingas (~3%) viršpelnis (angl. abnormal returns) finansinių ataskaitų paskelbimo dieną tiek palankių tiek nepalankių naujienų grupių atveju  leidžia teigti, jog rinkos dalyviai nesugeba teisingai vertinti įmonės veiklos bei akcijų kainų teisingai. 

Tyrimo metu gauti rezultatai papildo Efektyvios rinkos hipotezės teoriją smulkių ir besivystančių akcijų rinkų atžvilgiu. Identifikuota ketvirtinių ataskaitų nauda rinkų dalyviams paremia teoriją kad jos yra vienos iš pagrindinių informacijos šaltinių rinkai. Latvijos rinkoje nustatyti efektyvumo nukrupimai galėtų būti analizuojami prižiūrinčių institucijų. 
Pagrindinis šio magistro baigiamojo darbo apribojimas – tiriamas vienintelis tyrimo objektas (ketvirtinių finansinių ataskaitų paskelbimas). Taip pat išvados daromos remiantis ERH (efektyvios rinkos hipoteze). Taip pat palankių bei nepalankių ataskaitų analizė atliekama atskiroms naujienų grupėms. 
The TABLE OF content
5The list of tables


6The list of figures


71.
Introduction


92.
Stock Market Efficiency Literature Review


92.1.
The Concept of Market Efficiency


112.2.
Event Studies’ Theoretical Background


132.3.
Empirical Evidence on Public Financial Announcements’ Relevance


172.3.1.
Efficiency of Stock Valuation


172.4.
Researches in Baltic Stock Exchanges’


213.
Research Problem Definition


234.
Methodological Approach


234.1.
Research Design


234.2.
Event Study Methodology


244.2.1.
Variables of Interest


254.2.2.
Event Window


264.2.3.
Estimation Window


274.2.4.
The Estimation of Normal Performance


304.2.5.
Abnormal Return Measurement


324.2.6.
Significance Tests


344.2.7.
Non-Parametric Tests


375.
Empirical research report


375.1.
Sample


375.2.
Data and Tests Statistics


405.3.
Results of Event Study


405.3.1.
The Content of Quarterly Financial Reports’ Announcements


425.3.2.
The Speed of Reaction to Quarterly Financial Reports’ Announcement


475.3.3.
The Magnitude of Abnormal Returns for Different Categories of News


516.
Discussion


516.1.
An Overview of the Significant Findings of Empirical Research


536.2.
A Consideration of the Findings in the Light of Existing Research Studies


556.3.
Implications for Current Stock Market Efficiency Theory and Practical Value


556.4.
Limitations


576.5.
Implications for Further Research


587.
Conclusions


618.
Bibliography


65Appendixes



The list of tables

37Table  1 The stocks included in the sample


41Table  2 Abnormal returns for the single days of the event window


49Table  3 Multi-days Abnormal Returns for the „Good“ news announcements


50Table  4Multi-days Abnnormal Returns for the „Bad“ news announcements




The list of figures
27Figure 1 The model of the event study


44Figure 2 The Estonian SE reaction to “Good” and “Bad” news


44Figure 3 The Lithuanian SE reaction to “Good” and “Bad” news


45Figure 4 The Latvian SE reaction to the “Good” and “Bad” news




1. Introduction
Baltic Countries Stock Exchange efficiency level is expected to increase constantly as Baltic States are experiencing transition process. Even though Baltic Stock Exchanges has developed for almost a decade it could be still treated as a small and developing market. And being a small market could have a negative effect as it could be expected that market participants’ sophistication level is lower and less value-relevant information is available in the market. From other point of view, the small size of stock market could be treated as positive factor and higher level of efficiency as information could spread and be reflected in stock prices more quickly. 
Market efficiency theory according to Fama (1970) indicates that market efficiency depends on its ability to reflect available (past, public or private) information in the prices as quick as it is released. As the studies show, the key sources of information on companies’ performance are their financial information announcements and in particular importance of the quarterly financial reports announcements is increasing. When unanticipated information is revealed, company’s share price might change due to adjustments of investors’ expectations on future company performance or changes in perceived of fundamental value. In cases share price deviates from its expected value the abnormal returns could be earned by investors. The possibility of earning excess returns from inefficiencies in the market is in most investors’ interest. 
Thus the problem of this thesis is – How efficient are Baltic Stock Exchanges? 
The importance and significance of proposed research for theoretical and practical implications is apparent – no researches in Baltic Stock Exchanges’ have been conducted to analyze the quarterly financial reports announcements’ effect on stock markets’ prices movements. Additionally, the EMH theory in the small and developing markets will be widened by new empirical evidence. Results of the research will allow comparing performance of Baltic countries from the perspective of market efficiency, helping for regulators to focus on identified inefficiencies  in the Stock Exchanges’. 
This thesis aims to evaluate the reaction of Baltic stock exchange market to announcements of quarterly financial statements.

In order to solve the thesis problem and to reach the aims following objectives were raised: 

· To review and discuss the concept of market efficiency; 

· To identify the alternative approaches for stock market evaluation;

· To identify the magnitude of unanticipated information in quarterly financial announcements;

· To identify the reasons for market inefficiencies. 

For testing Baltic Stock Market efficiency the events of interest are quarterly financial announcements. 

The effects of quarterly financial announcements on Baltic Stock Exchanges were analyzed using short horizon event study methodology, as it is most suitable for market efficiency evaluation as indicated Fama (1991). The normal performance of shares during the event window was estimated using the Constant Mean Return Model. The significance of results was analyzed using nonparametric Wilcoxon Signed Ranks and Sign tests.  

The sample: 15 companies on Lithuanian (Vilnius),  Latvian (Riga), and Estonian (Tallinn) stock exchanges will be analyzed (5 from each marker, depending on compliance with sample selection criteria). 

The secondary quantitative data was used for conducting the research. Data required for the research: daily share prices, dates of official announcements were taken from Baltic Stock exchange NASDAQ OMX Baltic website. 
The quantitative data analysis was used: estimation of expected return, calculation of abnormal returns was conducted in “Microsoft Office Excel”. The analysis of announcement content significance for abnormal returns was evaluated using econometrical analysis software suitable for particular tasks “Gretl” and “SPSS Statistics”. 
The sequence of the thesis is as follows: in the first section the theory in analyzed area will be overviewed and critical analysis will be performed. This section will lead to the explicit problem definition. The fourth section will provide a methodological approach (including methods employed, sample analyzed and used data. Then in the empirical research report conducted research results will be stated and analyzed with respect to raised questions and hypothesis. Afterwards in the sixth section, major conducted research findings will reviewed, explained and integrated with the given theory in the field. In the same part the limitations of the thesis and suggestion for further research given. And lastly, the conclusions will be drawn. 

2. Stock Market Efficiency Literature Review
In this part the general concept of Stock Market efficiency will be provided. Then the empirical studies of EMH and stock exchanges’ reaction to the financial information releases will be reviewed. The empirical researches conducted in the Baltic countries will be analyzed in more details as well. The theoretical background for the Event studies will be also provided.  
2.1. The Concept of Market Efficiency 
The term “efficient market” was firstly introduced by Fama (1965), it was defined as (Fama 1965, p. 94) “a market where prices at every point in time represent best estimates of intrinsic values”, meaning that changes in intrinsic value of stock would immediately initiate the change in market price of the stock. Till then, as stated Fama two groups of scholars could be indicated. First group stated, that “the past behavior of a security‘s price is rich in information concerning its future behavior“ (Fama 1965, p. 34), thus the understanding of the stock prices past movements could be used to generate excess returns. Other group of scholars, the theory of random walk followers argued, that “future path of the price level of a security is no more predictable than the path of a series of cumulated random numbers”. (Fama 1965, p. 34), meaning that the stock prices changes are independent and random, thus they are not useful for predicting future share price movements. This paper and primary definition of efficient stock market was initial point for further studies of information impact on stock prices movements. 

Fama (1970) further developed the notion of stock market efficiency and presented it fully revised. Scholar in his paper comprehensively analyses the previous stock market efficiency theories in literature and moves further to empirical researches on this theme. He starts form analysis and review of early works of random walk theory which is followed by empirical studies in this and related areas of random stock price movements. The major conclusion for testing weak form of market efficiency was indicated, as “it seems fair to say that the results are strongly in support“ (Fama 1970, p. 414) meaning that the random walk is valid theory in practice, but it does not mean that markets are inefficient. It should be noted, that the random walk theory analysis parts is basically based on Samuelson (1965) paper on prices random fluctuation model stating that stock prices in the market with ought bias in observing and reflecting information in stock prices are randomly fluctuating. Further more, Fama analyses and develops theory and empirical evidence on semi-strong of market efficiency and strong form of market efficiency. 

In this paper Fama revised Efficient Market Hypothesis (EMH), the efficient stock market according to Fama (1970) is “a market in which prices always “fully reflect” available information” (p. 383). Also three levels of market efficiency were identified: weak, semi-strong and strong. The level of efficiency depended on the different subset of information of interest: historical prices of stocks, publicly available or private information.

In the weak form of market efficiency only historical information is fully reflected in the prices of the stocks. It is expected that stock prices moves independently, thus for this form of stock market efficiency random walk literature (the correlation between different returns in time on the same stock) and evaluation of technical analysis usefulness are used
. 
In case of the semi-strong form of market efficiency publicly available information is incorporated into stocks’ prices as soon as it is released. In order to identify whether the level of stock exchanges efficiency is semi-strong it is analyzed how quick publicly released information (company related – financial reports, stock splits, changes in management, non-company related – economical, political) is incorporated in the stock prices. Such definition implies that investors can’t expect to generate abnormal return basing their investment decisions on public information. For testing this type of market efficiency event study methodology (earlier those tests were called semi-strong-form tests). For further analysis of event studies see section 2.3.
The strong form of market efficiency is identified if privately owned information is incorporated into the stocks’ prices. The objects of interest in the analysis of this type market efficiency are individuals or groups what might possess and use to generate excess returns.  For testing strong form of market efficiency more sophisticated tests are used. 
Also it should be noted, that in this paper (Fama 1970) it was noted, that measurement of efficiency is not a testable unilaterally as the efficiency of the market depends on the way how returns on the securities are calculated. Following such idea, later on testing the efficiency became joint tests of stock market behavior and asset pricing. Later Fama (1991) by it self stress the importance of joint-hypothesis of EMH “market efficiency per se is not testable. It must be tested jointly with some model of equilibrium, an asset-pricing model” (p. 1575). The argument here is – while testing market efficiency we assume, that prices incorporate information immediately, thus stocks prices should always represent their fundamental value. But at this point it should be noted, that stock prices value is calculated using some evaluations models thus inefficiency in the market could be found it not necessarily mean, that the market inefficiently absorbs information, such results could depend on stock price identification mechanism.
In the conclusion of this paper Fama (1970) indicates, that “the evidence in support of the efficient markets model is extensive, and (somewhat uniquely in economics) contradictory evidence is sparse” (Fama, 1970, p. 416), but it should not be thought that all EMH related questions were solved.

The further development of market efficiency theory was made by Grossman (1976). In this paper informed and uninformed traders were analyzed, and it was assumed that there are different types of informed traders. The major implication of this study is that prices of the  securities “perfectly aggregates their [informed] information ” (p.582). It was proved, that uninformed investors, which just observes the stock prices in the market and do not invest anything to gain additional information can gain equally as informed traders who invest to get addition knowledge about the market. 

Other valuable input to development of stock market efficiency, was done by Grossman and Stiglitz (1980). This paper could be identified as the continuation and supplementation of previously stated Grossman (1976) work. In this paper again informed and uninformed traders were analyzed and 7 conjunctures were verified but none of them were proved. The most valuable insight of this research was that only costless information could be revealed by the stock prices. This work enriches EMH by proving, that for stock prices to fully reflect information, the cost of receiving information must be zero. Till this work it was not assumed that this condition is necessary to reach the equilibrium in the market. Other point worth mentioning is supporting the joint EMH, Grossman et al. (1980, pp. 403-404) indicates “in general prices system does not reveal all information about the ‘the true value’ of the risky asset”, this emphasizes the importance to analyze not only the  efficiency of some particular stock market  but also to be cautious about the real and fundamental asset price gap. 
Variety of efficiency empirical tests was done in the period of twenty years, and those researches encouraged Fama (1991) to revise Efficient Market Hypothesis. In this paper scholar analyzed most significant researches on market efficiency and added his implications.  As an outcome two versions of market conditions were defined (strong and weak forms of Efficient Market Hypothesis). The strong version of EMH - “security prices fully reflect all available information“ (Fama,1991, p. 1575) was initiated by Grossman et al. (1980) major insight of zero information and trading costs. And the weaker form is stated as “prices reflect information to the point where the marginal benefits of acting on information (the profits to be made) do not exceed the marginal costs” (Fama, 1991, p. 1575). Such definition appears to be more economically valid and as it is evidential that information and trading costs are not equal to zero thus the strong version of EMH should be false. But it should be noted, that scholar notes, that still strong version of EMH is a “clean benchmark” to evaluate the proper information and trading costs.  
Even though majority of empirical studies supported EMH, but also variety of limitations of the theory was analyzed: Ball (1994) stresses the imperfection of stock markets and indicates three major anomalies. First group related with empirical anomalies: excessive volatility in prices and in trading volumes, overreactions of traders and other. The second group of anomalies is concerning the assumptions of the EMH (zero trading costs, exceptions and other). And the third group is related with joint hypothesis testing (as was also noted by Fama 1970, 1991) and changes in risk premiums and risk free rates. 
Above reviewed papers do not provide information on the major determinants of the variation in stock prices, thus following consideration of market efficiency empirical studies involving information release studies is provided. 

2.2. Event Studies’ Theoretical Background
Event studies enable researcher to study and evaluate the effects of particular anticipated or unanticipated event on securities’ prices. Event studies methodology analyzes the differences between expected normal performance of the stock prices (and/or) trading volatility and actual performance of stock market surrounding the financial, economical news announcement date. If abnormal returns or trading volumes are found they are attributed to the analyzed event and abnormal performance magnitude is used as a measure for analyzed event generated information content. 
It should be noted that in this part reviewed papers had employed the standard classic event study scenario, which could be defined as follows: firstly the events of interest are identified then normal performance of selected variable is obtained, thirdly the abnormal component is calculated and lastly statistical significance of analyzed events is determined. The alternative way of conducting event study was proposed by Ryan and Taffler (2002). It was proposed to conduct the event study backwards: starting with identification of statistically significant variations in stock prices volatility and trading volume (having normal and abnormal performances identified) and just then move to the identification of events that generated statistically significant share price or trading volume movements. Such backward event study conduction has a benefit of capturing all value-relevant information releases are captured, as opposed to the classical procedure where not all relevant events could be selected for consideration. For conduction of proposed research both methods will be used to verify the value-relevance of quarterly reports announcements. (For more detailed explanation of event study methodology see 4.1. section). 

The first event study having the same methodological structure as it is used in nowadays was conducted by Fama, Fisher, Jensen and Roll (1969). Fama et al. (1969) in particular were analyzing the stock prices reaction to stock splits and research to what extend stock splits and other variables influences changes in returns. It should be noted, that monthly stock prices data was used. As indicates Fama et al (1969) it was assumed by scholars that stock splits should be treated as good news for investors, as dramatic increase in expected dividend payment arises before the announcement of the stock split. But the results showed otherwise - the abnormal returns at the time of stock split were almost zero. And the abnormal returns were captured few days before the actual stock split. This could be explained by the fact that the stocks splits were performed at the periods of “boom” periods (Fama et al. (1969), p. 11). After the information on the split and dividend changes were observed and properly considered by the market at the stock split by it self do not initiate any value-relevant stock price movements. This result of prices aggregating stock split and further dividend performance information quickly was with accordance with efficient market hypothesis. 
Further more analysis of short time horizon effects surrounding corporate information release is very valuable for understanding market participants’ behavior and expectations related with particular company. Also, evaluation of reaction magnitude to particular news is helpful to managers for understanding corporate decisions role.

Event studies in accounting field were started by Ball and Brown (1968) analysis of Earnings announcements content and timing. For the analysis only net annual earnings were taken, event study was employed, two models of expected earnings forecasting (regression and naïve models) and then mismatching real and forecasted earnings expectations generated reactions were analyzed. Scholars find out that “accounting income numbers capture about half of the net effect of all information available thought 12 months preceding their release” (p. 176). And only around 20 per cent of annual earning announcement month abnormal stock price performance could by explained annual earning announcement. This could be explained by the fact that final annual earning number contains previously released quarterly earnings announcements and analysts provided earnings expectations. The valuable insight of the research is not all information is valuable and value-relevant. Only new and different then forecasted or known annual earnings information is valuable. It was identified that quarterly announcements and annual returns have moderate level of unexpected information. This insight is also consistent with results of Foster (1977), Brown (1978). As the weak part of this work narrow scope of analysis, monthly data employed and other assumptions used are identified. 

Brown and Warner (1985) researched what effect has daily stock returns on the firm specific events studies’ methodologies compared to monthly returns as it was commonly used by scholars. The major focus was on type I error (falls rejection of null hypothesis of zero abnormal performance) and statistical power of different tests. This paper had also made valuable input to empirical event studies by detailed analysis and suggestions how to overcome problems related with daily returns.  For estimation stock return performance on event window 3 procedures were used: Mean Adjusted Returns, Market Adjusted Returns, OLS. And the major conclusions derived were that „little difference in the power of alternative procedures“ (p.12) were identified between the methods, also tests’ power is larger using daily data. It could be noted, that OLS and market adjusted returns methods are superior to mean adjusted returns model in cases of event-date clustering. Sensitivity analysis also showed that no significant difference was identified and specifications of tests are not altered significantly (p.14).  Scholars also showed, that longer than [-5, +5] event widows lead to decrease.
Empirical studies in accounting field were also enriched by Barber and Lyon (1996) by analysis of accounting-based methods used for abnormal operational performance determination employed in event.  It should be noted that they already used daily stock return as proposed by Brown et al. (1985). The major contribution to event studies literature was that scholars indicated that while constructing sample of companies to be researched “unusually well or poorly” performing companies should not be included in the sample as such companies lead to miss specified tests’ statistics. Kothari (2001) provides a consistent and precise review of financial information usage in capital markets research. Also scholar indicates some anomalies related with financial information absorption to the market (post announcement drift – for new information (for example bad news) to be reflected in the stock prices significant time span is need).
Other group of studies employing event studies was concerned with stock returns variances and trading volume volatility generated by some events. First one to show the statistically significant fluctuations of returns and trading volume during event widows by analyzing quarterly earnings announcements was Beaver (1968). Scholar indicates, that released information induced changes in stock price indicates market participants unanticipated content of generated news and changes is trading volumes signals that the expectations of market participants regarding particular stock future development is changed. Other few authors also analyzed stock prices and trading volumes changes generated by financial information, in particular – earnings announcements, Morse (1981), Bamber and Cheon (1995) and in accordance with EMH conclude that the higher magnitude of change in stock prices and trading volumes compared to lower stock market changes indicates higher analyzed event value-relevance to market participant.
The event study methodology literature does not provide one right methodological approach to conduct this kind of research. But varieties of studies are performed to identify the most reliable and powerful attributes of event study and provides event studies history, methods valuation and explanations on usage. MacKinlay (1997) paper provides explicit but concise explanation of event studies methodology procedure, overviews models used for normal stock performance on event windows, provides, guidelines of usage of statistical test by providing an example of event study on quarterly earnings announcements. Johnson (1998) contributes to the event studies’ methodology by providing graphical illustration of for selecting length and position of event window (“announcement period”), length of estimation window (“comparison period”) and the size of the sample. Lastly, Kothari and Warner (2004) provide overview of event studies methodologies and indicates that different event studies’ methodologies provides different results depending on the selection of sample and chosen event and estimation windows.  
2.3. Empirical Evidence on Public Financial Announcements’ Relevance
At the beginning of EMH verification and analysis of information releases value-relevance the major part of studies were concerned with earnings announcements and dividends announcements separately and other sources of information were ignored. The effects of earnings announcements induced stock price movements and value relevance were firstly analyzed by Ball et al. (1968) and the conclusion was, that annual accounting reports have quite moderate power to provide new information to the market participants. Dumontier and Raffournier (2002) in their accounting and financial markets related literature review in Europe indicates, that  Ball et al. (1968) paper initiated high interest to analysis of accounting numbers’ value relevance. 

Dividends announcements generated effects were firstly studied by Pettit (1972). The paper analyzed the speed of dividends announcements induces stock price changes and the accuracy. Significant reactions were generated by extremely large changes in dividends. Also it was concluded that dividends are “disseminating device” (p.1006) to convey information to the market as dividends do not convey any information on future performance of the company. Later due to assumption that earnings announcements could not present the fair value of company performance due to creative accounting and dividends do not convey any forward information Kane, Lee and Marcus (1984) examined earnings and dividends announcements combined. While examining stocks returns’ performance in the event windows of simultaneous release of dividend and earnings announcements scholars conclude that there exists statistically significant relation between analyzed events and it depends on the value of both events (if reported dividends increased larger reaction in the market is found then earnings are also increased). 

The evidence in Europe is consistent US. Even thought, quite a lot studies were performed just the major conclusion is stated, that in fact earnings announcements do incorporate value relevant information useful for the stock market participants. 
Odabasi (1998) studied earnings reports disclosure value-relevance in Istanbul Stock Exchange for the period of 1992 – 1995. Results are consistent with expectation of EA having valuable information and expectation of good news generating significant positive abnormal returns and bad new otherwise. Louhichi (2008) analyzed the content of accounting numbers and the speed of released information absorption in France, Euronext Paris stock market for the period of 2001 – 2003. The comparative analysis of forecasted and actual accounting numbers was performed to classify the content to good, bad or irrelevant and 2 per cent deviation from expected number was treated as significance benchmark. As it is consistent with EMH only unanticipated announcements generates market reaction, and in case of favorable news the market participants react positively (the price of stocs increases) and in case of unfavorable news - negatively.

Quarterly earnings announcements were also analyzed: Lakhal (2004) enquired the voluntary disclosed quarterly, forecasted and pre-announced earnings announcements generated value-relevance and liquidity for France stock market for the period of 1998-2001 Concluding that earnings forecasts generates larger trading volumes and increases the spread suggesting that quarterly earnings announcements are more reliable as it is with accordance to the previous theory. Ball and Shivakumar (2008) analyzed earnings announcements provided new, “surprise” information relative importance. Using regression analysis for returns in the periods of quarterly earnings announcements it was identified quite moderate percentage (from 6 to 9 %) of new information generated by quarterly announcements, what is not in surprising as quarterly earnings announcements incorporates backward looking information and it could contained previously announced information by analysts or managers also the level of frequency is low – just four times per year. 
The major criticism for previously noted works is that they are concerned with a single measure used for the evaluation of the company performance (Dividends, earnings announcements). Very narrow scope of analysis might introduce validity bias. In addition, other categories of information are ignored.
The analysis of company related specific information was started to analyze by Thompson, Olsen and Dietrich (1987). Scholars researched broad categories of corporate new published in Wall Street Journal in 1983, but didn’t indicate the most important subcategories of company related new has the most significant impact to stock price changes. Recently, Ryan and Taffler (2002) enriched the empirical evidence of firm related news generated effect on stock prices and trading volume changes. The research was conducted in UK by analyzing London Stock Exchange provided information, Financial Times newspaper and one database of companies information, market and industry news in the period of 1994-1995. Study was conduced using backward event study methodology. Study showed, that publicly available information explains around 65% of stock market returns and trading volume changes. Some aspects of the study were consistent with previous studies indicating, that analysts recommendations and earnings forecasts has largest power to explain variations in stock market prices and trading volume changes – 17,40 % of explaining prices power was identified. The surprising and contradicting results were related with official formal accounting releases. It was found out that 17 % of changes in stock prices during event windows were generated by formal quarterly, annual accounting reports, interim and forecasted accounting numbers reports. Even though interim companies’ released information is indicated as most significant determinant of prices and trading volume changes, scholars indicate “in the case of economically significant price changes and trading volume movement, firm formal accounting releases dominate other information events”(p. 16). This conclusion was followed, by the other statement that is “a significant proportion of the information content of a firm’s accounting releases is not being anticipated by the market either through earlier information releases or through the activities of the sell-side analyst in gathering, interpreting and disseminating such information on a more timely basis to the market” (Ryan et al., 2002, p.17). As it was mentioned, in prior researches it was indicated, that formal mandatory (quarterly, annual) accounting reports releases do not have value-relevant information as such releases are rear and timing of release could be predicted contrarily Ryan et al. shows, that (2002) subcategory of formal financial statements releases on average conveys quite significant amount of value relevant unanticipated information. 
Other point worth mentioning is that was argued by Ball et al. (1968),  Foster (1977), Brown (1978), Gigler and Hemmer (1998), Lakhal (2004), Ball et al (2008) on others, that the purpose of quarterly, annual financial announcements is to confirm previously announced or predicted information, so information in such announcements is already incorporated in the stock prices but Ryan et al. (2002) proves evidence that such type financial announcements in fact do convey significant unanticipated information to the market participants.  Ryan et al. (2002) study is not an exception in providing evidence of significance of mandatory financial report significance in containing significant new information. Laidroo (2008) conducted analogical study in the Baltic stock market and confirmed value-relevance of such information subcategory. 
The increase of mandatory financial reports announcements value-relevance was also proved by Smith (2007). Scholar analyzed the quarterly financial announcements induced explanatory power of stock market reaction to publicly available information for the period of 1976 – 2005 from Compustat database. The most important insight was that the quarterly financial reports announcements power to explain variance in stock market increased by 27 %.  
The obligatory quarterly financial statements value relevance increases, as such financial information provides the information relevant for the valuation of fundamental stocks value. Also investors forecast, expect and estimate the future performance of the companies in this way they formulate pre-announcement expectations and the quarterly earnings announcements provide detailed information for the verification of previous forecasts and estimates correctness.  

The evaluation of the stock prices reactions efficiency to the financial information released is based on the analysis of past performance of the stock. But at the same the stock prices for the investors represent the future earnings of their investment. Meaning that the financial information reports contains the most important information for the investors, thus primarily the official financial reports announcements should be analyzed. 

From the perspective of the company information could be classified as company related (financial information, company size, management and etc.) and non company related (economical, political and etc).  Company related information releases analysis will be provided in more detail below as it had gained more attention from scholar. Non company related information release induces stock market reaction had received less attention general due to the reason that it is difficult to track the information disclosure timing on media, problematic to attribute generated reaction to particular news as there could few simultaneous announcements.

Different aspects of non-company related information were analyzed to verify the EMH: Waud (1970) analyzed the reaction to changes in New York Federal Reserve Bank set discount rates and the research indicted that changes in the discount rates induces significant negative reaction to stock market.  Castanias (1979) analyzed the economic events induced reaction of stock prices. Inflation rate changes impact to stock market was analyzed by Schwert (1981), the results showed that changes of inflation rates generated statistically significant stock prices reaction. In contrast Pearce and Roley (1985) develops analysis of non-company related information studies by analysis of expected and real inflation together with anticipated money stock changes announcements and concludes that inflation changes do not generate any significant stock market movements. Also it was identified, that monetary policy related news are value-relative and generates significant changes in share prices. Lastly in accordance to EMH it was concluded, that only new, “surprising” information generates value relevant changes in stock market. 

Lastly it should be mentioned, that major part of event studies are performed and analyzed in US or other big and well developed stock markets. This raised the question how effective and suitable is this method in small (thinly traded
) stock markets. This issue was analyzed by, Kallunki (1996), Bartholdy, Olson and Peare (2006), Sponholtz (2008), Szyszka (2001).

Kallunki (1996) studied Earnings announcements information content in Finnish stock market. Bartholdy et al. (2006) analyze Copenhagen stock exchange in the period 2001-2003 and conclude, that event studies can be performed in the small stock markets, and generated results are meaningful and powerful. Also it was identified, that adjustments should me made to the thinly traded stocks prices to obtain abnormal returns: the trading problem should be solved. In addition it was also identified, than non parametric test in non-normal stock return and thinly traded market are more suitable for abnormal performance detection than parametric (“except in the cases of event induced variance or unknown event date” p. 18). It was showed that the power of the non-parametric tests is higher compared to parametric tests - non parametric tests are able to „catch“ the abnormal returns better. The incorrect hypothesis of abnormal performance being equal to zero rejection is reduced by the usage of non parametric test. Bartholdy et al. (2006, pp. 13-14) show that in case of 0,5% abnormal performance non-parametric tests “reject the null hypothesis between 78% and 88%“, than parametric tests reject it only in 40-71 % of the cases.
Sponholtz (2008) developed studies in the Danish stock market by focusing more on pre-disclosure information and the magnitude of new information in earnings announcements in the period of (1999-2004). The results were consistent with the previous Bartholdy et al. (2006) as “significantly positive abnormal returns” (p.23) were indicated also slows return to normal stock performance was identified and the conclusion was drawn that analyzed small stock market reacts to EA inefficiently. Other interesting result identified was the asymmetrical reaction to negative and positive news: bad news generated negative reaction, but positive returns generated no reaction. Also the relation between company size and the magnitude of abnormal performance was analyzed, and controversial results were identified. It was showed that in the small Danish Stock market there is no inverse relation between the size of the company and the abnormal returns. 
Szyszka (2001) conducted quarterly earnings announcements generated market reaction analysis in Poland, Warsaw Stock Exchange. The stress of research was put on post-announcements’ drift thus more expanded event window was used (the window after event was also used for estimation of normal performance). The singularity of this paper was it methodological approach tailored for a small and emerging market – noted prolonged event window, in the usage of the market model for the calculation of normal returns the model was adjusted by usage of the most representative stock market index. The major conclusion drawn was the high level of unanticipated negative news generates the largest pos-announcement drift. 
2.3.1. Efficiency of Stock Valuation

The testing of the market efficiency is the question of testing the how quick the information is resembled in the stock prices and how efficient are stock market participants by perceiving received information and using it for a valuation of stock prices. 

The second part of EMH related with the received information efficient usage is related with the stock market participants’ ability to evaluate, perceive and use received information as optimally as possible. For the stock markets’ participants it is very important to use received information efficiently as the ability to evaluate the current and future value of stock prices is crucial for the success of the investment. 

Campbell, Lo A.W. and MacKinlay(1997) provide very brief but constructive view of general theory on investors’ ability to perceive the received information. It is commonly accepted that the investor is not able to make excess profit in the efficient market as the stock price is determined by past and present information in the stock market. Cambell et al (1997, p. 23) provide the Law of Iterated Expectations – where it is defined the situation where two sets of information are provided: “It and Jt, where It 
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 Jt”. Meaning that It  is the sub-sample of information set Jt which is larger than It. the law assumes efficient market with random variable X (stock prices) which is depended on the information sub-samples - E[X| It], E[E[x | Jt ]]. Following the law the expected values of the stock price in the efficient market should be equal - E[X| It] = E[E[X | Jt]]. Meaning that “the best forecast one can make of a random variable X is the forecast one would make of X if one had superior information Jt” (Cambell et al., 1997, p. 23).  Developing this notion in case of efficient market zero excess returns could be earned having only smaller sample of information It as E[X – E[X| Jt] | It] = 0. The abnormal returns could be earned only if investor is in position of larger sub-sample of information Jt.. For the empirical research purpose this notion could be used in the following way. In case there is a abnormal returns identified in prior to the announcement day it is treated as inefficiency, as only superior set of information could lead to earning the excess returns. 
At this point it should be noted, that this issue of efficient information usage was not considered widely.  Studies generally are separated either concerning the evaluation of stock market or by analyzing the attributes that help to predict future returns of stock by employing the accounting numbers (Ou (1990), Chiang and Mensah (2006).   
Chiang et al. (2006) had conducted analysis of publicly announced financial information usage for fundamental (“inferential” used by scholars) value of companies stocks. The quarterly earnings announcements and other available information to the market participants were analyzed to identify if the market can forecast correctly the future performance of the company using given information. The research had used financial date from the statements: the rate of return on equity and excess stock returns to measure the performance of the companies. The paper enriched and strengthened the idea of financial information being useful for the estimation of the stock future performance. 

2.4. Researches in Baltic Stock Exchanges’ 
Stock market efficiency evaluation and accounting information disclosure effects to stock market returns were widely discussed worldwide, buts research in Baltic States could be conducted in more depth as in Baltic Countries analysis of market efficiency started only in 2002. 

Kvedaras and Basdevant (2002), Levisauskaite and Juras (2002), Milieska (2004) were the main researchers in the field of market efficiency in Baltic states indicating that Lithuanian stock market is of a inefficient or weak efficiency form. 

Analysis of market efficiency started with Kvedaras at al. (2002) by verification whether Baltic stock market is of weak form of efficiency or inefficient time varying autocorrelations analysis for the period of 1996 – 2002 was used. Baltic countries indexes were analyzed and the results of the tests indicated “weak-form efficiency in the Estonian and Lithuanian capital markets“ (p.14) and Latvian market was found to be „not developed enough to ensure even the nearly weak-form efficiency”( p. 14). In compliance with mentioned previous work Levisauskaite at al. (2002) papers purpose was to verify weak-form of Baltic stock markets’ efficiency. For this purpose the autocorrelation of daily prices log changes of the stocks were used. All stocks included in the Baltic market indexes were employed and the results of this research indicated, that “signs of weak-form efficiency can be detected in all 3 Baltic States stock markets”( p. 7). But authors conclude, that hypothesis of weak for of efficiency can not be accepted. Later on Milieska (2004) was also verifying the weak for of Lithuanian market efficiency using Lithuanian stock market indexes. The study indicated that Lithuanian stock exchange in the period of 2001 – 2004 year is of a strengthening weak-efficiency form. 

Baltic Stock Exchange Markets’ were also analyzed separately, but results found are consistent with aggregated Baltic’s empirical researches. Mihailov and Linowski (2002) analyzed Latvian stock market in the period of 1996-2000 using technical analysis techniques and concluded that stock market „might be (partially) inefficient“ (p.7). Januskevicius M. (2003) verified the weak form of market efficiency for the Lithuanian Stock Exchange for the period of 1999-2000.  The distinction of this study was used methodology of Neural Networks application for trading simulations. As some abnormal returns were gained it was concluded, that the stock market was inefficient. Bistrova and Lace (2009) enriched Baltic Stock Market empirical work by analysis of usefulness of fundamental analysis in analyzed market for the period of 2000 – 2008.  The results showed that neither of analyzed ratios
 was adding value - fundamental analysis do not help to improve the performance of the portfolio. 
Market efficiency was also analyzed from more of accounting sight by Jarmalaite Pritchard (2002) which conducted an accounting data and stock market returns relationship analysis in the Baltic States stock market for the period of 1995 – 2000. To evaluate the accounting numbers relevance for predicting the stock market returns long-term association studies were used to evaluate all companies stocks listed on primary and secondary listings of securities. The implications from this association study are that it was empirically proved, that “stock prices lead accounting earnings in Baltic States” (p.27) and share prices contain value-relevant information on future earnings of the company. Also the lowest relation between accounting numbers and returns was found in Lithuania market, then – Latvian market and the highest value-adding relation was found in Estonia. It could be also concluded, that Estonian stock market was the most efficient as accounting numbers carried the least value-relevant information compared to Lithuania and Latvia. 
As it could be seen, variety of stock market efficiency studies were conducted, but only few studies concerning public announcements influence on Baltic countries market. Kiete and Uloza (2005), Laidrroo (2008), Laidroo (2008A) and Stasiulis (2009) employ short-horizon event studies methodology for analysis of information release generated stock market reaction.
Kiete et al. (2005) analyzed Lithuanian and Latvian stock market efficiency for period of 2001 – 2004 by analyzing earnings announcement. The improvement of Lithuanian stock market efficiency was identified. The market was concluded to be of semi-strong form of market efficiency. Latvian stock market was concluded to be inefficient. The results of researches indicates, that that there is space for abnormal returns to be earned. And issue related with abnormal returns and difference between real and market prices of the stock are the attributes, which explain the deviations or let to predict them. 

Laidroo (2008) analyzed Baltic stock market returns and trading volumes changes generated by public announcements for the period of 2000 – 2005. As the sample of companies to analyze all companies listed on the Baltic stock market were chosen. Scholar used reversed event study methodology Ryan and Tafler (2002) in this all statistically significant deviations from normal returns of trading volume were analyzed and matched with public announcements. For the normal performance of returns during the event windows the constant mean return, market adjusted and market models were used and the real returns were calculated as lumped returns. It was concluded that constant mean return and market return resulted very similar results. The research led to the conclusion of abnormal returns is explained by official announcement by 22-37% (as most significant financial announcements were excluded). The implications from L. Laidroo paper for the further analysis: financial announcements are the most significant sources of information with respect to other public announcements, therefore the effects of financial announcements content on changes in share prices should be analyzed in more depth. 

Other work by Laidroo (2008A) conducted precise and detailed analysis of “public  announcements’ relevance, quality and determinants” in Baltic Stock Exchange market. It was a continuation of previous work but the analysis subject was very broad. The results were consistent with the previous work – financial information disclosures generate the largest changes in stock prices and trading volumes (the largest part of all information explained was generated by business- financials (15 per cent). Even thought content of publicly available announcements was analyzed but it was concerned with broad subcategories of content of official announcements (“business related, business-financials, company-related, management-related, owner related” (Laidroo, 2008, p. 11)). 
Other significant study for market efficiency level evaluation was conducted by Stasiulis (2009). The paper researched market participants’ reaction to earnings announcements in 9 CEE markets with respect to earnings announcements in the period 2005 – 2008. The sample of the companies analyzed was selected from primary and secondary companies’ listings (major selection criteria was active trading and data availability). For the calculation of normal returns on the event windows market model (employing Ordinary Least Square OLS method) and for the estimation of market returns capitalization weighted and equally weighted portfolios were calculated for different countries. The model used by scholar is based on the assumption of returns data normality. But it appeared otherwise (p. 20) thus variety of adjustments needed to be made, but variety of adjustment might lower explanatory power the results and validity of the data remains biased due to unfulfilled assumption. For the abnormal returns significance evaluation three parametric tests were chosen - Pattell’s standardized test, “Patell’s Z-test and Standardized cross sectional test”. One non-parametric test was also employed – generalized sign test with some modifications. The fact that the significance evaluation was in general based on parametric test having in mind severe data distribution non normality the reliability of the results is not of the highest level. In order to distinguish the content of the announcement 1 per cent deviation form estimated normal return was used
. Stasiulis (2009, p. 16) by it self notices, that such approach do not let to “make the inferences about the event day cannot be made and the causal effect between the announced information and the price change cannot be established”. In the paper also it is analyzed whether it is possible to earn excess returns by employing some trading strategies. The results of the study captured statistically significant abnormal returns surrounding the event and proved that „earnings announcements in all of the markets do convey information“ (p. 24) emphasizing importance of earning announcements for abnormal returns. But the major conclusion of the paper relevant for this Thesis is that the hypothesis of the “semi strong form of market efficiency failed to be rejected” (Stasiulis, 2009, p. 30)  for Lithuanian and Estonian stock exchanges (Lithuanian stock market appeared to have stronger position. For the Latvian stock exchange the level of semi – strong form of market efficiency was rejected.
As final remark concerning this study that it was concerned only with single accounting earnings number and no more detailed analysis of released financial announcements were conducted. Also the research methodology was not properly adjusted to non-normality of data employed. Paper has a wide range sample (All CEE countries, it could be stated that analyzing such number of market some particular exceptions in Baltic Stock Market could be missed). 
To conclude the Baltic Stock Exchanges’ market efficiency evaluation studies review it could be stated, that it is evidential, that this market had continuously increases the level of efficiency. It should be noted, that only few studies indicates the semi-strong form of market efficiency, but also notices that abnormal returns can be earned – meaning, that stock prices not always are instantaneously incorporated in the stock prices. Also by few studies it was show, that financial information release do convey value-relevant information to market participant, but detailed analysis of those announcements content was not conduced.
3. Research Problem Definition
The Efficient Market Hypothesis developed since Fama (1970) indicates that efficient market is such market were stock prices always reflect information available in the market. It is indicated that market efficiency level depends on its ability to reflect available (past, public or private) information. According to information of interest different Stock Market efficiency levels are indicated: weak, semi-strong and strong form of market. 
Initially the tests of Stock market efficiency were based on annual earnings announcements (Ball et al. 1968) but it was shown that an annual earnings announcement do convey moderate value relevance to market participants. Then focus was put on quarterly earnings announcements, and it was argued, that quarterly announcements purpose was to confirm interim financial results statements, thus they also have a small amount of unexpected information. But more recent studies show (Smith, 2007, Ryan et al., 2002, Laidroo, 2008) that official financial announcements importance is increasing as such announcements in fact do convey unanticipated information to market participants. The Smith (2007) study showed that the quarterly financial reports announcements power to explain variance in stock market increased by 27 %. Meaning that the key sources of information on companies’ performance are their financial information announcements and in particular importance of the quarterly financial reports announcements is increasing.
It should be noted that majority of reviewed empirical research paper for analysis of stock market evaluation and identification of financial announcements impact to stock prices uses short-horizon event study methodology, which  as notes Fama (1970) is most suitable for EMH testing.  
Market efficiency and information disclosure are widely discussed worldwide, however research in small and developing Stock Exchanges, particularly in Baltic States could be conducted in more depth. Baltic Stock Exchanges efficiency evaluation studies review showed only few studies were concerned with Stock Exchanges efficiency evaluation using information disclosure studies (Kiete et al. (2005), Laidroo (2008), Laidroo (2008A)  and Stasiulis (2009) and concluded that financial information release do convey value-relevant information to market participant. But none of researches in Baltic States have been conducted analysis of the obligatory quarterly announcements effect on stock market prices changes. Further more, Stasiulis (2009) indicates the semi-strong form of market efficiency, but also notices that abnormal returns can be earned – meaning that new information is not instantaneously incorporated in the stock prices. However in case of semi-strong form of market efficiency no deviations in share price are expected to appear after any public announcement, as share prices reflect the new information immediately.
So, here the question rises – How efficient are Baltic Stock Exchanges?
This problem question will help to answer further questions: Does the quarterly earnings announcements have value-relevant information? Can investors earn abnormal returns? Are shares priced correctly?

Answering this question would enrich the EMH theory in developing small stock exchange markets and also widen the empirical base of studies of financial announcements induced information. Results of the research will allow comparing performance of Baltic countries from the perspective of market efficiency, helping for regulators to focus on identified areas of unexpected information. For the investors it might be valuable to evaluate the general trends of other stock market participant’s reaction toward different content news. 
In order to answer the raised question, the following aim was raised:  to analyze the reaction of Baltic stock exchange market to quarterly financial statement announcements.

In order to fulfill the raised aim the following hypothesis were raised: 
· H1: Quarterly financial reports announcements‘ do not have unanticipated information; 
· H2: Prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases:
· H0: In the Estonian Stock Exchange the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases. 

· H0: In the Latvian Stock Exchange the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases. 
· H0: In the Lithuanian Stock Exchange the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases. 

· H3: The unfavorable quarterly financial information announcements generate larger magnitude of abnormal returns than favorable.
4. Methodological Approach
In this part the empirical research aims and detailed explanation of intended research methodology will be provided, including reasoning for usage of selected methods. The methods of data collection and analysis will also be provided. Additionally the sequence of solving research problem will be provided. 

4.1. Research Design

In order to fulfill the aims of Master Thesis aims, and to verify the hypothesis of interest the empirical research will be conducted.  

The research design is of non-experimental quantitative research type, as variables to be analyzed are of numerical nature. The deductive logics will be used in the research. 

The aims of this research are:

· To identify the magnitude of unanticipated information in quarterly financial announcements.
· To identify the speed of Baltic Stock Exchanges adjustment to the quarterly financial information release. Hypothesis to be tested:

H0: The abnormal returns in Baltic stock exchange market are equal to zero;
For the quarterly announcements effects on Baltic Countries Stock Exchange the traditional short term event study methodology will be used. 

The sequence of proposed research:

I. Selection of the companies sample to be analyzed;

II. Data gathering and registration; The sequence of the data collection in the research to be conducted will follow guidelines of quantitative research process proposed by Bryman’s Social Research method book (2008);

III. Conduction of event study: estimation of returns normal performance, the abnormal returns calculations, the tests statistics significance identification and the evaluation of announcements content, abnormal returns magnitude, identification of market adjustment speed;

IV. Research conclusion derivation.
4.2. Event Study Methodology

The event study shortly could be defined as the econometrical method which helps to examine the event’s generated effects on the variable of interest – stock prices. 
The major reasons of choosing event study methodology to estimate the Baltic stock efficiency level are as follows. Firstly, event studies let to measure “the magnitude of abnormal performance” (p. 4) Kothari at al. (2004) generated by some event. The ability to identify nonzero abnormal returns after some information releases let to evaluate stock market efficiency and makes event study methodology the major tool in investigating efficiency level of the market. The superiority of event study was also highlighted by Fama (1991) who indicated “cleanest evidence on market-efficiency comes from event studies” (p. 1607). Secondly, if systematic abnormal returns are identified it is concluded, that the market is inefficient, but as it was noted, the test of stock market efficiency is treated as a joint test of market efficiency and correct asset pricing. Meaning that inefficiency could be caused either by inefficiency of the market or by incorrect definition of intrinsic asset value. As a major tool to increase the credibility of stock market efficiency evaluation event studies are used to reduce possibility of deceptive conclusions. In regard to the same issue  Fama argues for event studies as the best tool for testing market efficiency: “they [event studies] come closest to allowing a break between market efficiency and equilibrium pricing issues, event studies give the most direct evidence on efficiency” (Fama 1991, p. 1577). 
As it was noted, in this research traditional way of conducting event study will be used as defined by MacKinlay (1997) with some modifications for developing market. After reviewing variety event studies the general pattern of traditional event study algorithm is as follows:

1. The first stage of event study is combined of identification of event of interest. See section 4.2.1.
2. After selection of analyzed object the period of event (so called “event window”) and period of control (so called “estimation window”) are indicated.  See section 4.2.2 and 4.2.3 respectively
3. The sample of analyzed companies is selected. See Section 5.1
4. The fourth step is to estimate the normal performance of selected variables during the event window using the estimation window generated variables values.  See section 4.2.4;
5. Then the calculation of abnormal performance is calculated. See section 4.2.5.
6. Lastly, it is calculated whether identified abnormal performance measures are statistically significant. See section 4.2.6 and 4.2.7. 

4.2.1. Variables of Interest 

Each event study, traditional or modified is started by selection of subject of interest, the event of interest which could be defined as some information which is released to the public on the Stock Exchange and such release of information might influence the value of securities. The event to be analyzed in this Thesis is obligatory quarterly financial statements released through official webpage of Baltic Stock Exchanges. Meaning that the obligatory quarterly financial reports are analyzed in the Lithuanian (Vilnius) Stock Exchange, Latvian (Riga) Stock Exchange and Estonian (Tallinn) Stock Exchange. Further  in the text the Stock Exchange is noted as SE.
It should be noted that companies included in the main and secondary lists of the Baltic Stock Exchanges are obligated to provide quarterly and annual financial reports through official stock Exchange website without delay. 
Following the notion of EMH the release of quarterly financial information should be immediately incorporated in the stock prices. The event studies enable the researcher to analyze the impact of unanticipated information effect on stock market by analyzing the changes in stock prices surrounding analyzed event.  

After the event of interest was identified other variables of interest should be defined. Event studies could be based on analysis of announcements generated changes on stock returns (prices) and/or changes in trading volume. Event if it was noted in section 2.2., Beaver (1968), that analyzing changes in stock prices and trading volumes at the same times, help to evaluate markets participants’ reaction mutually and individually. In this research the effect of stock market reaction to the quarterly earning announcement will be evaluated by focusing on the changes in the stock prices. 

As the indicator of market change in perception of some company’s value the daily rate of return is chosen. The daily share price (return) data will be used to evaluate the effects generated by quarterly financial information releases. The choice of using daily instead of monthly data is based on the earlier conducted researches which were reviewed, starting with Brown et al. (1985). Scholars commonly use the daily data as it provides more precise, reliable and informative measurement of information announcements’ generated abnormal performance. 

4.2.2. Event Window
After the event to be analyzed is indicated, the duration of it should be defined. The event window is the period of time during which “all relevant information needed to assess outcomes linked to the event being examined becomes available” (Saidane and Lavergne (2009), p.3.). 

Once again following the EMH logics, the event window should be not longer than one day as is it assumed, that information is absorbed and reflected in the prices immediately after information is released. In this case according to EMH the event window should be one and the same day of company’s official announcement of quarterly financial information. But it should be noted, that following common sense and practice used by previously review authors the event wind should be expanded. The logical reasoning is that, since previous studies showed that Baltic Stock Exchange Market is of weak form of market efficiency or reaching the level semi-strong form it is reasonable to assume that some information could be released to public before the official day of announcement with the help of insiders, rumors or other ways of information leakage. Following the same idea, the post event window, which could be defined as the period after the occurrence of analyzed event during which all effects generated by particular announcement are already absorbed by the market, and no other statistically significant effects could be identified after this period should be also expanded longer than event day by it self. Such expansion is reasoned, by the possibility of possible delays of information reporting and information absorption by the stock market participants. 
In literature it is common to use event window longer than the period of event only. The reaction of stock market to particular information release could be better evaluated and measured in a longer than one day period, but not too long as the narrower the event window could help verify more precise relation between the event and the market. 

It should be noted, that the event window is different for each different company or event (information release) but in this research one common event wind will be defined and used the same for all analyzed companies and each quarterly financial information release. 

As it is noted in the literature (Saidane  et al. (2009)) the  event window could be symmetrical or asymmetrical with respect to official information release day. Usually event window is defined by the combination of pre-event window (-t1,2..n), the event day (t0) and post-event window (+t1,2,..n) in order to achieve as high reliability, precision and robustness of results as possible. While selection the event window length it is important to properly identify the starting and ending point of the period, in order not to miss some important event generated effects. But at the same time while analyzing previous announcements studies it was noticed, that the step of event window selection is made  arbitrarily and almost intuitively following the practice of previous studies. 

In already mentioned study of Brown et al. (1985), scholars used eleven event days period which could be expressed as [-5, +5] , meaning that the day of event (t=0) was surrounded by symmetrical preceding five and following 5 days. It was noted indicated that longer event windows reduces the power of statistical tests but not significantly. Sponholtz  (2008), Laidroo (2008), Stasiulis (2009) also employed mentioned eleven days [-5, +5] event window. 

Ryan et al.  (2002)  conducting analogical study had employed a seven days event window, which could be expressed as [-1,+5]. The choice asymmetric event window with the longer time period after day of announcement was based by increased ability to avoid errors generated by possible delays of information reporting. 

Quite interesting choice of event window was taken by Szyszka (2001), it was chosen 121 trading days event window [-60,+60], the argumentation behind this was based on analysis object – quarterly financial reports. Scholar argued, that as part of information could be known in advance before the announcement and scholar focused on extend of already know information. Such long post announcement period was chosen based on other research objective – post announcement drift analysis. But it should be admitted, that such long event windows are not reasonable as variety of other significant and unanticipated events happens in such a long period that might influence the statistical significance of retrieved results. Similarly quite long event windows were chosen by McKinley - 41 day [-20,+20], Odabasi (1998) -  31 day event window [-15, +15], Wulff (1999) [-10,+10].
After quick review of event windows chosen  by few analyzed scholars it was decided to use the event window for estimation of normal performance of [-5;+5], as wider estimation windows are more suitable to identify the price reaction to announcement in developing markets. It should be noted, that there is no strict rules at what time or till then the announcement could be made. In case the announcement is released in the morning – the probability of capturing it’s generated market participants’ reaction increases, in case the announcement was released at the end of the day – the changes in the stock price is evidential on the next day. It was taken into consideration that the quarterly financial reports are usually announced in the afternoon, thus in case the information was released to public after 16:00 the next trading day is treated as the day of event as major stock market participants reaction could be seen only on the next day. Also, if the quarterly financial information was released on a weekend or nonworking day – the announcements day is the next trading day. 
To increase the possibility of capturing the announcement generated stock market reaction the single days of the event window are analyzed individually as well as different intervals around the announcement occurrence day. The analysis of abnormal performance on the single days of the event window let to identify whether the announcements of quarterly financial reports have value relevant information for the SEs’ participants and how long does it take for a SE to adjust to the publicly released information. The multi-day period is helpful to determine if the investors evaluates the stock price correctly and realistically. The windows analyzed are [-3;+3], [-2;+2], [-1;+1], [-1;+2], [0;+1]; [0. +2]. To compare the AR in the market before and  after the announcement the [-5;-1] and [0;+5] windows are considered too. 
4.2.3. Estimation Window
The estimation window
 could be described as a period before the event window during which securities in the market are of normal state, meaning that no un-ordinal event have occurred and the market is working normally. Usually the pre-event period is the estimation window, but it could be that the period after the post event window is also added for the calculation of the normal performance. To state differently in this stage the expected normal performance of the security return (price) is determined. The information of normal performance in the estimation window is used as the benchmark, the basis for estimation of variables’ normal performance estimation in the event window. 

It is important to note, that event window and estimation windows should not be overlapping as inclusion of event window into the estimation window could distort the measure of normal performance in the interval of event window
. The starting point of the estimation period should not be very distant from the event window as too long estimation period could disturb the assumption, that no event that might have significant influence for the measurement of normal performance is included. But at the same time, the longer estimation period – more observations of normal performance that lead to more precise statistical estimation. On the over hand, the starting point of the estimation period should not be very close to the event as it could overlap with it. Having this requirement in place it is assumed that all event generated market reaction could be reflected by abnormal returns. 
Even though the estimation window following the practice used by the scholars is to include quite long period prior to the event of interest, as notices Saidane  et al. (2009) in case of using daily data the estimation window is chosen from 250  to 30 days. MacKinlay (1997) indicates that for normal performance estimation using market and constant mean returns model employing daily data 120 days estimation window is used. 

As an example other scholars uses the following estimation windows: Laidroo (2008, p. 179) used three different estimation windows: [-180, -6], [-120, -6] and [-90, -6]. Stasiulis (2009) uses [-50, -6] and [-120, -6]. Szyszka (2001) used quite long estimation window of 240 trading days.  MacKinlay (1997) used 250 trading days estimation window. Odabasi (1998) expanded the estimation window to post event window - used [-60, -16] and [+16,…, +30]. 
After review of similar researches it was decided to set different time horizons for the estimations: [-90, -6] and [-50, -6]. The time line model of employed event studies is provided in Figure 1. it should be noted that while considering the length of estimation widow it was initially expected to use [-60,-6] estimation window. But in the process of estimation it was identified, that in case of [-60,-6] the previous quarter announcement date usually fall in this region, thus it was changes to [-50,-6]. In the Figure 1 the graphical representation of the selected time line of the event study is provided. 
Figure 1 The model of the event study
	 SHAPE  \* MERGEFORMAT 





Source: composed by author

4.2.4. The Estimation of Normal Performance

In this Thesis the event study is based on the quarterly financial statements induced Stock Exchanges’ participants reaction represented by the movements of stock prices. The magnitude of the reaction to the quarterly financial statements announcements depends on the expectations of investors and already known information. In this case indicated abnormal performance could be explained by unanticipated information in the announcements. To estimate and analyze the magnitude of unexpected information (the abnormal returns) first the variable of normal performance should be defined. The measure of Stock Exchanges’ participants expectations, the normal performance of analyzed variable (stock returns), could be defined as performance when no influential event has occurred. 

The methodology of identification of normal stock returns will be provided in this section. 

4.2.4.1 Issues related with measurement of normal performance
First, it should be stressed that the Baltic SE is a small and developing market, thus the issues related with infrequent trading are present. Few scholars Bartholdy et al. (2006), Sponholtz (2008) who have conducted researches in small, emerging stock markets indicated the thin-trading problem (no trading is occurring for the few days, meaning that no trading price is registered), which could cause bias the calculation of returns. In order to overcome this bias two alternative approaches could be used: 

Firstly, to apply very strict sample selection criteria - infrequently traded stocks should not be included in the sample. But this way of solving thin-trading problem in small and developing market has its drawbacks – such strict filtering leads to very small and not representative samples
.

Secondly, the data including thinly traded stocks could be used but some modifications for return distribution should be employed. Few ways to deal with non trading days in the data could be used. The major return allocation procedures: Lumped returns, Uniform and Trade-to-trade, Maynes and Rumsey (1993). 
The most popular procedure is “Lumped returns” procedure, where in case no trading activities were made as the stock price the last trading day stock price is taken. But this might lead to biased results, as the calculated returns for such days are equal to zero.  It could be noted that this procedure is most frequently used by scholars as lumped returns model is easy to apply, generated results are very similar to other more sophisticated approaches and “are (...) superior in terms of power for both parametric and non-parametric test statistics.” (Bartholdy et al. 2006, p.14). Similar to lumped return model is the simple return model based on the ignorance of non trading days and the returns are calculated only for the active days. But it is very precise for the normal trading days return calculation, but such alternative have a bias of ignorance for the non trading days which could lead to a significant misspecification of event generated effect. 
The “uniform” return distribution approach is other alternative to the lumped return model. The uniform return distribution model the non trading days stock prices fills with the average daily returns for the non trading period. Firstly the total return for the no trading period is calculated and then it is respectively distributed so the same rate of return is set for non trading days and the starting day of trading. Maynes et al. (1993) indicate that this approach does not over perform the lumped returns model and it does not put proper attention on the trading days.  
The last alternative is a “trade-to-trade” returns distribution approach. This method is different from the previous ones that the returns for the non trading days are calculated for the whole period and used for the further normal and abnormal performance as a single measure. For the calculations of the returns in non trading periods this model employs all available information on the stock and market returns performance, thus it is argued that biases of misspecification are avoided and larger size of the abnormal performance indicated. Controversially, this model by using the multi period returns ignores the daily returns in this way inducing the precision bias and question whether this model is most suitable for the event study. 

Mixed evidence on the usage of different models is used: the uniform model is eliminated from the further discussion as its precision is almost the same as lumped returns, but it is more difficult to calculate. Most papers dealing with thin trading problems use lumped returns or trade-to-trade models. The Bartholdy et al. (2006) indicates that the trade-to-trade method generates more accurate results than lumped returns model, but the difference of results precision is very similar. The same scholar indicates that the test statistics is better for Lumped returns model. Wulff (1999), Stasiulis (2009) suggests the lumped returns model. In order to decide which model to use the major criteria are the level of bias and the simplicity of model usage. As the Trade-to-trade and Lumped returns models suggest similar result, the more simple but generating larger tests statistics power – Lumped returns model is chosen to overcome the thin trading problem. 
4.2.4.2 Measurement of normal performance

The variable of normal performance could be measured in few ways. First, the forecasts provided by the company or analysts could be used.  But in the analysis of quarterly financial reports this model in not suitable as there are variety of financial measures in the announced financial report that might have caused in the reaction
. The second option used in this Thesis is the usage econometrical time-series model for determination of normal daily returns performance.
The normal performance daily returns were calculated in the following manner, Bartholdy et al. (2006, p.21), Stasiulis (2009, p. 10):
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In formula Pi,t  is company’s i stock’s price on the day t, Pi,t-1 is the price of the company’s i stock on the day t-1 and Di,t – is the sum of dividends paid by the company i on the day t.
 As in Baltic Stock Market there is no consistent dividend payment policy, dividend variable is basically inserted for rare events. 

According to the MacKinlay (1997), there are two categories of normal performance calculations: statistical (based only on the past stocks returns’ behavior) and economical (based not only statistical properties but also on markets’ participants’ behavior). 

After review of related researches it was identified that generally three models are used for the calculation of normal performance: Economical - Capital Asset Pricing Model (CAPM), statistical - Constant Mean Return Model (CMRM) and Market (including OLS regression) model. The economical models having included statistical assumptions might generate more accurate results for normal returns, but it is argued that they could be biased due to behavioral aspect and not realistic assumptions. Thus scholars usually employ statistical Constant Mean Return Model (CMRM) or Market (including OLS regression) models.
In this Thesis the statistical models will be used. In the statistical models the normal stock return performance is calculated using only statistical assumption related with the performance of stock prices. 
These alternatives are used frequently and there is no strict criterion for choosing the model. Brown et al. (1985) indicated that CMRM and Market models generate statistically very similar results. Additionally MacKinlay (1997, p. 17) indicates that the CMRM “the variance of abnormal returns not reduced much by choosing more sophisticated model”. The market model is also used frequently - Fama et al. (1969), Brown et al. (1985), MacKinlay (1997). But having in mind that most of studies were conducted in well developed markets and in Baltic Stock Exchange there is no index including all traded assets.  Further, as it is noted by Laidroo (2008, p.179) “market model coefficient could be inaccurate due to non-normality of security returns, outliers, infrequent trading”. Having this in mind less sophisticated and simpler Constant Mean Return model is used
. 
· Constant Mean Return Model (CMRM)

The constant mean return model (CMRM) is based on the idea, that normal performance of the stock is based on the previous returns performance. The normal (expected) return not influenced by the event for any companies’ i stock in the sample for the period t could be calculated in the following manner, MacKinlay (1997): 
E(Ri,t) = μi + εit, with εit ~ N (0, σ2εi)        (2)

μi  - mean return of company i stock, εit  is the white noise term for the company i on a day t,  having zero mean and constant variance σ2εi . In this the εit  is set to zero  and the expected daily returns are calculated as the constant mean term, 
The normal (expected) returns for the lumped returns are calculated in the following manner (Laidroo (2008, p. 191 ): 
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In formula the starting day of estimation window is represented by t1. The last day of the estimation period is represented by t2.  Variable Ri,t is company’s  i stock’s real daily returns calculated using formula (1) for the day t.

4.2.5. Abnormal Return Measurement

When the normal performance of stock price (returns) is calculated then the next step is to identify whether the release of quarterly financial information announcements has unanticipated information content inside and how fast  the market reacts to the analyzed event. 
To determine the speed of marker reaction to the quarterly financial announcement the individual days of the event window are analyzed. In order to not reject the null hypothesis the stock market reaction to the quarterly financial reports’ announcements should disappear within one day, stated differently there should be not other statistically significant abnormal returns on other days than on the day of the announcement. The verification of this hypothesis is also made using graphical representation of estimated abnormal returns for separate Baltic Stock Exchanges and for the Baltic Stock Exchange as the whole. In more sophisticated and more developed markets the speed of the information announcement assimilation into the market – the time span from the news announcement to the stock price return to the equilibrium is measured precisely (by analysis of the speed by seconds and minutes). Unfortunately in the Baltic Stock Exchange such detailed information is not registered.
The abnormal returns could be analyzed in few ways, most common is by comparison of actual market performance and predicted (normal) one. As it was noted from analyzed researches the object of interest usually is the mean term of the distribution of abnormal returns. 

As Kothari (1997) indicates, the analysis of the abnormal returns mean (CARs), especially the starting moments of the return distribution after the analyzed event would help to identify whether the event is associated with the generated the market reaction. Also the mean effects are used for analysis of event generated positive or negative investors’ reaction. The examination of abnormal performance of returns prior and after the event windows is useful: the analysis of pre-event period could help to analyze if the news was anticipated, the market efficiency and the speed of price reaction to the news is helpful for evaluation of market efficiency. 

The abnormal returns are calculated as the difference between expected (normal) stock returns and the observed return. Mathematically this could be expressed in the following manner: 
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Where ARi,t – is company’s i abnormal return on the day t. Ri,t  is company’s i actual return on day t. The E(Ri,t) is company’s i normal performance on the day t , calculated using formula (3).
To derive some conclusion on the effects of quarterly financial information releases the abnormal returns should be aggregated as the results of one event day observation will not lead to meaningful result. The aggregation could be conducted in few ways: by abnormal stock aggregation through time and other ways is different companies’ stocks abnormal return aggregation. 

As in this research a multi period event window is used, the aggregation through time for companies is needed. The aggregation could be made in few ways (Cumulative Average Abnormal Return (CAR), Trade to Trade, but the majority of literature analyzed used the CAR aggregation, thus it was employed in this Thesis too. 

In order to identify if the obligatory quarterly financial reports announcements have the unanticipated information, the day (0) abnormal returns are analyzed. In case if the abnormal returns on the day (0) are significantly different from zero – it means that the quarterly financial announcements do have value relevant information. 

Then the speed of market reaction could be inquired. In order to analyze how long it takes for the market to react to new information and to establish new equilibrium price, the single days of the event window are also analyzed. In case then there is significant abnormal returns on more than on the day of announcement – the market is inefficient from the aspect of new information aggregation to the prices. Also the single days of the event window are used. The mean abnormal returns are calculated for all the data from a single Stock Exchange using formula 5. The same is done using the mean of aggregated abnormal returns of companies in the single stock markets.  

The multi-period days aggregation in the different intervals of the event window let to evaluate if the different Baltic SE’s participant efficiently value the real price of stock. In cases then significantly different from zero abnormal positive of negative returns are identified for the longer than one day periods it could be concluded, that the market has overvalued or undervalued the companies. 

The aggregation through time could be made in few ways – “vertically” – the single event day aggregation through different announcements (this is the simple average of day t abnormal returns). 
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Where n – is the number of the quarterly financial announcements for day of event window t,
And the second type is “horizontal”(through the days of event window or some intervals of the event window). The aggregation through time for one security is done using the CAR model, which is constructed by simple sum of daily average abnormal returns for the whole or just interval of event window. For time series aggregation one company’s one event abnormal returns starting with the first day of event – t1 to the last day of the event t2 (t1..t2 +1 day of event is the light of the horizon L) are calculated. 
 The CAR mathematically could be defined in the following way:
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The cross-sectional aggregation is conducted in the following manner: 
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Where N is the number of companies in the sample for the interval of event window t = -t, .. +t or for the single day in event window. In case the aggregation across companies is made for the individual days of the company, the term CARi,t, in the equation (7) is changed to 
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, from equation (5). 
4.2.6. Significance Tests

After the effects of quarterly financial information announcement’s effects were identified – it should be tested if generated reaction is statistically significant. 
If the abnormal returns were identified few hypotheses should be verified:

· H0: The abnormal returns are equal to zero;

As it was noted, the event study helps to determine if the “cross-sectional distribution of returns at the time of an event is abnormal (i.e., systematically different form predicted)” (Kothari et al., 2004, p. 10). The systematically identified non-zero returns are contradicting the EMH. The identification of statistically significant non-zero returns could be calculated in few ways. 
Few approaches could be used to evaluate the statistical significance of the abnormal returns: the parametric, non-parametric  tests or event studies simulation could be used. 

The most often test used for evaluation of abnormal returns statistical significance is cumulative abnormal return (CAR) test. At this point it could be noted that few stages of hypothesis testing could be defined. Firstly it is verified if the single company stock exchange abnormal returns are equal to zero. And secondly it is verified if the cumulated abnormal returns for the sample of stocks are equal to zero.

Following the Kothari et al (2004) guidelines, the statistical significance for CAR is defined by comparison of computed and assumed variables value by the null hypothesis. The null hypothesis is rejected if testing parameters are higher than critical value – 10, 5 or 1 % (0,1, 0,05, 0,01). Different test for identification of statistical significance could be used. Ryan et al. (2002), Laidroo (2008) conducting as statistically significant returns defined those returns that are different from average annual abnormal return level by two standard deviations. 

· H0: Single stock market abnormal return is equal to zero;

· H0: Sample average abnormal return is equal zero.

In case of testing the significance of the all analyzed announcements the positive and negative abnormal returns “cancel out” each others effect.  To receive largest power of the tests and to they should be applied for the sample of similar parameters.  To analyze the content relevance for the market participants and the magnitude generated by other than expected news, the sample of announcements is categorized as “good” and “bad” news. Few ways to categorize could be identified – first, the announcement results could be compared with the interim announcements, second it could be compared with the last period or last year results. But in this case neither method is suitable in case of quarterly financial reports announcements analysis as they contain vide range of financial indicators
. Thirdly, it could be compared with some predetermined significance level
. This model was rejected for further research as the quarterly financial announcements usually do not generate very high ARs as they usually convey already known or expected information. The comparison with predetermined significance level might reduce the sample of announcement significantly. The last way of categorizing is based on the expectation of the market participants, the “simple expectations model” Odabasi (1998) is applied. In case then announced financial performance is higher than expected – the market reaction is expected to be positive – AR larger than zero on the quarterly report announcement day (day 0)
 is assigned to the “good news” sub-sample. In case of announced financial reports shows lower company’s performance than expected – it generated negative market reaction – AR is less than zero on the event window day 0 – the announcement is treated as “ bad”. Investors in the stock market form their expectations on the upcoming information announcement and the abnormal return shows the unanticipated content of released quarterly financial reports. Meaning that the size of the AR depends on the state of pre-disclosure information (Atiase (1985), Odabasi (1998), Louhichi (2008)). The higher the deviation from expected level of variable, the more unanticipated information announcement event generates. Following this logics each quarterly financial information announcement is assigned to one of information categories: “good” or “bad”. 

Other note to be taken for consideration is the issue of trading costs. In this work the daily normal performance and given daily returns are not adjusted to the trading costs. Thus the zero trading costs were assumed for the abnormal returns calculation too. Even if the calculation were performed with no transactions costs, the tests statistics should be evaluated using economic logics. In case of significant AR or CAR it should be thought on including some minimum trading costs (including the capital gains taxes) before the last decision on the significance of estimated results. In the further analysis the average of 0,5% trading cost is considered
, the same as used by Stasiulis (2009).  The introduction of economic logic helps to increase the validity or results.

As it was noticed in the analysis of related literature different benchmarks for the significant abnormal returns are selected: Louhichi (2008) use 2 % deviation from expected number Laidroo (2008) as significance benchmark used 2 % standard deviations,  Stasiulis (2009) uses 1% benchmark. In later study the abnormal returns of 1 %  (the trading costs should be 0,5% covered and some part of excess return should be left)trading costs, are treated as economically significant. 

As Kothari et al (2004) indicates notes the standard testing procedure for CAR is the standardization of the received AR or CAR by dividing it by its standard deviation ((Kothari et al. (2004), p. 13): 
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σ2(ARi,t) is event window’s abnormal returns’ variance. The second equation shows that the longer the L (event window), the higher the CAR’s variance. The power of this test was questioned in few studies (ex. Szyzka, 2001, p.8.) by the argument that the real variance is not known, thus the estimation of sample variance could be biased and it is also most suitable for large samples. Also in case of non-normal data distribution, the test statistics is biased due to strong assumption of data normality. As a solution the event study simulations
 are sometimes used, but due to very small sample this model is not suitable due to the small sample bias. This model assumes normal distribution of data and time-series independence of one-period abnormal returns. 

Other parametric tests usually employed in the event studies are Bartholdy et al. (2006), p. 9.  “Cross sectional dependence, Cross sectional independence, (..). Adjusted standardized returns”, Pattell’s standardized abnormal returns test, Patell’s Z-test, test and other.  Generally they are based on the simple t-test, and z-tests that are based on the normality assumption. And in case this assumption is violated the power, reliability and validity of the tests’ results are biased. 
As it will be seen the returns distribution non-normality in the Baltic stock exchange was identified. Also as was noted by the studies in the small and developing markets Bartholdy et al. (2006, p. 14)  in small and developing markets the “the non-parametric test statistics generally perform better than the parametric statistics in terms of both size and power” . Also Bartholdy et al. (2006, p. 13) indicates that “both skewness and kurtosis are a problem for parametric test statistics, so the researcher should generally rely upon the nonparametric test statistics to identify the significance of events on these stocks”. And it was revealed that the significantly high excess kurtosis is present in all three SEs. Thus to receive the higher validity of the results this and other parametric tests are not used thus not explained in more details. 
4.2.7. Non-Parametric Tests

As it noted in Bartholdy et al. (2006) study of event studies power in small stock markets, it was concluded that nonparametric tests provide better statistics than parametric tests. The reason for this is that the non-parametric tests do not imply any assumptions on the distribution of data, thus the non-normally distributed returns could be evaluated with appropriate level of reliability and power. Also it should be noted that after analysis of small stock market scholars concluded that in case of non normal distribution of data, problems of thin trading or not strict knowledge of event day or period - no particular statistical test was indicated as dominating. Thus few most popular tests will be provided. 
Event if the different hypothesis (See section 3) are tested, statistically formulated null  hypothesis is the same in all the cases. 

H0: The abnormal returns are equal to zero. 
To verify this in a normal returns distribution case the simple t-test could be used. But in the non parametric tests were no direct substitution for this test. As the literature indicates, the closest substitute for the t-tests is the One Sample Wilcoxon Signed Rank test and closes substitute for the two sample t-test is the Two Sample Wilcoxon Signed Rank test.  Thus this test is employed and Wilcoxon Signed Rank test’s p-value will be used as the major tests to verify the statistical significance of the Abnormal returns. 
The only difference with one sample t-test and One sample Wilcoxon Signed Rank tests is what it tests the samples’ medians’ difference not the means’ difference significance. It could be noted that testing the distribution median has a benefit of more reliable results, as usage of the median let to avoid the biases introduced by the outliers. In case of the One Sample Wilcoxon Signed Rank test the null hypothesis to be testes is:
H0 : m = m0, 
where m0 is predetermined value of the population median to be tested. In this Thesis, the median of interest is zero. 
The Two Sample Wilcoxon Signed Rank test tests the null hypothesis of the two related samples median difference being equal to zero,  - variables (Good news, Bad news, artificial variable Zero). The null hypothesis to be tested is as follows:
H0: md=0;
The algorithm of this test is as follows according to SPSS software guidelines. Firstly the ranked differences of the paired variables are calculated using the following formula:
Di = Xi- Yi (10);
Where Di  - is the difference, Xi and Yi are paired variables respectively. For the further analysis the absolute value of the difference is taken |Di|. For the further analysis the differences needs to be assigned to the different groups of the differences depending on the sign of Di  (S+ - positive difference, S- - negative difference). The cases of Di equal to zero (ties) are eliminated from the further analysis. The left |Di| are lined in ascendant order and ranked. If the tie is find the average of the ranks is calculated. Then the total sum and averages of positive and negative ranks are calculated. Then the sums of positive and negative ranks are compared and following the notion of null hypothesis they should be equal, meaning what the compared samples are identical.  
The two tailed asymptotic p-values is provided which is evaluated using the 5% (α = 0,05) and 10% (α = 0,1) significance levels.

It should be noted what in case the Zero variable is paired with one of the variables of interest (Good or Bad news announcements) the same results are generated as using One Sample Wilcoxon Signed Rank test. 
MacKinlay (1997, p. 32) indicated what the major non-parametric tests suitable for evaluation of AR is „the Sign test”. 
The Sign test analyses the variables population distribution using the binominal distribution of equal distribution of positive and negative abnormal returns. The One sample Sign test is usually used as a substitute of the one sample t-test in case of non-normal data distribution. The Two sample Sign test is compared to the two sample t-test. The Sign test is concerned with the population median and tests if “sample comes from an arbitrary continuous distribution with a specified median”. 

The null hypothesis for the Two sample Sign tests is:

H0: Dm = 0; 

Where, Dm is a median difference.

The procedure of the tests static calculated is similar to the Wilcoxon Signed Rank test. Firstly the difference between two variables is calculated. Then the number of positive and negative differences is indicated. As in previous test the zero differences are eliminated from the further analysis. The significance level of the asymptotic p-value is evaluated using significance level of 5% (α  = 0,05) and 10% (α  = 0,1)

The Wilcoxon Signed Rank test generates more powerful results than the Sign test as it takes into not only the signs of the differences but also the sizes of the differences. One more issue with the Sign test as notices MacKinlay (1997, p. 32)  “is what it might be not well specified if the abnormal returns are skewed as can be the case with daily data” and as it is proved to be the case in the analyzed sample. 
The testing is applied for sub-samples of “good” and “bad” news announcements separately. 

5. Empirical research report

In this part the procedure of the sampling, data employed and tests statistics will be provided. Then the major conclusions regarding the information content of quarterly financial reports announcement will be provided. Secondly the speed of the SEs reaction to the quarterly reports announcements will be provided. Thirdly the analysis different intervals of the event window will be analyzed. The results are provided by comparison of good and bad news announcements.
5.1. Sample
Sample is constructed of firms meeting the following selection criteria:

· The dates of 2004 -2009 quarterly financial reports public announcements’ are available; 

· Stock prices are available for the period of 2003 – 2009 (it is required to have one additional part of 2003 year information on prices in order to use them as the benchmark for the estimation window);

· High liquidity level (as thin trading might cause problems, only highly traded stocks are included in the sample – larger than 70% of active days for the whole analyzed period).
The original sample of companies listed on the Baltic Stock Exchange is equal to the 90 companies(Lithuanian SE - 50, Latvian SE 34 - Estonian SE - 16). This number is combined of 36 companies in the main and 54 in secondary Baltic lists. 

Following above listed filtering criteria the sample was reduced to 15 companies in total – 5 in each stock market. The companies included in the sample provided in a Table 1. For detailed information on initial sample and stocks elimination reasons see Appendix 1. 

It should me noted, that from the liquidity criteria Riga Stock Exchange had the best results. 
Table  1 The stocks included in the sample

	Lithuanian SE
	Latvian SE
	Estonian SE

	Company name
	Ticker
	Company name
	Ticker
	Company name
	Ticker

	Pieno žvaigždės
	PZV1L
	Grindex
	GRD1R
	Baltika group
	BLT1T

	Rokiškio sūris
	RSU1L
	Latvian shipping company
	LSC1R
	Harju elektr
	HAE1T

	Teo
	TEO1L
	Olain farm
	OLF1R
	Norma
	NRM1T

	Snaigė
	SNG1L
	Ventspils nafta
	VNF1R
	Kaubamaja
	TKM1T

	VST
	VST1L
	Latjias balsams
	BAL1R
	Jarvevana
	JRV1T


Source: Author’s calculation
Note: data from official Nasdaq OMX Baltic SE website
5.2. Data and Tests Statistics
The secondary quantitative data was used for conducting the research. Data required for the research (daily share prices), and dates of official announcements was taken from Baltic Stock exchange NASDAQ OMX Baltic website. In case if the date of announcement is not provided in official stock exchange webpage, as supplementary source for announcements’ dates the Traders.lt database was used. As the major milestone in the event study is the day of the announcement, this day needed to be determined as precisely as possible. The day of the announcement was matched using 3 sources. The announcement day form the NASDAQ OMX Baltic website was gathered firstly, then it was matched with the days provided by the Traders.lt database (this database was also used for the identification of announcement suitability for the further inclusion in the analyzed sample, as in this database the dates of official announcement are provided from few major public information sources
). The day of company’s representatives official signing the quarterly reports was also registered, in few cases there were the Stock Exchange’s seal with the date of accepting the quarterly financial reports. 
In the sample of Lithuanian Vilnius Stock Exchange one common feature was identified - all providing financial statement for the period of 2003-2009 did not provided financial fourth quarter report for the 2005 – 2006 years. In this case the announcement date for the Yearly report was used. In case then few versions of the annual report was provided – the most early announced one was used. 

It was taken into consideration that the quarterly financial reports are usually announced in the afternoon, thus in case the quarterly financial report was announced after 16:00 the next trading day is treated as the day of event as major stock market participants reaction could be seen only on the next day. 

All the samples of Stock Exchanges include 1886 trading days. Starting with 2003 January 3rd to 2010 March 27, (two starting dates 2003 January 1st and 2nd were used for the returns calculations thus the statistical software do not encounter them into the sample. As the last quarterly report Q4 of 2009 by majority of companies announced on the March the sample was expanded to 2010 March 27). From the 1886 trading days in the sample valid observations are as follows: for the Estonian Stock Exchange the sample consists of 1838 valid observations and 48 daily observations were indicated as missing, Latvian SE - valid 1836, missing 50 daily observations and in Lithuanian SE 1832; valid observations and 54 were found to be missing. There was a special case in the Lithuanian stock market VST1L_R had only 1779 valid observations as there were no activities for the period of 2004. 04. 28 – 2004.06.07 and 2005.04.19 – 2005.05.18. As there were no announcements on those days – this stock is included in the sample. 

Initially the sample of 360 announcements was indicated. As it was assumed that the abnormal returns of the quarterly financial reports represents the total magnitude generated by the quarterly financial report announcement, thus other announcements of quarterly financial reports overlapping with the 50 days estimation window and other significant release of information overlapping with the analyzed event window were eliminated from the sample. In the process of selection of announcements suitable for the further research it was taken into account what significance tests’ „power is inversely related to sample security variance“ Kothari et al (2004, p.18). Meaning what larger magnitude of changes in stock  returns, makes it more difficult to identify the reaction of the stock market to the particular announcement of interest.  Thus in case then were other announcement in the event window such announcement was eliminated from the sample.  
After filtering the sample of announcements was reduced to 319 in order to increase the validity of the results. The reasons and the announcements not included in the following research are provided in Appendix 2.
For the calculation of stocks’ returns the stocks splits adjusted stocks prices were used (as provided in the database). For the zero trading days in section 4.1.4. provided model of dealing with thin trading problem – lumped returns were used. 
The dates of quarterly financial statements reports for the period of 2004-2009 were registered manually.

The quantitative data analysis was used: estimation of expected return, calculation of abnormal returns was conducted using “Microsoft Office Excel” and analysis of announcement content significance for abnormal returns was analyzed using statistical, econometrical analysis software suitable for particular tasks - “Gretl” and “SPSS”.
As the data employed in the analysis is cross-sectional. One of the initial tasks in following the study is testing of variables normality. Each companies’ daily returns (calculated using formula (1)) were tested using three different statistics (Shapiro-Wilk, Skewnes and Kurtosis coefficients) if the sample of daily returns follows normal distribution). 
First, for this purpose the Shapiro-Wilk test was used, which tests the null hypothesis:
H0: The daily returns are normally distributed (~  N(0,1)). 
To verify the hypothesis standard level of significance α= 0,05 was used. As it could be seen from the Appendix 3 in all cases for all variables the p values are significantly lower than α. Thus it the null hypothesis could be rejected for all variables. Event for the lowest confidence level of α= 0,01 the H0  is rejected. 
The normality of the sample distribution also could be tested using skewness and kurtosis statistics (see Appendix 3). Null hypothesis to be tested are:
H0: Skeweness is equal to zero;

H0: Kurtosis is equal to zero.

In order to identify if skeweness coefficient is equal to zero, again the confidence level α equal to 0,05 (95% confidence level) with Z (critical points) -1,96 and 1,96. Thus Hypothesis non rejection region is between mentioned critical points. And according to this test the Estonian stock market returns tends to have the symmetric distribution – the H0 can not be rejected. In Lithuanian Stock market for 4 stocks the test shows normality and in for 3 Latvian stock exchange companies the hypothesis was also not rejected. The distribution tails could not be indicate unilaterally as stocks shows both – left and right skews. 
For the kurtosis test indicated that that all stocks in the sample have statistically significant variances generated by rare extraordinary deviations. For all stocks the H0 of kurtosis being zero is rejected. The kurtosis parameter is positive for all analyzed variables,  meaning that the  tests statistics’ null hypothesis might be falsely rejected due to fat tails. 
The Skeweness and Kurtosis tests showed that the largest non-normality of the data indicated in the Latvian stock Exchange. And the Estonian stock market could be treated as having the best data distribution normality results for a given sample of stocks. 
So following the results of the tests it could be concluded that the daily returns distributions in the Baltic SE do not follow the normal distribution. Such results are not unexpected, as previous researchers have derived the same conclusion. What is important to note at this stage – in case of non-normal variables distribution the non-parametric tests perform better than parametric. 
Further more the abnormal returns were calculated using formula (4). The abnormal returns were calculated using 50 trading days event estimation period. The 90 days estimation window was also used, but for the further analysis the 50 days estimation window data was employed.  After the abnormal returns were indicated for each announcement then each individual stock’s quarterly financial the announcement were categorized as “bad” or “good” news according to the sign on of abnormal returns on the day of event. 
The descriptive statistics of the Baltic Stock Exchanges is as follows. From the total sample of 319 analyzed observations 191 were grouped as “Good” news and 128 as “Bad news”. In the Latvian stock Exchange 110 events were analyzed, from which  71 were positive – “Good news” and 39 “Bad news”. In Lithuanian Stock Exchange from market from the 111 observations 47 announcements were named as “Bad” news and 64 as “Good” news. From the 98 events observations 42 were named as “Bad” news and 56 as “Good” news.  

First One Stock Exchange “Good” and “Bad” news were pulled together and the statistical significance evaluation of the 
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 on the particular days of the event window were performed, see appendix 4. Then the analysis of the content of quarterly reports announcements was analyzed using single days of event window (See section 5.3.1) for separate categories of news. Two ways of horizontal aggregation was used. First the 
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 for specific market was calculated using formula (5). In other case single company’s announcements were aggregated through time using formula (5) and then aggregated across companies in the specific SE using 
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 formula (7). The tests of Wilcoxon Signed Ranks test and Sign test were conducted for a separate groups of the “Good” and “Bad” announcements.
After the content of quarterly announcements was indicated, the speed and magnitude of announcements was analyzed (see section 5.3.2, 5.3.3. and 5.3.4.). 
5.3. Results of Event Study
5.3.1. The Content of Quarterly Financial Reports’ Announcements
The first Hypothesis to be tested was H1: The quarterly financial reports’ announcements do not have unanticipated information. In order to verify this hypothesis it should be tests if the abnormal returns on the day of the announcement are equal to zero. This could also be re-joint to separate:

· H0: Specific (Lithuanian, Latvian or Estonian) stock exchanges’ abnormal return on the day of announcement is equal to zero;

· H0: Baltic Stock Exchange’s average abnormal return on the day of announcements is equal zero.

To test these hypothesis hew aggregations were made. Firstly the announcements were categorized as “good” and “bad”. Then for categories separately all one Stock Exchange’s ARs were aggregated for a single days of the event window. The average abnormal returns received are named (
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). The second aggregation was also made for a single trading days, but firstly the AR were aggregated for the individual stock market’s companies and then through all the market. It is named – 
[image: image16.wmf]CAR

 (See Table 2)). In this Table the statistics of  the Wilcoxon Signed Ranks tests for the 
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s and 
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s of the single days of the event window are provided.  The level of statistical significance provided is 5% (α = 0,05) and 10% (α =  0,1). The Highest confidence level of 1% is not provided due to the small sample size. More detailed statistical significance evaluation (including Sign tests results) of the Good news 
[image: image19.wmf]AR

’s for the separate days of the event window are provided as the Appendix 5. The 
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 for the Bad news are provided as the Appendix 6. The 
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s for the pulled sample of the Baltic SE are provided as Appendix 7. More detailed statistical significance evaluation (including Sign tests results) of the Good news 
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’s for the separate days of the event window are provided as Appendix 8 and Appendix 9. The unilateral testing for the Baltic SE is provided in Appendix 10.  
Only then the Wilcoxon Signed Rank test’s and The Sign test’s statistics indicate significant results, the 
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 or 
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 is treated as statistically significant. 
Table  2 Abnormal returns for the single days of the event window

	Day of event window

	Stock Exchange Market
	-5
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	“Good” news  

	Estonian
	AR (%)
	0,46
	-0,36
	0,448
	-0,08
	0,09
	3,02**
	0,99
	-0,93
	0,21
	0,39
	0,01

	
	CAR (%)
	0,54*
	-0,56**
	0,45
	-0,19
	0,11
	3,17**
	1,00
	-0,86
	0,15
	0,35
	0,09

	Latvian
	AR (%)
	0,06
	-0,16
	0,089
	0,65**
	-0,03
	3,19**
	0,67
	-0,18
	-0,35*
	-0,27
	0,05

	
	CAR (%)
	0,06
	-0,20
	0,01
	0,69**
	-0,09
	3,20**
	0,54
	-0,25
	-0,38*
	-0,25
	0,07

	Lithuanian
	AR (%)
	-0,12
	0,31
	0,098
	-0,46
	0,01
	2,13**
	0,75
	-0,03
	-0,14
	0,23
	-0,09

	
	CAR (%)
	-0,15
	0,31**
	0,12
	-0,49*
	0,04
	2,12**
	0,79*
	-0,06
	-0,18
	0,25
	-0,00

	Baltic
	AR (%)
	0,12
	-0,06
	0,20
	0,07
	0,01
	2,79**
	0,79**
	-0,33*
	-0,11
	0,09
	-0,01

	
	CAR (%)
	0,15
	-0,15
	0,19
	0,01
	0,02
	2,83**
	0,78**
	-0,39
	-0,14
	0,12
	0,05

	“Bad”  news 

	Estonian
	AR (%)
	-1,08**
	-0,05
	-0,16
	0,02
	0,69**
	-3,21**
	-0,63
	-0,194
	-0,80**
	-0,39
	-0,06

	
	CAR (%)
	-0,91
	-0,01
	-0,32
	-0,15
	0,54
	-2,87**
	-0,77
	-0,28
	-0,82*
	-0,24
	-0,12

	Latvian
	AR (%)
	-0,20
	-0,29
	-0,69**
	-0,58
	-0,57**
	-2,49**
	-1,25
	-0,677
	-1,09**
	-0,04
	-0,18

	
	CAR (%)
	-0,09
	-0,18
	-0,69**
	-0,68
	-0,71
	-2,22**
	-1,65
	-0,96
	-1,25**
	-0,01
	-0,31

	Lithuanian
	AR (%)
	-0,40*
	-0,42
	0,1
	0,10
	0,47
	-2,01**
	-0,98**
	-0,150
	-0,27
	-0,11
	-0,76**

	
	CAR (%)
	-0,36
	-0,50
	0,01
	0,09
	0,37
	-2,13**
	-0,75
	-0,15
	-0,278*
	-0,11
	-0,76**

	Baltic
	AR (%)
	-0,56**
	-0,23
	-0,23**
	-0,14
	0,23
	-2,55**
	-0,95**
	-0,325
	-0,70**
	-0,18
	-0,36*

	
	CAR (%)
	-0,45
	-0,23
	-0,33
	-0,24
	-0,07
	-2,41**
	-1,56*
	-0,47
	-0,78*
	-0,12
	-0,39*


Source: Author’s calculations

Note: ** - 5% significance level, * - 10% significance level, cells marked in grey – result of (
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) in the table noted as 0 AR and 
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(in a table noted as CAR) are statistically significant. 
As it was expected all the 
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 for the day zero (0) are statistically significantly different from zero at the highest possible significance level for all considered stock markets according the Wilcoxon Signed Ranks and Sign tests. This indicates that the quarterly financial reports do have the unanticipated information and are valued by investors. 
In the Estonian Stock Exchange for the “Good” news groups on the day 0 the abnormal returns: 
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 of 3,02% and 
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 of 3,17 % were indicated as statistically significant. The “Bad” news groups’ 
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 and 
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 for single event window’s day shows very similar results. The 
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 and 
[image: image33.wmf]CAR

 of the day 0 equal -3,21% and to 2,87% respectively was identified
 as significant at the level of 5% according to Wilcoxon test and to Sign test (10% was indicated for the 
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). Having statistically significantly 
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 and 
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 for the day (0) different from zero for the both groups of the “Good” and “Bad” news in the Estonian SE the null hypothesis: abnormal returns are equal to zero on the announcement day is rejected. Meaning that the quarterly financial reports’ announcements have value relevant information for the Estonian Stock Exchange Market’s participants.
In Latvian Stock Exchange “Good” news group the day 0 
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 and 
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 are statistically significant at 3,2 %. The magnitude of the abnormal performance is very close to the Estonian SE. In case of the “Bad” news in the Latvian Stock Exchange the abnormal returns on the announcement day (0)  are the 
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 is -2,49 % and 
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 is - 2,22%. The magnitude compared to the good news is lower, but still significant at the highest level of significance. Thus the hypothesis of abnormal returns being equal to zero on the announcement day is not accepted in the Latvian SE for both Good and Bad news categories. This statistical hypothesis rejection leads to the other rejection of hypothesis that the quarterly financial reports do not have the unanticipated information in the Latvian SE.
The Lithuanian SE shows that the quarterly financial reports has the lowest level of informativeness, as the abnormal returns for the Good and Bad news are lowest compared to other two Baltic SEs. For the good news category on the day(0) – 
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 and 
[image: image42.wmf]CAR

 were almost the same 2,13% and 2,12%. The unfavorable news category in the Lithuanian SE generated the 
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, 
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 on the day (0) equal to 2,01% and 2,13 % respectively. Having statistically significantly 
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 for the day (0) different from zero for the both groups of the “Good” and “Bad” news in the Lithuanian SE the null hypothesis are also not accepted: abnormal returns are equal to zero on the announcement day. 
To conclude, the most unanticipated information provided in the quarterly financial reports announcements in the favorable “Good” news category is in the Latvian Stock Exchange, Indicated abnormal returns - 3,2%. But very close abnormal returns were also generated by Estonian SE - 3,17%.  The highest “Bad” news generated 
[image: image46.wmf]CAR

 on the day (0) was in the Estonian Stock Exchange Market – the 
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 of 3,21% and 
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 is 2,87%. The abnormal returns were identified as significantly different from zero for all stock market separately. In order to check the robustness of the conclusion the same tests was conducted for aggregated all the announcement of the Baltic SE. 

For the  “good” news 
[image: image49.wmf]AR

 for the day (0) is equal to 2,79% and 
[image: image50.wmf]CAR

 2,83%. According to the tests statistics for the “bad” news in aggregated Baltic SE, the day (0) 
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 is - 2,55% and 
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 -2,41%. As for the both news categories the results were also identified as statistically significant it is strongly supported to reject the H1: The quarterly financial reports’ announcements do not have unanticipated information. Thus the general conclusion for the Baltic Stock Exchange as unilateral SE and for separate SEs in it is that the quarterly financial announcement are valuable and have unexpected information.  
The other noticed finding is that the abnormal performance for the good and bad news is lowest in the Lithuanian SE. Such results might be caused either due to the higher level of pre-announcement information, confirmed expectations or ability to evaluate the companies performance more efficiently. From other perspective higher abnormal returns in Latvian and Estonian  SEs couls be caused by either the interim financial reports were provided less frequently than in Lithuanian SE, other clarification is that the prior to the quarterly financial report announcement provided forecasts were not correct or investors put less attention on non proved information. 

After the hypothesis of quarterly financial reports having the no unanticipated information was rejected, the logical next step is to evaluate how long it takes for the market’s participants to accumulate the new information, to process it and to determine the new price of equilibrium.
5.3.2. The Speed of Reaction to Quarterly Financial Reports’ Announcement

The second null hypothesis is derived directly form the strong form of EMH. The null hypothesis to be testes is as follows:

H2: Prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases. 

This hypothesis could be disjoint to the following three hypotheses for the each analyzed market:

H0: In the Estonian Stock Exchange market the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases. 

H0: In the Latvian Stock Exchange market the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases. 

H0: In the Lithuanian Stock Exchange market the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases. 
The rejection of this hypothesis would indicate that the stock market is not of the semi-strong form of market efficiency. 

In order to identify how quickly the SEs find the new stock price equilibrium abnormal performance on the single days of the event window were analyzed. For the analysis of the speed the same Table 2 should be addressed. Also the graphical representation of the Good and Bad news for the single SEs will be provided. 
The study is started from the Estonian stock Exchange. From the Table 2 and Figure 2 it is identified, that for the Good news category the only statistically significant day, approved by all the statistical tests for a different average abnormal returns calculations is day 0. The test also indicated statistically significant 
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 for the (-5) and (-4) days of the estimation window of the 0,54% and 0,55% respectively. Even if the statistical significance was indicated the economical significance could be questioned, this argument is proved by the fact the for the same days 
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s were not indicated as statistically significant. 
In the unfavorable, “Bad” news category the day 0 and day 3 was indicated as statistically different from zero. The day (3) was indicated as significant at 10% significant for the 
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 and 5% significance level for 
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. But for the day (3) the economical significance could be doubted. From the graphical representation it could be seen that the sustainable movement to the new stock price equilibrium. 
Other thing that should be noted for the good the days (1) and (2). On the day (1)  
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 and 
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  show abnormal returns performance very close to 1%, that could be treated remarkable event with the 0,5% trading costs event if the statistical significance was not identified. On the day (2) the asymmetrical decrease in the 
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 and 
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 is evidential signaling the idea that only on the day (3) the prices of the stocks reaches their equilibrium.  From the bad news perspective the visual representation indicate the return to the equilibrium on the day (4). Close to the economically significant level of abnormal returns consistently changing the sign of the abnormal returns might indicate that the market is adjusting to the new information through the speculative process. In the Good news category the negative abnormal returns on the day (2) might indicate that investors are selling thesis stocks to acquire the excess returns and on the day 3, the abnormal performance is very close to zero indicating the equilibrium price. 
It should be noted that in one stock in the Estonian SE sample shows the common pattern of experiencing the major stock market reaction on the day (1) of the event window. It could be seen from the graphical representation in the Appendix 12. The stock noted is NRM1T in the Tallinn SE index (OMX Tallinn GI) composition takes the 5%
, this could indicate that this stock should be valued by investors, but it is not the most important one. Thus such outlier could be explained by the fact that the less active investors started reacting on the day after the announcement, as they receive information not from the primary source of information but form other media channels. 
	Figure 2 The Estonian SE’s reaction to “Good” and “Bad” news 
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Source: Author’s calculations

To conclude the evaluation abnormal returns on the single days of the announcement it could be indicated, that the Estonian SE efficiently incorporates the information received from the quarterly financial reports. The abnormal returns appears on the day of announcements and vanishes on the same day. Thus the  null hypothesis: “In the Estonian Stock Exchange market the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases” is not rejected. Meaning that the hypothesis of the Estonian SE being the semi-strong efficient can not be rejected. 
Very similar pattern and the speed of reaction to the quarterly announcement is found in the Lithuanian SE (See Figure 3). In the Lithuanian stock market the same as in the Estonians SE, only one day with 
[image: image62.wmf]AR

 or 
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 statistically and economically significant from zero was identified – it is day (0). 
Figure 3 The Lithuanian SE’s reaction to “Good” and “Bad” news
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Source: Author’s calculations

In case of the Good news category day (0) with the abnormal performance of 2,12%. The (-2) day the 
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 of 0,48%  was indicated as significant at 10% significance level and (-4) 
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 of 0,31 % at 5% significance level. But as the 
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s testing did not indicated those days as significant and also using the economic significance logics they are not worth considering.  The day (1) 
[image: image68.wmf]CAR

 of 0,79 was indicated as statistically significant. From the economical significance aspect such excess returns would cover the trading cost, but the left returns does not appear to be economically sound. The fact that the information is assimilated to the stock prices and new equilibrium is find within one day is supported by insignificant 
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 on the day (1). 

For the Bad news category the situation is inversely symmetric. The economically and statistically significant abnormal returns of are indicated only on day zero. The day (3) with the 
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 of 0,2% and day (5) with the 
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 and 
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 of 0,76% were also indicated as significant at 10% and 5% significance level respectively. The AR of 0,98% was indicated as statistically significant at 5% significance level. The economical significance is feasible in this case, but the testing of the 
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 did not identify it as statistically significant, thus this day should  was not taken into consideration while deciding on the level of efficiency.  

From the perspective of single stocks included in the Lithuanian SE the SNG1L indicates the lagging SE participants reaction in the Bad news category and the PZV1L on the Good news category, as the major effect is noted on the day 1 (See Appendix 14) . This could also be caused by the fact that Snaige is not followed very closely at the present. 

To sum up the Lithuanian Stock Exchange reaction, it is seen that the stock exchange starts reacting only on the day of announcement, and on the day (2) the equilibrium price is reached. Both statistically significant stock market reaction lasts only for the day of announcement (day 0). Thus using the tests statistics results the hypothesis of Lithuanian stock market being of the semi-string form of market efficiency is not rejected too. 
Controversial situation is found in the Latvian SE. As it could be seen from the graphical good and bad news representation in the Figure 4, the stock market reaction to the quarterly financial announcement starts on the (-3) day and continues to  day (+3). 
Figure 4 The Latvian SE’s reaction to the “Good” and “Bad” news
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Source: Author’s calculations

In case of the Good news the graphical representations is with compliance to the 5.2.1. section indicates the start of the stock markets participants’ reaction starting on the day -2 and having the largest reaction on the day 0; Other statistical inefficiencies were identified on the days (-2) – 
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 of 0,69%  and AR of 0,65% - statistically showed as significant on the 5% level. This could indicate that investors in the Latvian stock exchange are active prior to the announcement day and investors are expecting the positive news, thus purchasing the stocks in the market. In order to earn abnormal return of the increase in stock value after selling the stock after the announcement. This assumption is also supported by the fact that on the day 1, the abnormal performance is very close to zero (the stocks are sold back to the market on the same day of the announcement), after significant and highest in the market 
[image: image76.wmf]AR

 and 
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 in the Baltic market. The day (3) is indicates as significant as well but 0,38% or 0,35% abnormal performance economical significance for investors is questionable.

As it was noted, the largest abnormal performance in the Bad news category is generated by Latvian SE. The highest abnormal return was also surrounded by active market reaction around the day of announcement.  In case of the “Bad” news in the Latvian Stock Exchange there statistically significant days of the event window were indicated – the (-3) (0) and (3). From the graphical representation it is seen that quarterly financial announcement generates stock market reaction for the period of [-3;+3]. The abnormal returns
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 for the day (-3) is -0,69% and  
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 for day (3)  is -1,09% 1,25% respectively. The tests indicate that the Latvian stock exchange participant react to the quarterly announcement for a longer period of time than just the day of announcement. This is not surprising as the Latvian stock market is larger than other to analyzed markets. The changes in the stock returns on the (-3) day might indicate that the investors in the market are expecting the bad news and are taking the hedging positions, or selling the stocks, but this day is not treated as economically significant as AR do not exceed the 1% benchmark. The last day of the reaction interval, day (3) of the significant activities indicate that the investors are closing their positions. It is also considered that the day (3) reaction might be caused by the lagging stock market participants’ reaction. But such a long time span after the announcement suggests to reject such idea. 
Also from the figure 2, bad news case it appears that after the day of announcement there is a drift of negative returns till the day (3). The fact of negative abnormal returns drift is in compliance with other scholars as it is assumed that for the investors needs to take longer time period to evaluate and correct theirs future expectations after unfavorable news. But the case of lower magnitude of the negative abnormal performance on the day 0 compared to the Good news abnormal returns and the prolonged reaction to unfavorable news might be explained in further way. In the Latvian SE in case of the Bad news category two stock BAL1R and GRD1R shows the major effect on the day (1), See Appendix 14. The lower negative abnormal returns might be caused by the summing of the 
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 on the day zero of the stocks showing the reaction and no reaction stocks. At the same time on the day 1, the same bias might  be present as some stocks are already moving to the new equilibrium thus have the positive abnormal returns, and other are experiencing the negative reaction in the stock. 

The evaluation of the Latvian SE’s reaction speed to the quarterly announcements it was identified that Latvian Stock market reacts to the quarterly financial announcement in the period of [-3;+3]. After introduction of economical significance issue only day 0 for the good news and day 0 and day 3 for the bad news indicated. In this case to arrive to mutual conclusion of H2 verification is problematic. In the favorable news category the hypothesis of “In the Latvian Stock Exchange the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases” can not be rejected. But in case of bad news, the day free after announcement indicates significant investors activity not in that the price of the stocks is not in equilibrium yet. Thus the hypothesis should be rejected, meaning that Latvian SE reacts to Bad news inefficiently. 

The H2 hypothesis of Latvian SE being the semi-strong form efficient was rejected due to inefficiency in reaction to the Bad news. 
For the verification of the joint hypothesis of the unilateral Baltic Stock Exchange market ability to correct the stock prices immediately the announcement the aggregated results for the separate markets were drawn from Table 2. According to the tests statistics in the Table 2 for the category of  “Good” news the reaction to the quarterly financial announcements starts on the day of the announcement and the information is absorbed by the prices at the same day zero. Even  if the day (1) is indicated as statistically significant – 0,78% abnormal returns are not significant economically. In the “bad” news in aggregated Baltic SE, the day (0) 
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 is - 2,55% and 
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 -2,41%. On the day (1) the 
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 is -0,95 % and 
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-1,56 % strongly supporting non-zero abnormal returns at the highest level of significance. Thus in this category the Baltic stock exchange appears to be inefficient ant for this category the hypothesis of the semi strong form of market efficiency can not be accepted. 
It could de concluded that for the Baltic Stock Exchange to incorporate the good and/or bad news of quarterly financial reports announcements it takes more than one day as on day (1) the abnormal performance (
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 and 
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 for the Baltic SE) is statisticlally significant and approaching economical significance. Thus the H2: “Prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases” is rejected. Meaning that the level of Baltic Stock Exchange’s Efficiency is lower than the strong form of market efficiency. The general conclusion for the Baltic Stock Exchange as unilateral stock market is that the Hypothesis of semi-strong form of market efficiency is not rejected. 
5.3.3. The Magnitude of Abnormal Returns for Different Categories of News 
The additional hypothesis to be tested is intended to verify if the unfavorable news generates larger stock market reaction than favorable news. As it as seen from the tabe 2, and figures 2, 3,4 the avnormal returns are not larger than positive – they appear to be symmetrical. The Wilcoxon Signer Ranks test also showed that the “Good” and “Bad” news categories are not statistically significant as p-value for 
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 is 0,57 and 
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is 0,38 stringly suggesting to rejected tested statistical hypothesis: sample medians are the same
. And the hypothesis (H3) of negative abnormal returns generating larger AR was rejected. The received result that unfavorable news generate event lower abnormal returns than generated by positive news was unexpected. As from the analyzed related empirical evidence on the announcements induced information it could be expected that companies are willing to delay the bad news as far as possible and to release the good news as soon as possible. From the other perspective it should be taken into consideration the fact the peak of the economic cycle and the stock prices bubble in the analyzed period. 
The other finding that might be caused by the economic cycle peak in the analyzed period is the fact the sign of abnormal returns at the day (-1) on the Lithuanian and Estonian SE’s is positive for both categories of news. This implies that the investors were over optimistic in the analyzed period and before either news expected to receive the “good”  news and was purchasing the stocks prior the announcement. In case the expectations were not met the stocks were sold thus forcing the market to react to the news quickly. The sign of day (–1) in Latvian stock market was negative for both categories of the news but very close to zero.

As the major reaction to the quarterly financial report announcement appear on the day of the announcement (day 0) it could be concluded that the investors in the Baltic stock exchange are actively following the information concerning the major stocks in the Stock market. Such reaction concentration on the day of the announcement could be based on the fact the usually the dates of the financial quarterly announcement are provided. 
5.3.3.1 The Magnitude of Abnormal Returns’ for Different Intervals of Event Window 
In order to analyze the stock market movements after the quarterly financial announcements for different “Good” and “Bad” news categories, the larger scope of analysis was selected. Also the wider window of analysis is helpful for the identification if the quarterly financial announcements generates value relevant information which could be exploited the intervals around the analyzed event window. Also the analysis of the intervals of the event window help to evaluate if the investors evaluate the stocks value realistically. 

The accumulated abnormal returns for the multi-period days surrounding the announcement were analyzed. 
In the general case for the whole sample of announcements not categorized as good and bad the tests showed low level of significance (See Appendix 11). Only 
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 [0;1] of 0,5% in the Latvian Stock Market showed statistical significance at the lowest 10% significance level. And the CAR [-1;+1] of 0,33% in the Estonian stock market. Such results could be explained by the simple fact that while calculating the 
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 for the periods the positive and negative values cancels each other by lowering the average. To evaluate the results with higher validity level separate groups of good and bad news were analyzed. 
The results of „Good“ news announcements are as expected (see table 3) – the shorter the interval analyzed and closer to the day of announcement – larger the abnormal returns in the market. The majority of the 
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 for the whole period were identified as statistically significant, the economical significance could be assigned only to the periods of 
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 [-1,+1],  
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 [-1,+2], 
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 [0;1] , 
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 [0,2]. 
The largest generated reaction, the largest abnormal returns are for the 
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 of [0;1] - Latvian – 1,93% Lithuanian 1,44 %  and Estonian 2%. Compared with the day zero reactions (see table 2) the two day abnormal return is lower by almost 1% (Latvian 3,19%, Lithuanian 2,13 % and Estonian 3,02% ), meaning that the prices of the stocks do not adjust very quickly. Thus this inefficiency might be exploited by arbitrageurs. The evidence of economically and statistically positive abnormal returns close to the announcement day are present. Investors might exploit such opportunity as the dates of obligatory quarterly financial reports’ announcements are usually known in advance. The largest positive excess returns might be exploited in case if investors would by the stock in the morning of the day of announcement with and sell it at the end of the trading day. 
This would be possible in case the investors would know if the upcoming quarterly financial is favorable or not. In case if there is a pattern in the appearance of some category of quarterly announcement (good or bad news category is announced more often) SE participants might form their expectations according to this. The market inefficiency of upcoming quarterly announcement’s category predictability might increase the speculators probability to earn abnormal returns. Investors would exploit such inefficiency and sell the stocks before bad news and purchase them before the good news. In order to identify if the stock exchange market is efficient form the perspective of the upcoming quarterly announcement category predictability. One – sample Binominal test was used for the separate samples of different Stock Exchanges. The Null hypothesis to be tested is:

H0:  The probabilities of the Good and Bad news appearance is equal to 0,5 and 0,5.

The One-sample Binominal test showed that in general the distribution of Good and Bad news is equally probable (For more details see Appendix 4). In the Latvian SE and Estonian SE the day 0 good and bad news distribution is showed to be equally probable. The distribution of favorable and unfavorable news in could named unequal with the 10% (α = 0,1) significance level only in Lithuanian SE.
The other way to check the significance of quarterly financial announcement generated stock market reaction the 
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 of 5 days to the announcement - 
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 [-5 -1] and the days after the announcement (including the day of announcement) - 
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 [0 5] were analyzed. The tests showed, that there the days prior to the announcement do not generate statistically and economically significant results (the 
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 [-5,-1] for the Latvian market is 0,12%, Lithuanian market – 0,03% and Estonian market 0,13%. The 
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 for the [0,5] days are showed to be statistically significant at the highest 5% significance level – Latvian -  0,52% , Lithuanian - 0,49% and Estonian - 0,62%. For the 6 days period such number could be treated as economically significant as well. 
Table  3 Multi-days Abnormal Returns for the „Good“ news announcements

	Interval
	LATVIAN SE
	LITHUANIAN SE
	ESTONIAN SE

	
	___

CAR (%)
	Wilcoxon Signed Ranks Test
	Sign Test
	___

CAR (%)
	Wilcoxon Signed Ranks Test
	Sign Test
	___

CAR (%)
	Wilcoxon Signed Ranks Test
	Sign Test

	
	
	Z
	p-value
	Z
	p-value
	
	Z
	p-value
	Z
	p-value
	
	Z
	p-value
	Z
	p-value

	[-5;+5]
	0,34
	-3,048
	,002**
	-1,661
	,097*
	0,25
	-1,732
	,083*
	-1,375
	,169
	0,39
	-3,247
	,001**
	-2,806
	,005**

	[-3; +3]
	0,58
	-3,873
	,000**
	-2,374
	,018**
	0,34
	-2,227
	,026**
	-2,375
	,018**
	0,54
	-3,940
	,000**
	
-3,608
	,000**

	[-2;+2]
	0,86
	-4,469
	,000**
	-3,560
	,000**
	0,49
	-3,043
	,002**
	-3,125
	,002**
	0,62
	-3,997
	,000**
	-4,410
	,000**

	 [-1;+1]
	1,28
	-5,065
	,000**
	-4,747
	,000**
	0,96
	-4,247
	,000**
	-4,375
	,000**
	1,37
	-5,408
	,000**
	-5,479
	,000**

	[-1;2]
	0,91
	-4,120
	,000**
	-3,323
	,001**
	0,73
	-4,327
	,000**
	-4,375
	,000**
	0,79
	-4,739
	,000**
	-4,944
	,000**

	[0;1]
	1,93
	-5,902
	,000**
	-4,984
	,000**
	1,44
	-5,624
	,000**
	-5,375
	,000**
	2,00
	-5,628
	,000**
	-6,548
	,000**

	[0;2]
	1,23
	-4,893
	,000**
	-3,798
	,000**
	0,97
	-5,069
	,000**
	-4,875
	,000**
	1,03
	-4,682
	,000**
	-5,479
	,000**

	[1;2]
	0,25
	-,774
	,439
	,000
	1,000
	0,39
	-,629
	,530
	-1,375
	,169
	0,03
	-,856
	,392
	-,935
	,350

	[1;3]
	0,05
	-,493
	,622
	,000
	-,237
	0,22
	-,040
	,968
	-,625
	,532
	0,01
	-,775
	,438
	-1,203
	,229

	[-5; -1]
	0,12
	-1,077
	,281
	-,712
	,476
	0,036
	-,381
	,703
	-,125
	,901
	0,1
	-,114
	,909
	-,935
	,350

	[0;5]
	0,52
	-3,644
	,000**
	-3,560
	,000**
	0,49
	-2,862
	,004**
	-2,125
	,034**
	0,62
	-4,234
	,000**
	-3,875
	,000**

	[1;5]
	0,02
	-,046
	,963
	1,000
	,812
	0,16
	-,094
	,925
	-,125
	,901
	0,1
	-,832
	,405
	-1,203
	,229


Source: Author’s calculations

Note: ** - 5% significance level, * - 10% significance level, the grey cells note economically significant 
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. The cells marked in grey markes the economical and statistical significance
The testing of the muliti-days 
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s of the Bad news showed that in all the markets the largest inefficiencies in the market appears at the [0;1] and [0;2] intervals (See table 4). The 
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 of [0;1] is -1,87% in the Latvian SE, -1,91% in the Lithuanian SE and 1,92 in the Estonian SE. For the longer period of 3 days, the 
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s are lower but still have statistical and economical significance as the CARs are higher than 1%. 
The excess returns could be exploited in the Latvian SE as the statistically significant abnormal returns are present for variety of  intervals surrounding day of the announcements:  [-1;+1]; [-1;+2]; [0;1]; [0;2] but this is not possible as short selling is prohibited in the Baltic SEs.
The comparison of the 
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s for the event window period before the announcement and after reveals the same results as in the case of the good news. The period before the announcement generates no significant abnormal returns, meaning that the market is efficient by representing available information. For the period [0;5] 
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s are very close to 1% (Latvian SE -0,96%, Lithuanian SE – 0,71% and Estonian SE – 88%) and are empirically showed to be statistically significant at the level of 5%. The Latvian stock exchange appears to have the drift of stock prices adjustment to the new information release, this is also supported by test results in table 2. 
The fact that economically and significant negative abnormal excess returns could be earned in the Latvian SE in the period of [-3;3] indicates that the Latvian SE has inefficiencies. Thus the semi-strong form of market efficiency can not be attributed to this market. At the same it should be noted, that in the Baltic SE the short selling is prohibited in this stock exchange thus the negative abnormal returns can not be exploited. 
Table  4Multi-days Abnnormal Returns for the „Bad“ news announcements

	Interval
	LATVIAN SE
	LITHUANIAN SE
	ESTONIAN SE

	
	___

CAR (%)
	Wilcoxon Signed Ranks Test
	Sign Test
	___

CAR (%)
	Wilcoxon Signed Ranks Test
	Sign Test
	___

CAR

(%)
	Wilcoxon Signed Ranks Test
	Sign Test

	
	
	Z
	P-value
	Z
	p
	
	Z
	P-value
	Z
	p
	
	Z
	P-value
	Z
	P-value

	[-5;+5]
	-0,73
	-4,982
	,000**
	-5,124
	,000**
	-0,40
	-3,577
	,000**
	-3,501
	,000**
	-0,52
	-3,332
	,001**
	-2,623
	,009**

	[-3; +3]
	-1,05
	-5,247
	,000**
	-5,765
	,000**
	-0,39
	-2,952
	,003**
	-2,334
	,020**
	-0,61
	-3,445
	,001**
	-2,006
	,045**

	[-2;+2]
	-1,11
	-4,801
	,000**
	-4,804
	,000**
	-0,51
	-3,746
	,000**
	-4,084
	,000**
	-0,67
	-3,257
	,001**
	-2,623
	,009**

	[-1;+1]
	-1,44
	-4,842
	,000**
	-5,124
	,000**
	-0,84
	-5,037
	,000**
	-4,668
	,000**
	-1,05
	-4,195
	,000**
	-3,858
	,000**

	[-1;2]
	-1,25
	-4,605
	,000**
	-4,484
	,000**
	-0,67
	-4,053
	,000**
	-3,792
	,000**
	-0,84
	-3,770
	,000**
	-2,932
	,003**

	[0;1]
	-1,87
	-5,345
	,000**
	-5,765
	,000**
	-1,91
	-5,714
	,000**
	-5,251
	,000**
	-1,92
	-4,958
	,000**
	-5,092
	,000**

	[0,2]
	-1,47
	-4,898
	,000**
	-5,444
	,000**
	-1,04
	-4,783
	,000**
	-4,376
	,000**
	-1,34
	-4,232
	,000**
	-4,166
	,000**

	[1;2]
	-0,96
	-2,121
	,034**
	-2,562
	,010**
	-0,56
	-1,376
	,169
	-1,167
	,243
	-0,41
	-,719
	,472
	-,154
	,877

	[1;3]
	-1,00
	-3,056
	,002**
	-3,203
	,001**
	-0,46
	-1,238
	,216
	-2,042
	,041
	-0,54
	-2,082a
	,037
	-1,389
	,165

	[-5;-1]
	-0,47
	-2,889
	,004**
	-2,242
	,025**
	-0,03
	-1,185
	,236
	-1,459
	,145
	-0,09
	-1,157
	,247
	-,154
	,877

	[0;5]
	-0,96
	-4,814
	,000**
	-4,484
	,000**
	-0,71
	-4,942
	,000**
	-4,376
	,000**
	-0,88
	-3,632
	,000**
	-2,932
	,003**

	[1;5]
	0,18
	,236
	-1,601
	,109
	,812
	0,45
	-2,413
	,016**
	-2,042
	,041**
	0,42
	-1,294
	,196
	-,463
	,643


Source: Author’s calculations

Note: ** - 5% significance level, * - 10% significance level, the grey cells note economically significant . The cells marked in grey markes the economical and statistical significance
6. Discussion
In this part the Stock Market Efficiency review is synthesized with the empirical research findings. 
6.1. An Overview of the Significant Findings of Empirical Research
First finding worth mentioning is that the distributions of the daily returns in the Baltic Stock Exchanges were found to violate the normal distribution. The largest deviations form the normal distribution requirements were identified for Latvian SE. To increase the validity of the estimated results non-parametric Wilcoxon Signed Ranks test and Sign test were used.  
In order more accurately to analyze the magnitude of the abnormal returns generated by the quarterly financial announcements the single days of the event window and multi-period intervals of event window were considered. 

The analysis of the announcement  day (day 0) revealed that the obligatory quarterly announcements do have information that is not anticipated by the Stock Exchanges’ participants. Such conclusion was strongly supported as the tests’ statistics. The statistically and economically significant abnormal performance of stock prices were present on the day of quarterly financial announcement in all analyzed Stock Exchanges. Thus the statistical null hypothesis of “Single stock market abnormal return on the day zero is equal to zero” was rejected for all Baltic stock markets on the day zero. Leading to strong suggestion to reject H1 null hypothesis for all three Specific (Lithuanian, Latvian or Estonian) stock exchanges’:
H1: Quarterly financial reports announcements‘ do not have unanticipated information.
The largest abnormal return for the category of the “good” news was generated in the Latvian Stock Exchange market (3,20%). But abnormal 
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s and 
[image: image109.wmf]CAR

 in Estonian and Latvian stock market are very similar. The largest abnormal negative returns were identified in the Estonian SE. Both positive and negative abnormal performance are found to be symmetrical - close to 3 % (for more details see Table 2), this is statistically and economically significant even then taking the trading costs into consideration. The fact that identified abnormal returns are higher than zero suggests that investors might exploit the market inefficiency and earn excess returns on the day of announcement. The fact that the major reaction to the announcement appear on the day 0 indicates that the investors are quite active and respond to the news quickly in analyzed markets. 
The verification of the major aspect of the semi-strong form of EMH - the speed of SEs adjustment to the newly released information was conducted by analyzing the single days of the event window. By analyzing the stock market’s reaction to the quarterly information announcements the common pattern of reacting to the quarterly financial announcement was identified for the Lithuanian and Estonian stock exchanges. The SEs experience the highest abnormal stocks’ returns performance on the day zero. 
It should be noted that other possible inefficiency is indicated for the Lithuanian  SE  for the bad news category  on the day (5), there statistically significant, but economically insignificant close to 0,7% abnormal performance was indicated. The fact the stock price performance change after insignificant movements in the stock prices might indicate that the Lithuanian stock markets participants under reacted in case of the bad news on the day zero and 1, thus the market evaluated the information and reacted properly to adjust to the stock price equilibrium. 

As there is not statistically and economically significant abnormal returns in the event window the second null hypothesis (H2)
 is rejected. To be more precise the null hypothesis:

H0: In the Estonian Stock Exchange market the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases – is not rejected. 

The fact that in Lithuanian SE no statistically significant returns other than on day 0 was identified, the null hypothesis:
H0: In the Lithuanian Stock Exchange market the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases – is also not rejected.  

In the Latvian stock exchange the significant abnormal returns are present on the days (-3),( 0), (3). The changes in the stock returns on the (-3) day might indicate that the investors in the market are expecting the bad news and are selling the stocks – taking speculative actions or exploits the leakage of insider information. The last day (3) of the significant activities indicate that the investors are closing their positions. It is also considered that the day (3) reaction might be caused by the lagging stock market participants’ reaction (not very active traders that do not follows the news very intensively act only on few days after the announcement).  The fact of economically significant negative abnormal returns after the bad news announcement might be explained by the under reaction of the stock market participants. 
From the graphical representation in Figure 4, it could be seen the negative abnormal returns drift, commonly find by other scholars is present. But in this case it could be explained by the fact that some stock on the Latvian SE experience the major stock market’s reaction on the next day of announcement, thus the movement to the equilibrium price is prolonged. Thus the following hypothesis is rejected:
H0: In the Latvian Stock Exchange the prices of stocks return to the equilibrium instantaneously after the release quarterly financial statements releases. 

It should be taken for considerations, that the test statistics indicated that the day (1) abnormal performance is not statistically significant for all markets but the economical significance is present as for all the markets the day (1) as abnormal returns are close to 1%. This might be the outcome of non-normally data distribution and presence of non-zero excess kurtosis that might lead to false rejection of tests statistics null hypothesis. Event if insignificant but close to plus/minus 1% zero abnormal returns after the day of announcement indicates the stock market’s adjustment to the new information and movement to new equilibrium price is present. This should be taken carefully then arguing on the Lithuanian and Estonian SEs being semi-strong efficient. It should be noted that not significant abnormal returns prior to other statistically significant days signals the idea of not constant traders’ activities in those markets. 
The null hypothesis: H0: Baltic stock exchange average abnormal return is equal zero. Is also rejected, as the for both good and bad news the abnormal returns for the Baltic stock Exchange as unilateral market is statistically different form zero at the day (0) and (1) (see table 2). The fact of non  zero abnormal returns on the day 1 indicates that the stock market do not incorporate the quarterly announcement information immediately, thus the semi-strong form of market efficiency can not be applied for the whole market. 

Also intervals prior to the announcement [-5; -1] and [0;5] were considered. The abnormal performance for the interval before the announcement appeared to be neither statistically nor economically significant in all the Stock Markets for both good and bad news. Suggesting, that investors act efficiently prior to the announcements and the stocks’ prices are their equilibrium. Just in case of the Latvian  SE “bad” news category the [-5;0] period of -0,47 % was indicated as significant, supporting the idea of significant trading activities in the Latvian SE prior the day of announcement. The period after the announcement including the day of announcement also as expected appeared to be significant in all cases, supporting the idea of stock market adjusting to the quarterly announcement released information. 
In the analysis of multi-period interval surrounding the day of the announcement the common pattern was indicated. The shorter the analyzed interval and closer to the day of the announcement – higher the abnormal returns indicated. In both categories of good and bad news the highest abnormal performance is indicated for the interval of [0;1]. Again supporting the idea of quarterly financial announcement having value relevant, unexpected information and possibility of earning excess returns from inefficiencies of the SEs. 
Further more, the question of the magnitude of “good” and “bad” news generated abnormal return was considered. It was assumed that the negative news should generate higher abnormal returns, as it was assumed that the  announcement of goods news is encourage and the announcement of the good news is delayed. It appeared that the negative news generates lower abnormal returns that positive. Such phenomena might be explained by the fact of the economic boom present in the analyzed period. The number of bad news announcement was lower than for good news announcements but empirically it was proved, that the occurrence of “good” and “bad” news is equally probable. Suggesting that the stock market is efficient from the perspective that the market participants can not anticipate the upcoming announcement’s category. 
The other noticed finding is that the abnormal performance for the good and bad news is lowest in the Lithuanian SE. Such results might be caused either due to the higher level of pre-announcement information, confirmed expectations or ability to evaluate the companies performance more efficient. 

The other finding that might be caused by the economic cycle peak in the analyzed period is the fact the sign of abnormal returns at the day (-1) on the Lithuanian and Estonian SE’s is positive for both categories of news. This implies that the investors were over optimistic in the analyzed period and before either news expected to receive the “good”  news and was purchasing the stocks. In case the expectations were not met the stocks were sold thus forcing the market to react to the news quickly. The sign of day (–1) in Latvian stock market was negative for both categories of the news but very close to zero. In this case the fact that the reaction to the stock announcement was initiated on the -3 day, thus the negative sign might me introduced by the speculative operations in the SE. Other way to explain this could be that the pessimistic expectation might have been caused by the last years Stocks Exchanges’ reaction to the news negative news of Parex bank situation in 2008 year.
The fact that in favorable news category, the sign of abnormal returns after the day of announcements is changing, suggests that the investors corrects their expectations on the companies future performance efficiently and the market moves to the new equilibrium point in the efficient speculative manner. In the Bad news category, the sign remains negative for the whole period after the day of announcements, suggesting that for the market participants it is more difficult to adjust to negative information.
6.2. A Consideration of the Findings in the Light of Existing Research Studies

From the broadest perspective the findings of thesis research results are in compliance with the existing research studies indicating the importance of the obligatory quarterly financial reports announcements for the stock market participants. The abnormal returns of almost three percent indicate that the quarterly announcements are not used only for the confirmation of information provided by interim announcements, but also serve new information to the market.
The results of magnitude of the abnormal return can not bet compared with the empirical research results conducted in the well developed stock markets, due to differences in the structure of the stock markets. Thus the more detailed analysis or results compliance with the results of the previous analysis in the Baltic Stock Exchange market. 
The major conclusion of this Thesis is that based on the tests statistics the Lithuanian and Estonian SEs could be evaluated  satisfying the semi-strong efficiency requirements. Using the economical and statistical significance tests’ statistics the inefficiencies in Latvian SE were identified suggesting that this stock exchange is less developed and do not reach the efficiency level of semi-strong form. Such finding would be with compliance with Stasiulis (2009), Kiete et al. (2005) . 
The major conclusion provided by Stasiulis (2009) was that Lithuanian and Estonian SEs were indicated of having  the semi-strong form of market efficiency. For the Latvian SE the semi-strong form of market efficiency was rejected, but only basing the decision by statistical tests results. This appears to be with compliance of the results received by this research. 
To be more detailed the some improvement were identified comparing with the results of Stasiulis (2009) as it is most recent evaluation of the Baltic Stock Exchange. Scholar indicated that reaction to the earnings announcement could be identified for the whole event window of [-5;+5], except Estonian SE with the reaction period of [-5,+2]. In this paper it was indicated that only in Latvian  SE,  the abnormal returns are indicated at (-3) (0) and (3) days meaning that Latvian SE reacts to the negative news in the interval of [-3,+3]. The shorter SEs participants’ reaction interval might be caused by the fact that in this Thesis the quarterly financial announcements were analyzed, that usually are used to confirm prior announced earnings analyzed by Stasiulis (2009). Also the date of the quarterly financial reports announcements is unusually known in advance, thus it is natural that the market reacts on the day of announcement. Also the analyzed variable (quarterly financial reports) might be less interesting for the speculators that the single interim number of the earnings. The last reason, of the shorter reaction window is the increased level of SEs’ efficiency. Additionally the scholar indicates that the largest magnitude of the abnormal performance is on the day (1), as in this study the magnitude of the AR is largest for at the day of announcement. The major explanation for this is that Stasiuslis did not adjust the announcement’s date in case of late or after working hours announcement. 
The other common aspect with Stasiulis (2009) analysis is the size of abnormal returns. It is almost the same – close to 3%. But interestingly it would be expected that interim earning announcement would generate larger stock market’s participants reaction. This would suggest that the investors do value the obligatory quarterly financial announcements the same as interim announcements of the most important figure of earning, which appear surprising. 
The Laidroo (2008) was concerned with the different aspect of the Baltic Stock Market efficiency the conclusion comparable with the results in this thesis is as follows: “reactions to news had greater impact on returns and volume in case of VSE
 compared to TSE and RSE” (Laidroo, 2008, p. 188). Such results are contradicting the results estimated in this thesis. It was indicated that Lithuanian SE generates the lower abnormal returns compared with Latvian and Estonian SEs. This difference might have raised from different objects of the analysis – Laidroo was analyzing wide range of different types of announcements, and provided results are aggregated for all the announcements (including the quarterly financial reports). 
6.3. Implications for Current Stock Market Efficiency Theory and Practical Value

The implications of this Mater’s Thesis to current Stock Market’s Efficiency theory are few. First, from the very broad perspective this Thesis contributes to the wide base of EMH theory. Thesis widens the theoretical base of Stock Market efficiency in the small and developing markets. 
To be more specific, this thesis extends the empirical knowledge of the Baltic Stock Market efficiency with respect to quarterly financial information releases. This thesis shows the increase of stock market efficiency since the last similar study indicating that the Baltic Stock Market is developing and the level of efficiency is increasing. The Baltic Stock Exchanges could be added to the category of the countries in the world approaching the semi-strong form of market efficiency. Received abnormal returns significance also supports and enriches the debate of if obligatory financial quarterly reports having value relevant information. It is supported that the quarterly financial reports announcements are not only used for the verification of previous forecasts or estimations, but also provides new information. 
From the practical perspective it could be useful for institutions analyzing the transparency of the Stock Exchanges markets, as in the Latvian SE significant activities prior the announcement day was identified. 
For the investors it could be useful to know the common patterns of other participants in the stock market – the general trend before and after announcements as this could be exploited for earning the abnormal returns from inefficiencies on the quarterly financial announcement date. 

6.4. Limitations
Several limitations that could influence the level of validity and generalization of results could be identified. 

Firstly, the validity and reliability is mostly depended on the assumption employed in both research phases; even if the models are specified statistically correctly inappropriate assumptions might corrupt results the precision and reliability. 
The event study methodology is used to test the EMH, which has investors rationality assumption. The EMH states that the stock market participants are rational and immediately adjust their expectations on the future performance of the company after the release of the news. At the same the market price of the stock changes and the market participants responds to it (trade).  It is admitted that that such strong assumption might not be valid in reality all the time, meaning that the identified inefficiency might appear incidentally or due to some unknown reasons not necessarily meaning that the information is not incorporated into the prices. 
Other limiting assumptions usually employed in the event studies but not present in this study is the strong assumption of normal distribution of abnormal returns or abnormal return independency. Such a strong assumption of data normality is used in order to use the parametric tests. In order to ensure the validity of results empirical testing need to be done and appropriate tests should be used. In this Thesis the daily returns were found to be not normally distributed thus nonparametric tests were used. 
The second important identified limitation is the joint EMH. Initially the choice of testing the efficiency of the market is questionable. As the identified inefficiency might be caused either by the fact inefficiency or by inappropriate stock price evaluation. Thus the choice of the statistical model for event studies (the estimation of normal daily performance) and the choice of fundamental value determination model might influence the results validity have significant impact on the validity of results. 
The stage of abnormal returns calculations also has its limitations. The estimation of normal stock returns by its nature is imprecise due to assumption of normal performance being the constant mean average. The present issue of thin trading in the Baltic Stock Exchange market might have introduced the measurement error into estimation of stocks’ returns normal performance. It should be noted, that in order to decrease this limit only most liquid suitable stocks were included in the sample, but few stocks of liquidity of less than 90 % were included. The non normal data distribution also might introduce bias even non parametric tests are used. 
The given returns of the stock might also be determined not only by the event of interest but also by unknown and unrelated effects. Due to these unknown effects it might be argued inappropriate to test for strictly zero abnormal returns as it is not clear what is the magnitude of other factors effect on the stock prices.  Other bias of abnormal returns calculation is not proper inclusion of trading costs.
Other limitation is the restricted event of interest (only publicly available obligatory quarterly financial reports announced through official Baltic Stock market webpage were used to test the stock market efficiency). Using restricted base of the quarterly financial announcements indirectly other important company related announcements spread through other distribution channels (articles in the press, speeches on television, other communication with partners, other associated parties) were ignored. As it is proved by the theory that the financial reports are one of the major sources of information and they are announced through Baltic Stock Exchange official webpage it should not decrease the validity of the results significantly. 
It was noticed that that there is a stock market participant reaction’s lagging thus the separation of good and bad news announcements could have some misspecification bias. Other issue related with the analysis of the different categories of news make the process of hypothesis verification a joint test. Thus in case of contradicting results is received for good and bad news of a single SE, the unilateral conclusion is difficult to arrive. 
Other fact influencing the validity of event study results is the sample of the stocks included in the research. In order to achieve the highest level of validity companies included in the sample should have the same characteristics as „individual security variances (and abnormal return variances) exhibit an inverse relation to firm size and can vary systematically by industry“  Kothari et al (2004, p.18). Due to the sample selection requirement to data availability since 2003 January 1st it was not possible to construct  sample categorized by the different categories of the companies. Thus the validity if the results might be effected by inclusion of companies representing different industries were included in the sample 

Last but not least possible limitation for the generalization aspect is relatively small sample. In this study only companies listed on the Baltic Stock Exchange were considered and after strict sample selection criteria only 15 companies – stocks were selected for further consideration. Not all companies included in the sample at the present represent the most traded and highest capitalization stocks. In response it could be argued that the small sample bias might not reduce precision and generalization level as most liquid and traded for a long time.
6.5. Implications for Further Research

The following research of Baltic Stock Market Exchanges’ efficiency using quarterly financial reports announcements might expand the sample of companies analyzed to increase the criteria of generalization.  

The efficiency of Baltic Stock Exchange Market could be tested by analyzing wider base of announcements. From the perspective of announcements origins it could be analyzed not only the financial information released through public information spread channels and through press. Also the nature-content of the announcements of interest could be expanded: company related news - interim financial reports, experts forecasts of future performance, changes in companies management, other business related news and non company related news – macroeconomic variables, competition situation.
The trading volumes could be analyzed and compared with the changes of the prices for the quarterly financial reports announcements. 

The research in this Thesis could be elaborated by in more depth analyzing the content of the quarterly financial reports (different aspects – changes in financial ratios of the financial performance) to identify what kind of information is most value relevant for the investors. 
The Baltic Stock Market Exchanges’ efficiency using quarterly financial reports announcements generated effects could be tested for different categories of the stocks differentiated by market capitalization, growth rates, value.
As in this study the market participant’s ability to forecast was not very comprehensive thus the behavioral aspect of investors and unexplained returns could be analyzed in more depth. 
Lastly, the aspect of investors’ ability to evaluate the stock prices correctly in the long term could be analyzed by the analysis of the gap between fundamental and market prices of the stocks. DCF methodology could be used to evaluate stock market’s participants’ ability to determine the stock price correctly. It should be noted, that even though for similar purposes usually Discounted Dividend cash flow valuation is used as more accurate valuation model but in case of Baltic countries the discounted free cash flow valuation should be used as Baltic Countries’ companies do not implement the consistent dividend payout policies. The usage of ex-post DCF research design for the period of 2004-2009 would enable the researcher to identify very precise and sound company’s value component as it would be calculated using actual past data of the company. In such a way the assumptions induced uncertainty or misspecification would be eliminated. 
7. Conclusions
This Master Thesis was aiming to evaluate the efficiency of the Baltic Stock exchanges. The major results of the Thesis are as follows. 
Firstly the stock market efficiency theory was reviewed and it was identified that efficient market is such market were stock prices always reflect information available in the market and  fundamental stock price should be equal to stock market price or at least very close to it. EMH separates three levels of market efficiency depending of information of interest: weak form of market efficiency concerned with historical information of prices, semi-strong form of market efficiency related to publicly and strong form market efficiency concerned with publicly available information or private information. 
At the beginning of EMH verification and analysis of information releases value-relevance the major part of studies were concerned with earnings announcements and dividends announcements separately and other sources of information were ignored. Smith (2007) indicated that the quarterly financial reports announcements power to explain variance in stock market increased by 27 %. 

Variety of efficiency empirical tests was done in the period of forty years to analyze the efficiency of the stock markets. That major part of event studies are performed and analyzed in US or other big and well developed stock markets. However research in small and developing Stock Exchanges, particularly in Baltic States could be conducted in more depth. Baltic Stock Exchanges’ market efficiency evaluation studies review showed only few studies were concerned with Stock exchange market efficiency evaluation using information disclosure studies (Kiete et al. (2005), Laidroo (2008), Laidroo (2008A)  and Stasiulis (2009) and concluded that financial information release do convey value-relevant information to market participant. But none of researches in Baltic States have been conducted analysis of the obligatory quarterly announcements effect on stock market prices changes.
In the semi-strong form of market efficiency publicly available information is incorporated in stock prices as soon as it is released. In order to identify whether level of market efficiency is of this form it is analyzed how quick publicly released information is incorporated in the stock prices. Such definition implies that investors can’t expect to generate abnormal return basing their investment decisions on public information.
The short term event studies are usually employed to analyze the semi-strong form of market efficiency. 
In order to analyze the Baltic Stock Exchanges reaction to quarterly earnings announcements for the period of 2004-2009 the sample of companies to be analyzed was constructed from companies listed on the Baltic Stock Exchange. The initial sample of 90 stocks after screening according to sample selection criteria was reduced to 15 companies (5 in each Stock Exchange). 

It was found that the assumption of Baltic Stock Exchanges daily returns normal distribution was violated in all analyzed stock market: the Shapiro-Wilk and excess Kurtosis tests rejected the normality hypothesis for all analyzed SEs. 
Due to non normality of the data the Constant Meant Returns model was used to estimate the normal performance of the daily stocks returns. For the same reason nonparametric Wilcoxon Signed Ranks and Sign tests were used to evaluate the significance of received results. 

The analysis of Stock Exchanges reaction on the day of quarterly financial reports announcements’ revealed that the abnormal returns are statistically significantly different from zero at the highest possible significance level for all considered stock markets according the Wilcoxon Signed Ranks and Sign tests. The largest abnormal return for the category of the “good” news was generated in the Latvian Stock Exchange market (3,20%). But abnormal 
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s in Estonian and Latvian stock market are very similar. 

The largest abnormal negative returns were identified in the Estonian SE. Both positive and negative abnormal performance is symmetrical - close to 3 % . 
The Lowest unanticipated information level for the good and bad news was found  Lithuanian SE (in case of Good news – 2,12% in case of Bad news category 2,02%). Such results might be caused either due to the higher level of pre-announcement information, confirmed expectations or ability to evaluate the companies’ performance more efficient.

The fact of significantly different from zero abnormal returns on the day of announcement let  to reject the H1 null hypothesis in all Baltic Stock Exchanges: H1: the quarterly financial reports’ announcements do not have unanticipated information. . 
The analysis of the speed of reaction to the quarterly financial announcements revealed that Estonian and Lithuanian SE’s react to the quarterly reports in a similar way. There are no statistically and economically significant abnormal returns on other days of the event window except on the day of the announcement (day 0). Thus the H2  null hypothesis “Prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases” for Estonian and Lithuanian SE is not rejected. Meaning that the Estonian and Lithuanian SEs from the perspective of reacting to quarterly financial reports. 
The Latvian Stock market reacts to the quarterly financial announcement in the period of [-3;+3]. After introduction of economical significance issue only day 0 for the good news and day 0 and day 3 for the bad news were indicated. 
In the favorable news category the hypothesis of “In the Latvian Stock Exchange the prices of stock return to the equilibrium instantaneously after the release quarterly financial statements releases” can not be rejected. 

In the Bad news category the hypothesis H2 of instantaneous adjusted to the quarterly financial news is rejected. 
The negative unanticipated information generated stock market returns were found to be lower than generated by positive news. Thus The H3 hypothesis of unfavorable news generating larger abnormal performance was rejected.
The largest positive excess returns might be exploited in case if investors would by the stock in the morning of the day of announcement with and sells it at the end of the trading day. This is not possible in cases of the Latvian and Estonian SE as the probabilities of receiving good and bad news is equally probable as showed by One Sample Binominal test. 
The Lithuanian Stock Exchange indicates inefficiency from aspect of anticipated upcoming news category as distribution could be named unequal with the 10% (α = 0,1) significance level. 

The sign of abnormal returns at the day (-1) on the Lithuanian and Estonian SE’s is positive for both categories of news. This implies that the investors were over optimistic in the analyzed period tried to speculate and before either news expected to receive the “good”  news and was purchasing the stocks prior the announcement. 
The excess returns could be exploited in the Latvian SE as the statistically significant abnormal returns are present for variety of  intervals surrounding day of the announcements: [-1;+1]; [-1;+2]; [0;1]; [0;2] but this is not possible as short selling is prohibited in the Baltic SEs.
The fact of significant abnormal returns generated by announcements of quarterly financial reports indicates that investors are not able to estimate the performance of the company correctly. 
Taking all arguments into consideration and relaying on the tests statistics it could be concluded that the Baltic SE as unilateral market for perspective of reaction to quarterly financial announcements can not be evaluated as a semi-strong. Taking specific Stock Exchanges Lithuanian and Estonians SEs could be specified as semi-strong form efficient and Latvian SE based on empirical evidence does not reach this level. 
This Master‘s thesis limitations are based on the single research object – only quarterly financial reports announcements were analyzed. Also the results are based on the joint EMH and its rationality assumption. And the analysis is provided for the good and bad news separately. Also the data used might cause biases due to non normal distribution of returns, thin trading issue, not adjustment to trading costs.
The research conducted for the master thesis could be developed by widening the base and the content of announcements analyzed (different media channels, company, non company related news, not only good or bad, but also different aspects). The comparative trading volumes analysis could introduce. The categorization of companies by  market capitalization, growth rates, value would help to increase the might be introduced as well. The behavioral aspect of investors and unexplained returns could be analyzed in more depth. And lastly, the investors ability to evaluate the value of the stocks could be conducted to test joint EMH. 
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Appendixes

Appendix 1 Sellection of the sample

	Name of the company
	Abbreviation
	Main business
	Information on data
	Inclusion in the final sample

	Lithuanian SE
	

	Pieno žvaigždėsM
	PZV1L
	Manufacture of milk and dairy products
	· Missing 2005-2006 4Q financial report

· In 2003 – 2009 86% of active days
	+

	Rokiškio sūrisM
	RSU1L
	Dairy products
	· Missing 2005-2006 4Q financial report;

· 87% - of active days;

· On 29 October 2007 the Company’s each share with par value of LTL 10 was spitted into 10 ordinary

· shares with par value of LTL 1.
	+

	TeoM
	TEO1L
	Telecommunications
	· Missing 2005-2006 4Q financial report;

· 97,3% active
	+

	Utenos TrikotažasM
	UTR1L
	Production of knitwear
	· Missing 2006 4Q financial report;

· Illiquidity – for the period of 2003 – 2009 only 55% of days were active – at lease one deal was made
	-

	Vilnius BaldaiM
	VBL1L
	Worldwide Flat Pack honeycomb Furniture Production
	· Missing 2005-2006 4Q financial report;

· Illiquidity - 65% active trading days.


	-

	Snaigė
	SNG1L
	Manufacturing of household refrigerators, freezers and their spare parts
	· Missing 2005-2006 4Q financial report

· 85,3% active
	+

	VST
	VST1L
	Supply and distribution of electricity
	· Missing 2005-2006 4Q financial report;

· 72% active;


	+

	Latvian SE
	


	GrindexM
	GRD1R
	Pharmaceuticals manufacturing
	· 90% active
	+

	Latvian shipping company/

Latvijas kuģniecībaM

	LSC1R
	Cargo shipping
	· 96%
	+

	Olain farmM
	OLF1R
	Pharmaceuticals
	· 87%
	+

	SAFM
	SAF1R
	Manufacture and sale of telecommunications equipment
	· Listed on 26.05.2004
	-

	Ventspils naftaM
	VNF1R
	the central company of a diversified concern
	· 96%
	+

	Latvijas gaze 
	GZE1R
	Sale of natural gas
	· No information on 2004 1q and 2005 4q announcements dates 

· 87%
	-

	Liepajas metalurgs
	LME1R
	Ferrous metallurgy
	· 07.07.1997 (I-list); from 21.05.2007 Baltic Secondary List;

· 80%
	-

	Rigas kugu buvetava
	RKB1R
	Engineering, constructing and shipbuilding
	· 05.05.1997 (I-list); from 21.05.2007 Baltic Secondary List ;

· 80%
	-

	Latjias balsams 
	BAL1R
	Production of alcoholic beverages
	· 15.10.1998. (I-list); from 21.05.2007 Baltic Secondary List

· 88,5%
	+

	Vielmieras stikla skiedra 
	VSS1R
	Production of glass fiber
	· Missing the date of 2004 4Q report; 

· 75%
	-

	Estonian SE
	

	Baltika groupM
	BLT1T
	Clothing retail
	· 86%
	+

	Harju elektrM
	HAE1T
	Designing, production and marketing of various electrical engineering and telecommunication systems.
	· 85%
	+

	MerkoM
	MRK1T
	Construction
	· Listed on stock market 1 August 2008
	-

	NormaM
	NRM1T
	Production of safety belts and car accessories
	· 91%
	+

	Silvano fashion groupM
	SFGAT
	Production and sale of women's apparel
	· Illiquidity - 60% active trading days
	-

	TrigonM
	TPD1T
	Property development
	· Illiquidity - 68% active trading days
	-

	KaubamajaM
	TKM1T
	Wholesale and resale of goods
	· 86%
	+

	VissunrkM
	VSN1T
	Furniture production
	· Listed on September 19, 2007
	-

	Jarvevana
	JRV1T
	Construction
	· 86%
	+


Source: Author’s calculations
Note: M - Company is listed on the main Baltic list, otherwise - Company listed on the Secondary list. Only companies that have met the 1st requirement of the sample selection criteria (The dates of 2004 -2009 quarterly financial reports public announcements’ are available) are provided in this table.
Appendix 2 The selection of annoucements inclusion into the sample

	Stock
	Elliminated annoucements
	Stock 
	Eliminated announcements

	BLT1T
	2005 Q3
, 2006 Q1
 & Q3
, 2007 Q3
, 2008 Q1
 & Q3
, 2009 1

	VNF1R
	2009 Q1
 & Q3


	HAE1T
	2004 Q2 
, 2008 Q4
, 2009 Q1 

	PZV1L
	2008 Q3
 , 2009 Q1


	JRV1T
	2005 Q1, 2006 Q1
, 2007Q
2, 2008 Q2
, 2009 Q1
, Q2
 &  Q4

	RSU1L
	2006 Q1
, 2007 Q1
,2009 Q3
,

	NRM
	2008 Q3, 2008 Q4
, 2009 Q1
 & Q2

	TEO1L
	2006 Q1
, 2008 Q1

	BAL1R
	2008 Q4 


	VST1L
	2005 Q2
, 2009 Q2
 & Q3


	GRD1R
	2006 Q4
, 2007 Q3
, 
	OLF1R
	2007 Q3, 2008 Q3
,  2009 Q1


	LSC1R
	2005 Q1 and 2007 Q1 
;
	
	


Source: Author’s calculations

Appendix 3 Summary statistics and Normality Tests of the Daily returns for Baltic Stock Exchanges

	Variable
	Mean
	Minimum
	Maximum
	Std. Dev.
	Skewness
	Ex. kurtosis
	Shapiro-Wilk
	S-W p-value

	Estonian SE

	HAE1T
	0,000519
	-0,160186
	0,141079
	0,0272804
	0,029697
	4,85938
	0,897858
	2,56747e-033**

	BLT1T
	-0,000036
	-0,196710
	0,176456
	0,0336555
	-0,127253
	4,50606
	0,904249
	1,82524e-032**

	JRV1T
	0,000186
	-0,287682
	0,174353
	0,0315900
	-0,632867
	8,80667
	0,846223
	5,58267e-039**

	NRM1T
	0,000196
	-0,149036
	0,231802
	0,0198154
	0,356577
	18,9834
	0,773626
	9,28263e-045**

	TKM1T
	0,001206
	-0,145026
	0,163180
	0,0275118
	0,264109
	5,95409
	0,881224
	2,37377e-035**

	Latvian SE

	BALR
	0,000744
	-0,178053
	0,873529
	0,0380370
	6,58020**
	153,217
	0,659279
	2,66267e-051**

	GRD1R
	0,001163
	-0,168049
	0,139762
	0,0251486
	-0,000335
	9,31857
	0,840318
	 1,65733e-039**

	LSC1R
	0,000291
	-0,131028
	0,131769
	0,0268906
	0,018675
	3,76271
	0,917452
	1,5433e-030**

	OLF1R
	0,001261
	-0,153204
	0,148420
	0,0336085
	0,035394
	4,12333
	0,89594
	1,50789e-033**

	VNF1R
	0,000219
	-0,418302
	0,218997
	0,0271125
	-1,33154**
	37,8406
	0,791665
	1,82927e-043**

	Lithuanian SE

	PZV1L
	0,000572
	-0,164303
	0,209350
	0,0210648
	0,130795**
	14,0847
	0,780377
	3,09881e-044**

	RSU1L
	0,000178
	-0,122602
	0,137621
	0,0213077
	0,240775**
	8,62868
	0,79665
	4,65055e-043**

	SNG1L
	-0,001206
	-0,236389
	0,162519
	0,0321888
	-0,311821**
	9,57238
	0,730797
	2,50928e-047**

	TEO1L
	0,000476
	-0,141079
	0,256720
	0,0179177
	1,13626**
	30,4936
	0,759672
	1,24088e-045**

	VST1L
	0,000676
	-0,483497
	0,179129
	0,0304366
	-2,33694**
	43,7526
	0,6537
	5,58797e-051**


Source: Author’s calculations

Note: The daily returns calculated using formula (1), using the observations 2003/01/03 - 2010/03/26

Appendix 4 Baltic SEs 
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s of sigle day of event window

	
	
	
	
	
	
	Wilcoxon Signed Ranks Test
	Binominal  test

	
	N
	
[image: image113.wmf]AR


	Std. Deviation
	Minimum
	Maximum
	Z
	p-value
	p-value

	Estonian SE

	-5
	98
	-,002014662
	,0233925175
	-,0734599422
	,0816688532
	-1,359a
	,174
	,363

	-4
	98
	-,001821020
	,0224338755
	-,0740795126
	,0991627070
	-,778a
	,437
	1,000

	-3
	98
	,001875877
	,0238641622
	-,0774825976
	,0759208849
	-,087a
	,931
	,614

	-2
	98
	-,000366297
	,0233130983
	-,0593960208
	,0931775918
	-,629a
	,529
	,480

	-1
	98
	,003494311
	,0196759200
	-,0598367461
	,1022866635
	-1,561b
	,119
	,189

	0
	98
	,003509652
	,0429544015
	-,1477308591
	,1135169831
	-1,292b
	,196
	,130

	1
	98
	,002927264
	,0340799899
	-,0949941949
	,1539533412
	-,345b
	,730
	,920

	2
	98
	-,006158423
	,0306884433
	-,1210742200
	,0851210506
	-1,476a
	,140
	,266

	3
	98
	-,002234126
	,0202592774
	-,0511716849
	,0783976875
	-,905a
	,365
	,920

	4
	98
	,000593751
	,0242519406
	-,0847700401
	,0809598434
	-,140b
	,889
	1,000

	5
	98
	-,000164414
	,0239699664
	-,0824422877
	,0983036221
	-1,114a
	,265
	,266

	Latvian SE

	-5
	110
	-,000354224
	,0206345055
	-,0821565701
	,0734945682
	-,687a
	,492
	,294

	-4
	110
	-,002106434
	,0192786413
	-,0714344380
	,0619943027
	-1,511a
	,131
	,294

	-3
	110
	-,001862448
	,0224337030
	-,0799505521
	,0690092576
	-1,174a
	,241
	,505

	-2
	110
	,002104031
	,0259143550
	-,1054708764
	,0855152686
	-,881b
	,378
	,775

	-1
	110
	-,002214889
	,0229551388
	-,0641459716
	,0963597134
	-1,639a
	,101
	,028**

	0
	110
	,011764152
	,0498804707
	-,1329584599
	,2276653191
	-2,089b
	,037**
	,153

	1
	110
	-,000118411
	,0434594549
	-,1723105922
	,1358554649
	-,291b
	,771
	,924

	2
	110
	-,003541151
	,0290152557
	-,1621160825
	,1331613768
	-1,859a
	,063*
	,045**

	3
	110
	-,006141155
	,0202801699
	-,0662044822
	,0652871777
	-2,930a
	,003**
	,028**

	4
	110
	-,001901114
	,0194157630
	-,0542524117
	,0739957655
	-1,308a
	,191
	,105

	5
	110
	-,000357211
	,0200992903
	-,0609546700
	,0725145910
	-,881a
	,378
	,153

	Lithuanian SE

	-5
	111
	-,002405922
	,0204410023
	-,0792125219
	,0718547129
	-1,467a
	,142
	,448

	-4
	111
	,000004169
	,0195738935
	-,0805197675
	,0793680503
	-,035a
	,972
	,704

	-3
	111
	,000987389
	,0168442030
	-,0495357199
	,0859055796
	-,480b
	,632
	,569

	-2
	111
	-,002198729
	,0202030013
	-,0773110907
	,0751340584
	-1,193a
	,233
	1,000

	-1
	111
	,001925594
	,0248997047
	-,0848049402
	,1354280471
	-,041a
	,967
	,704

	0
	111
	,003785770
	,0341085106
	-,0993622284
	,1449340968
	-1,068b
	,286
	,058*

	1
	111
	,000182020
	,0401854421
	-,2280974672
	,2104398341
	-,246a
	,806
	,849

	2
	111
	-,000454331
	,0274794430
	-,1740302459
	,1314655001
	-,234a
	,815
	,849

	3
	111
	-,001935701
	,0270008649
	-,1195420607
	,1157171431
	-,518a
	,605
	,448

	4
	111
	,000862831
	,0193883487
	-,0455905599
	,1520847873
	-,471a
	,638
	1,000

	5
	111
	-,003747161
	,0260543337
	-,1562165722
	,0593272994
	-,756a
	,450
	1,000


Source: Author’s calculations

Note: Wilcoxon Signed Ranks Z tests values are based on a. negative ranks; b. positive ranks, The Binominal test is one Sample test
Appendix 5 Baltic SEs‘ „Good“ news 
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s for single days of event window of event window
	
	
	
	
	
	
	Wilcoxon Signed Ranks Test
	Sign Test

	
	N
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	Std. Deviation
	Minimum
	Maximum
	Z
	p-value
	Z
	p-value

	Estonian SE

	-5
	56
	,00457888140
	,02077941716
	-,0385052783
	,0816688532
	-,742a
	,458
	-,134
	,894

	-4
	56
	-,00357478530
	,02180044037
	-,0740795126
	,0664696243
	-,832b
	,405
	-,134
	,894

	-3
	56
	,00448139155
	,01967735495
	-,0463076951
	,0744554021
	-,987a
	,324
	-,401
	,688

	-2
	56
	-,00075649218
	,02184736902
	-,0593960208
	,0676144481
	-,204a
	,838
	-,134
	,894

	-1
	56
	,00091918974
	,01623140007
	-,0598367461
	,0538749883
	-,245a
	,807
	-,401
	,688

	0
	56
	,03019414605
	,02652268453
	,0007400064
	,1135169831
	-6,509a
	,000**
	-7,350
	,000**

	1
	56
	,00986870450
	,03777035655
	-,0851730943
	,1539533412
	-1,697a
	,090
	-1,203
	,229

	2
	56
	-,00932207886
	,03032282303
	-,1103645438
	,0627045077
	-1,395b
	,163
	-,935
	,350

	3
	56
	,00212030354
	,02036088461
	-,0500867622
	,0783976875
	-,693a
	,488
	-,668
	,504

	4
	56
	,00398721017
	,02276988504
	-,0842341742
	,0809598434
	-1,003a
	,316
	-,401
	,688

	5
	56
	,00014684114
	,02628000678
	-,0689704410
	,0983036221
	-1,362b
	,173
	-1,203
	,229

	Latvian SE

	-5
	71
	,00056655098
	,02041465836
	-,0557839513
	,07349456824
	-,602b
	,547
	-,949
	,342

	-4
	71
	-,00163538264
	,01891344857
	-,0414495993
	,06199430270
	-1,198b
	,231
	-,475
	,635

	-3
	71
	,00089758636
	,02378974691
	-,0799505521
	,06900925767
	-,023b
	,982
	,000
	1,000

	-2
	71
	,00646981318
	,02618359724
	-,0646213049
	,08551526866
	-1,782a
	,075*
	-1,187
	,075*

	-1
	71
	-,00029106814
	,02048188768
	-,0638104867
	,08012724773
	-,544b
	,586
	-1,187
	,235

	0
	71
	,03191067721
	,04617458603
	-,0176593868
	,22766531910
	-5,770a
	,000**
	-4,984
	,000**

	1
	71
	,00666860138
	,03852007566
	-,1025573513
	,13585546494
	-1,553a
	,120
	-1,424
	,154

	2
	71
	-,00176483426
	,02695784597
	-,0856078465
	,13316137688
	-1,192b
	,233
	-1,187
	,235

	3
	71
	-,00350129554
	,01832330287
	-,0662044822
	,06528717775
	-1,799b
	,072*
	-1,424
	,063*

	4
	71
	-,00270020516
	,01873248815
	-,0542524117
	,07399576557
	-1,461b
	,144
	-1,424
	,154

	5
	71
	,00045537805
	,01900948064
	-,0468321775
	,07251459107
	-,733b
	,463
	-1,424
	,154

	Lithuanian SE

	-5
	64
	-,00120483013
	,02238153397
	-,0792125219
	,07185471291
	-,194b
	,846
	-,625
	,532

	-4
	64
	,00310081841
	,02031860087
	-,0805197675
	,07936805032
	-1,020 a 
	,308
	-1,125
	,261

	-3
	64
	,00098114441
	,01395740909
	-,0466996579
	,06130629889
	-1,113a
	,266
	-1,625
	,104

	-2
	64
	-,00457202984
	,02080345152
	-,0773110907
	,07425294965
	-1,073b
	,283
	-,125
	,901

	-1
	64
	-,00010159825
	,02403895524
	-,084804940
	,09324428734
	-,328a
	,743
	-1,125
	,261

	0
	64
	,02130869936
	,03010416290
	-,0125160471
	,14493409686
	-6,253a
	,000**
	-6,625
	,000**

	1
	64
	,00747653362
	,03888204237
	-,0796898396
	,21043983410
	-1,511a
	,131
	-2,125
	,034**

	2
	64
	,00031851303
	,02408799598
	-,0615200918
	,13146550016
	-,388b
	,698
	-,375
	,708

	3
	64
	-,00135790171
	,02682270009
	-,0892628577
	,11571714319
	-,221b
	,825
	-1,125
	,261

	4
	64
	,00232864800
	,02289002308
	-,0330801069
	,15208478736
	-,174b
	,862
	-,375
	,708

	5
	64
	-,00090742878
	,03013678557
	-,1562165722
	,05932729943
	-1,090a
	,276
	-1,875
	,061*


Source: Author’s calculations

Note: Wilcoxon Signed Ranks Z tests values are based on a - positive ranks, b - negative ranks 
Appendix 6 Baltic SEs‘ „Bad“ news 
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s for single days of event window of event window

	
	
	
	
	
	
	Wilcoxon Signed Ranks Test
	Sign Test

	
	N
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	Std. Deviation
	Minimum
	Maximum
	Z
	p-value 
	Z
	p-value

	Estonian SE

	-5
	42
	-,01080605387
	,024017533615
	-,073459942266
	,029704040237
	-2,770a
	,006**
	-1,697
	,090*

	-4
	42
	,00051733187
	,023309630922
	-,045748502215
	,099162707026
	-,231a
	,817
	-,154
	,877

	-3
	42
	-,00159814143
	,028395450240
	-,07748259762
	,07592088491
	-1,132a
	,258
	-1,389
	,165

	-2
	42
	,00015396281
	,025398168445
	-,059039080727
	,093177591816
	-1,207a
	,228
	-1,389
	,165

	-1
	42
	,00692780746
	,023267303964
	-,055006188579
	,102286663599
	-2,007b
	,045**
	-1,389
	,165

	0
	42
	-,03206967196
	,033944043882
	-,147730859190
	,005390595012
	-5,570a
	,000**
	-6,018
	,000**

	1
	42
	-,00632798934
	,026086747569
	-,094994194930
	,057413454439
	-1,582a
	,114
	-1,080
	,280

	2
	42
	-,00194021687
	,031028649544
	-,121074220010
	,085121050604
	-,619a
	,536
	-,463
	,643

	3
	42
	-,00804003319
	,018827735937
	-,051171684939
	,039204855289
	-2,169a
	,030**
	-,463
	,643

	4
	42
	-,00393085910
	,025676586791
	-,084770040194
	,058198168095
	-,869a
	,385
	-,463
	,643

	5
	42
	-,00057942243
	,020797783946
	-,082442287752
	,052589284442
	-,231a
	,817
	-,154
	,877

	Latvian SE

	-5
	39
	-,00203050896
	,021193013415
	-,082156570116
	,041913632508
	-,391a
	,696
	-,320
	,749

	-4
	39
	-,00296398934
	,020148699059
	-,071434438058
	,040826216223
	-,879a
	,379
	-,961
	,337

	-3
	39
	-,00688712636
	,018997497957
	-,068995723146
	,032552278346
	-2,037a
	,042**
	-,961
	,337

	-2
	39
	-,00584393117
	,023726407951
	-,105470876447
	,026529645304
	-,977a
	,329
	-,961
	,337

	-1
	39
	-,00571723218
	,026817893581
	-,064145971648
	,096359713416
	-2,023a
	,043**
	-1,922
	,055

	0
	39
	-,02491285441
	,032715542763
	-,132958459913
	,029101208892
	-4,521a
	,000**
	-4,163
	,000**

	1
	39
	-,01247425544
	,049412518279
	-,172310592284
	,075030843630
	-1,535a
	,125
	-1,601
	,109

	2
	39
	-,00677496016
	,032550697450
	-,162116082542
	,052137023764
	-1,521a
	,128
	-1,601
	,109

	3
	39
	-,01094705570
	,022902825369
	-,063540959659
	,028834552845
	-2,456a
	,014**
	-1,601
	,109

	4
	39
	-,00044635880
	,020773611233
	-,053067353255
	,060589094207
	-,265a
	,791
	-,641
	,522

	5
	39
	-,00183654114
	,022127933107
	-,06095467005
	,04936309688
	-,614a
	,539
	-,320
	,749

	Lithuanian SE

	-5
	47
	-,00404145239
	,017560435844
	-,050472747808
	,043804048253
	-1,788a
	,074*
	-2,042
	,041**

	-4
	47
	-,00421254277
	,017868135803
	-,056801897779
	,042272493612
	-1,238a
	,216
	-,583
	,560

	-3
	47
	,00099589333
	,020289748835
	-,049535719982
	,085905579630
	-,487a
	,626
	-,875
	,381

	-2
	47
	,00103299780
	,019099862334
	-,050336624502
	,075134058489
	-,540a
	,589
	-,292
	,770

	-1
	47
	,00468602680
	,026031936170
	-,022104441003
	,135428047140
	-,317a
	,751
	-,583
	,560

	0
	47
	-,02007523875
	,023063143993
	-,09936222842
	,00829131080
	-5,291a
	,000**
	-4,668
	,000**

	1
	47
	-,00975093293
	,040202968206
	-,228097467264
	,071337435941
	-2,074a
	,038**
	-2,042
	,041**

	2
	47
	-,00150671608
	,031766234987
	-,174030245994
	,077080141708
	-,180b
	,857
	,000
	1,000

	3
	47
	-,00272249213
	,027512396523
	-,119542060709
	,095666695865
	-,508a
	,611
	,000
	1,000

	4
	47
	-,00113317462
	,013200853797
	-,045590559970
	,043002182555
	-,444a
	,657
	-,292
	,770

	5
	47
	-,00761403216
	,018785984470
	-,087018869004
	,015887026853
	-2,624a
	,009**
	-2,042
	,041**


Source: Author’s calculations

Note: Wilcoxon Signed Ranks Z tests values are based on  a. negative ranks, b. positive ranks, p – value is Asymp. Sig. (2-tailed)
Appendix 7 Baltic SE unilaterally for „Good“ and „Bad“ news 
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s for single day of event window

	
	
	
	
	
	
	Wilcoxon Signed Ranks Test
	Sign Test

	
	N
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	Std. Deviation
	Minimum
	Maximum
	Z
	p-value
	Z
	p-value

	 AR “Good” news

	-5
	191
	,00114938926
	,021215369365
	-,079212521
	,081668853
	-,273a
	,785
	,000
	1,000

	-4
	191
	-,00061700401
	,020344013969
	-,080519767
	,079368050
	-,709a
	,478
	-,145
	,885

	-3
	191
	,00197633404
	,019692766522
	-,079950552
	,074455402
	-,944b
	,345
	-1,158
	,247

	-2
	191
	,00065122127
	,023594017368
	-,077311090
	,085515268
	-,608b
	,543
	-1,013
	,311

	-1
	191
	,00012725915
	,020559610832
	-,084804940
	,093244287
	-,189a
	,850
	-,145
	,885

	0
	191
	,02785490586
	,036219194142
	-,017659386
	,227665319
	-10,690b
	,000**
	-10,998
	,000**

	1
	191
	,00787757226
	,038244989033
	-,102557351
	,210439834
	-2,695b
	,007**
	-2,894
	,004**

	2
	191
	-,00328248594
	,027244752680
	-,110364543
	,133161376
	-1,762a
	,078*
	-1,013
	,311

	3
	191
	-,00113487274
	,022079178265
	-,089262857
	,115717143
	-,911a
	,362
	-,145
	,885

	4
	191
	,00094556374
	,021481010152
	-,084234174
	,152084787
	-,452a
	,651
	-,289
	,772

	5
	191
	-,00009173034
	,025190391603
	-,156216572
	,098303622
	-,731a
	,465
	-,434
	,664

	AR “Bad” news

	-5
	128
	-,00564837792
	,021120586583
	-,082156570
	,043804048
	-2,935a
	,003**
	-2,563
	,010**

	-4
	128
	-,00228013403
	,020411634145
	-,071434438
	,099162707
	-1,401a
	,161
	-,795
	,426

	-3
	128
	-,00225713188
	,022979174229
	-,077482597
	,085905579
	-2,048a
	,041**
	-2,033
	,042**

	-2
	128
	-,00135074985
	,022756861913
	-,105470876
	,093177591
	-1,451a
	,147
	-1,679
	,093*

	-1
	128
	,00225186811
	,025774861535
	-,064145971
	,135428047
	-,171a
	,864
	-,619
	,536

	0
	128
	-,02548487317
	,030168666651
	-,147730859
	,029101208
	-8,904a
	,000**
	-8,750
	,000**

	1
	128
	-,00945754189
	,039265006827
	-,228097467
	,075030843
	-2,904a
	,004**
	-2,917
	,004**

	2
	128
	-,00325412664
	,031604652315
	-,174030245
	,085121050
	-1,156a
	,248
	-1,326
	,185

	3
	128
	-,00697323201
	,023610702339
	-,119542060
	,095666695
	-2,968a
	,003**
	-1,326
	,185

	4
	128
	-,00184190065
	,020181912567
	-,084770040
	,060589094
	-,980a
	,327
	-,972
	,331

	5
	128
	-,00354547155
	,020589039237
	-,087018869
	,052589284
	-1,879a
	,060*
	-1,679
	,093*


Source: Author’s calculations

Note: Wilcoxon Signed Ranks Z tests values are based on a. negative ranks, b.   positive ranks
Appendix 8 Baltic SEs „Good“ news 
[image: image120.wmf]CAR

 for sigle days of event window

	
	
	
	
	
	
	Wilcoxon Signed Ranks Test
	Sign Test

	
	N
	
[image: image121.wmf]CAR


	Std. Deviation
	Minimum
	Maximum
	Z
	p-value
	p-value

	Estonian SE

	-5
	5
	,00541134176914
	,006494119659637
	-,001290443082
	,015745600465
	-1,753a
	,080*
	,375a

	-4
	5
	-,00559919142201
	,003610038407256
	-,009167186800
	-,000577159923
	-2,023b
	,043**
	,063a*

	-3
	5
	,00451688747414
	,005505458824615
	-,002663664459
	,011488475856
	-1,483a
	,138
	,375a

	-2
	5
	-,00192714074311
	,004434576418011
	-,008183382851
	,001904454694
	-,405b
	,686
	1,000a

	-1
	5
	,00113323000760
	,010126738847806
	-,010513187232
	,016377407695
	-,135a
	,893
	1,000a

	0
	5
	,03169073952004
	,012024522699874
	,015381362448
	,046866857674
	-2,023a
	,043**
	,063a*

	1
	5
	,01001394937126
	,012878088520209
	-,010432341029
	,022400415241
	-1,483a
	,138
	,375a

	2
	5
	-,00862413349232
	,015344413795505
	-,030660239913
	,012518373031
	-,944 b
	,345
	,375a

	3
	5
	,00145690363190
	,010240771106499
	-,011230480414
	,013077887450
	-,405a
	,686
	1,000a

	4
	5
	,00351365942412
	,006430969826408
	-,002645966442
	,013778318472
	-1,214a
	,225
	1,000a

	5
	5
	,00094339166860
	,013036183614987
	-,010312414567
	,023377626572
	-,674b
	,500
	,375a

	Latvian SE

	-5
	
	,00061618606582
	,003540092398030
	-,003904746496
	,004416343117
	-,405a
	,686
	1,000

	-4
	
	-,00196512960933
	,003351173072572
	-,007459856928
	,001677989884
	-1,214b
	,225
	,375

	-3
	
	,00008595108939
	,007037805483689
	-,008987341017
	,010146797658
	-,135a
	,893
	1,000

	-2
	
	,0069177738593
	,00399354647418
	,00246292023
	,01228448733
	-2,023a
	,043**
	,063*

	-1
	
	-,00087499675862
	,006944866115375
	-,011987438817
	,004900079822
	-,135a
	,893
	1,000

	0
	
	,03200896495130
	,007617331177895
	,022876538753
	,040654943281
	-2,023a
	,043**
	,063*

	1
	
	,00538831571349
	,008370355539403
	-,003450659040
	,015083822637
	-,944a
	,345
	1,000

	2
	
	-,00247677960016
	,005531508094069
	-,008080250061
	,005462392766
	-,944b
	,345
	1,000

	3
	
	-,00380413433733
	,003615443988061
	-,009259222159
	,000080011832
	-1,753b
	,080*
	,063*

	4
	
	-,00245015369721
	,003179218720706
	-,007625823546
	,000220864094
	-1,214b
	,225
	1,000

	5
	
	,0006533130495
	,00501652795479
	-,00612498761
	,00715038655
	-,405a
	,686
	1,000

	Lithuanian SE

	-5
	
	-,00151817644213
	,003911211359210
	-,007533168465
	,003176684218
	-,674b
	,500
	1,000

	-4
	
	,00309126268773
	,001534977692626
	,001697484461
	,005124389125
	-2,023a
	,043**
	,063*

	-3
	
	,00114715197664
	,003262351779113
	-,002713595395
	,006220100930
	-,944a
	,345
	,375

	-2
	
	-,00485300036603
	,005319124252904
	-,008794563350
	,004308865206
	-1,753b
	,080*
	,375

	-1
	
	,00041670088496
	,005996919186327
	-,005197616276
	,008985530964
	-,135b
	,893
	1,000

	0
	
	,02120501072522
	,008883680663880
	,009158148772
	,032756119741
	-2,023a
	,043**
	,063*

	1
	
	,00787765750334
	,007061731366687
	-,000142444302
	,015823498595
	-1,753a
	,080*
	,375

	2
	
	-,00057461004056
	,006790096087595
	-,007514828497
	,007347318319
	-,405b
	,686
	1,000

	3
	
	-,0018005678964
	,00720820306046
	-,01048229798
	,00604383752
	-,674b
	,500
	1,000

	4
	
	,00251202834741
	,004932175399285
	-,001125060175
	,010826671630
	-,674a
	,500
	1,000

	5
	
	-,00000711136894
	,006058741634516
	-,005479052908
	,009927640306
	-,405b
	,686
	1,000


Source: Author’s calculations

Note: Wilcoxon Signed Ranks Z tests values are based on a. positive ranks; b negative ranks
Appendix 9 Baltic SEs „Bad“ news 
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 for sigle days of event window
	
	
	
	
	
	
	Wilcoxon Signed Ranks Test
	Sign Test

	
	N
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	Std. Deviation
	Minimum
	Maximum
	Z
	p-value
	p-value

	Estonian SE 

	-5
	5
	-,00909055998012
	,010167892204579
	-,018144564648
	,003537691234
	-1,483a
	,138
	,375

	-4
	5
	-,00008234451786
	,008302259403426
	-,007577474020
	,008941710876
	-,405b
	,686
	1,000

	-3
	5
	-,00316830212337
	,010180727004612
	-,015135777755
	,012186530640
	-,944a
	,345
	,375

	-2
	5
	-,00147740513163
	,005671605596212
	-,007772187918
	,004674056853
	-,405a
	,686
	1,000

	-1
	5
	,00537911750569
	,008519324306920
	-,005457278288
	,016299215624
	-1,214b
	,225
	,375

	0
	5
	-,02866954972890
	,010925963683646
	-,042460971438
	-,014823126532
	-2,023a
	,043**
	,063* 

	1
	5
	-,00768601673793
	,015388288792867
	-,031963345936
	,006282278136
	-1,214a
	,225
	1,000

	2
	5
	-,00284077592267
	,010122030279012
	-,019644133812
	,006449178538
	-,405a
	,686
	1,000

	3
	5
	-,0081698993653
	,00710456917613
	-,02021009730
	-,00259952747
	-2,023a
	,043**
	,063a*

	4
	5
	-,00241329232145
	,008115911151543
	-,015741811374
	,003532969844
	-,405a
	,686
	1,000

	5
	5
	-,00115673428931
	,006092640860729
	-,008676273360
	,004878726455
	-,405a
	,686
	1,000

	Latvian SE

	-5
	
	-,00086840317016
	,007711017746434
	-,012448346453
	,007114537517
	-,135a
	,893
	1,000

	-4
	
	-,0018034449205
	,00881048402394
	-,01144644182
	,01172377176
	-,405a
	,686
	1,000

	-3
	
	-,00685156336770
	,005746841294125
	-,013837072755
	-,000951217493
	-2,023a
	,043**
	,063*

	-2
	
	-,00674619431961
	,011017380448582
	-,016104486416
	,009756930415
	-1,483a
	,138
	,375

	-1
	
	-,00710846414608
	,008953306315472
	-,018867841391
	,004119874436
	-1,483a
	,138
	,375

	0
	
	-,02223471320749
	,016251157252435
	-,044965176263
	-,006595179285
	-2,023a
	,043**
	,063*

	1
	
	-,01648149362931
	,024350747944284
	-,041777488607
	,011189527227
	-1,214a
	,225
	1,000

	2
	
	-,00960193850512
	,014635492491864
	-,033526300814
	,003381075843
	-1,214a
	,225
	,375

	3
	
	-,01251221468870
	,008991579861277
	-,025989231864
	-,004693912739
	-2,023a
	,043**
	,063*

	4
	
	-,00006970709433
	,005639083092949
	-,008455696676
	,005463335286
	-,135a
	,893
	1,000

	5
	
	-,00305351042732
	,010292488290733
	-,015499449237
	,011054043688
	-,674a
	,500
	1,000

	Lithuanian SE

	-5
	
	-,00357174723252
	,005765903639599
	-,010025100530
	,003307493403
	-,944a
	,345
	1,000

	-4
	
	-,00499625350528
	,007012794911320
	-,013253793276
	,005443974884
	-1,483a
	,138
	,375

	-3
	
	,00007145876074
	,008039724091689
	-,008692962132
	,011242149747
	-,135b
	,893
	1,000

	-2
	
	,00094069934109
	,002646168777420
	-,001974343694
	,003909742667
	-,674b
	,500
	1,000

	-1
	
	,00374193171569
	,005635713605759
	-,003138418119
	,011881876571
	-1,483b
	,138
	,375

	0
	
	-,0212450360456
	,00666023768804
	-,03011323561
	-,01253866035
	-2,023a
	,043**
	,063*

	1
	
	-,00752378377521
	,014178738042224
	-,030572168474
	,005412631735
	-1,214a
	,225
	1,000

	2
	
	-,0015214148052
	,00898895022375
	-,01655695023
	,00633521377
	-,135a
	,893
	1,000

	3
	
	-,00277451165012
	,004574391891579
	-,010819397080
	,000076732535
	-1,753a
	,080*
	,375

	4
	
	-,00113563114136
	,003197017885808
	-,005166706356
	,001843413241
	-,674a
	,500
	1,000

	5
	
	-,00760439077683
	,007717152329010
	-,020548348583
	-,002645821056
	-2,023a
	,043**
	,063*


Source: Author’s calculations

Note: Wilcoxon Signed Ranks Z tests values are based on a. negative ranks, b.  positive ranks
Appendix 10 
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 of Good and Bad news for single days of event window for unilateral Baltic SE

	Day
	N
	
[image: image125.wmf]CAR


	Std. Deviation
	Minimum
	Maximum
	Wilcoxon Signed Ranks Test
	Sign Test

	
	
	
	
	
	
	Z
	p-value
	p-value. 

	
	“Good” news

	-5
	15
	,00150311713
	,005384893429804
	-,007533168465
	,015745600465
	-1,022a
	,307
	,607

	-4
	15
	-,00149101944
	,004605675179654
	-,009167186800
	,005124389125
	-,852b
	,394
	,607

	-3
	15
	,00191666351
	,005447535427400
	-,008987341017
	,011488475856
	-1,306a
	,191
	,118

	-2
	15
	,00004587758
	,00671459860304
	-,00879456335
	,01228448733
	-,057b
	,955
	,607

	-1
	15
	,00022497804
	,007354970614371
	-,011987438817
	,016377407695
	-,114b
	,910
	1,000

	0
	15
	,02830157173
	,010365094771774
	,009158148772
	,046866857674
	-3,408a
	,001**
	,000**

	1
	15
	,00775997419
	,009245459695704
	-,010432341029
	,022400415241
	-2,499a
	,012**
	,118

	2
	15
	-,00389184104
	,010091089233247
	-,030660239913
	,012518373031
	-1,533b
	,125
	,302

	3
	15
	-,00138259953
	,007319829285256
	-,011230480414
	,013077887450
	-,852b
	,394
	,607

	4
	15
	,00119184469
	,005379550824405
	-,007625823546
	,013778318472
	-,454a
	,650
	1,000

	5
	15
	,00052986444
	,00814878115939
	-,01031241457
	,02337762657
	-,511b
	,609
	,607

	
	“Bad” news

	-5
	15
	-,00451023679
	,008280705895780
	-,018144564648
	,007114537517
	-1,590b
	,112
	,607

	-4
	15
	-,00229401431
	,00776943149669
	-,01325379328
	,01172377176
	-,966b
	,334
	,302

	-3
	15
	-,00331613557
	,008129429349341
	-,015135777755
	,012186530640
	-1,647b
	,100
	,118

	-2
	15
	-,00242763337
	,007543686115417
	-,016104486416
	,009756930415
	-,795b
	,427
	1,000

	-1
	15
	,00067086169
	,009252770495709
	-,018867841391
	,016299215624
	-,511a
	,609
	,607

	0
	15
	-,02404976632
	,011569229151922
	-,044965176263
	-,006595179285
	-3,408b
	,001**
	,000**

	1
	15
	-,01056376471
	,017699661103980
	-,041777488607
	,011189527227
	-1,931b
	,053*
	,607

	2
	15
	-,004654709744
	,011268579203689
	-,033526300814
	,006449178538
	-1,022b
	,307
	,302

	3
	15
	-,007818875234
	,007778060613733
	-,025989231864
	,000076732535
	-3,351b
	,001**
	,001**

	4
	15
	-,001206210185
	,005639915912795
	-,015741811374
	,005463335286
	-,454b
	,650
	1,000

	5
	15
	-,003938211831
	,008107496625808
	-,020548348583
	,011054043688
	-1,704b
	,088*
	,302


Source: Author’s calculations

Note: Wilcoxon Signed Ranks Z tests values are based on a - positive ranks, b -  negative ranks.
Appendix 11 Baltic SEs different inetervals of event winodow 
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	Latvian SE
	Lithuanian SE
	Estonian SE
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 (%)
	Std. Deviation
	Z
	p-value
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(%)
	Std. Deviation
	Z
	p-value
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 (%)
	Std. Deviation
	Z
	p-value

	CAR [-5;+5]
	-0,04
	,009467
	-,893
	,372
	-0,03
	,010060
	-1,298
	,194
	-,00
	,0096807
	-,144
	,886

	CAR [-3; 3]
	-0,00
	,013680
	-,213
	,831
	0,03
	,013119
	-,409
	,683
	,00
	,0116286
	-,583
	,560

	CAR [-2;+2]
	0,16
	,017826
	-,535
	,592
	0,06
	,015349
	-,477
	,634
	,00
	,0128785
	-,781
	,435

	CAR [-1;+1]
	0,31
	,023033
	-1,108
	,268
	0,20
	,020016
	-,321
	,748
	,00
	,0201370
	-1,735
	,083*

	CAR [-1;2]
	0,15
	,019764
	-,395
	,693
	0,14
	,018317
	-,391
	,696
	,00
	,0145648
	-1,171
	,242

	CAR [0;1]
	0,58
	,030138
	-1,764
	,078*
	0,20
	,025914
	-,129
	,897
	,00
	,0302151
	-1,235
	,217

	CAR [0;2]
	0,27
	,023481
	-,884
	,377
	0,12
	,021880
	-,556
	,578
	,00
	,0200764
	-,565
	,572

	CAR [-5,-1]
	-0,09
	,009668
	-,896
	,370
	-0,03
	,010141
	-1,121
	-1,062
	,00
	,0111226
	-,778
	,437

	CAR [0;5]
	-0,01
	,013282
	-,222
	,824
	-0,02
	,015122
	,262
	,288
	-,00
	,0139686
	-,615a 
	,539


Source: Author’s calculations

Note: provoded p-values are Wilcoxon Signed Ranks’ Test asymptotic (2-tailed)
Appendix 12 Estonian SE individual stocks reaction to Good and Bad news


	Source: Author’s calculations




Appendix 13 Lithuanian SE individual stocks reaction to good and bad news

	Lithuanian SE’s companies reaction to Bad news
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Source: Author’s calculations

Lithuanian SE’s companies reaction to Good news
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Source: Author’s calculations
Appendix 14 Latvian SE individual stocks reaction to good and bad news

	Latvian SE’s companies reaction to Bad news
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Source: Author’s calculations

Latvian SE’s companies reaction to Good news
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-0,61%




Source: Author’s calculations
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� It is expected that the technical analysis will not lead to earning the excess returns. 


� Stocks are not traded on every day basis


� ROE, equity ratio, ROIC, net debt to assets, PE, PB


� Meaning that if abnormal returns were larger by 1 percent then  the announcement was treated as “good” and “bad” – otherwise. 


� Also could be called „prie-event period“


� The assumption of zero correlation between the event  generated and estimated  normal performance returns is introduced.


� In this Thesis the requirement of larger than 70% active trading days was employed (See Appendix 1 and section � REF _Ref260820895 \r \h � \* MERGEFORMAT �5.1�.


� This method is usually used in cases of earnings or dividends annoucements analysis. 


� The sum of dividends per share are added to the price of the stock on the other day after the announcement of  annual dividends payout. 


Laidroo (2008) used Constant mean return model, market adjusted return model and market model. The difference of results of Constant mean return model and market model were insignificant. Also Stasiulis (2009) had employed Constant mean return model, adjusted market model and market model, but the analysis was based on the simple Constant mean return model.


� Those methods are common practice for the earning or dividends annoucements, there only one financial figure is considered. 


� Louhichi (2008), Laidroo (2008) use 2 % deviation or 2% standard deviation from expected number was treated as significance benchmark Stasiulis (2009) uses 1% benchmark for the good news and – 1% for bad news.


� In case of Baltic Stock Exchanges the lagging of market reaction was noticed, thus for determination of good or bad news the event day and one day after announcement is considered. 


� Meaning that if the 0,5% excess returns are indicated as significant by the tests statistics, it should be taken into consideration the trading costs of 0,5%. In such a case – the excess return would be equal to zero. 


� Simulations conducted usually follow the methodology of Brown et al. (1985). The event abnormal returns significance is tested for randomly selected samples and dates of events. If the initial event study is constructed correctly, the hypothesis of zero abnormal returns should be not rejected. 


� OMX, major stock excanges internet news papers


� The difference between negatvive abnormal returns arrised from the different calculations of the average  abnormal returns, In case of  the CAR calculations few companies had lower abnormal returns compared to other, thus in the process of averaging the average abnormal returns reduced. See Appendix 12.


� On the date 2010 01 04


� In order to test the differneces of samples the adjustments to „Bad“ news 0 day abnormal returns were made – the modulus of negative abnormal returns were used for comparison. 


� H2: Prices of stocks return to the equilibrium instantaneously after the release quarterly financial statements releases


� VSE- Vilnius Stock Exchange (Ltihuanian SE), TSE - Tallin Stock Exchange (Estonian SE), RSE – Riga Stock Exchange (Latvian SE). 


� Event window overlaps with annoucement of October month sales;


� Overlaps with 2005 Q4 event window;


� Overlaps 2006 Q3 (11 31) with announcement of October sales announcement on 2006 12 04;


� Overlaps with 2007 Q2 event window;


� Overlaps with 2007 Q4;


� The announcement of quarterly report was made on the 2008 November 28 and On 2008 November 26 the new member of the board was announced;


� Overlaps with 2008 Q4 event window;


� Overlaps with announcement (2009 06 04) of restrictions of construction in their territory;


�  Overlaps (2009 11 27) with the event of dividend payment announcement on 2009 12 01;


� Oerlaps with 2004 Q1 event window;


� Overlaps with annoucement on future dividend payment and other information on a day +1;


� The estimation period is overlapping with 2008 Q4 event;


� 2008 Q3(2009 11 30) event window overlaps with series of annoucemenys (2008 12 01, 02 ,05 days);


� Overlaps with 2008 Q4 event window and there is other announcement on first day of event window;


� Overlaps with 2005 Q4;


� Overlaps with 2004 Q4;


� Overlaps with  information on  change of the management board (day -4, 2008 08 22) with Q2 on 08 28;


� Overlaps with 1008 4Q;


� 2009 Q2 (2009 08 07) Overlaps with official annoucement on 2008 year report coments (2009 08 14) ;


� 2009 Q4 (2010 02 26) is overlaping with the announcement of pllaned dividends on the day 1 (2010 03 01);


� 2005 Q4 financial reports were announced on 2006 April 20 and 2006 Q1 financial performance reports were announced publicly on 2006 April 27. 


� In the event window of 2008 Q1 (2008 05 30) there is announcement of repurchase of stocks (2008 05 28).


� In the event window of 2009 Q3 on the day 4 unexplained stock market reaction was identified. There are no publicly announced events on this day but it is still deleted from the sample as it might bias the results. 


� Overlaps eith 2008 Q3;


� Next day after the announcement of 2009 Q1 the changes in supervisory board were announced,  the Q1 generated negative market reaction, the next day significant positive return were indicated. As it is not clear which announcement generated the reaction this announcement is eliminated. 


� 2009 Q2 unknown significant effect in the beggining of the event window effect;


� 2006 Q1 is overlapping with 2005 Q4. 


� 2008 Q4 estimation window was overlapping with 2008 Q3 event window


� On the -3 day of event announcement of problems with electricity supply was released – this generated significant stock market reaction on that day. 


� On the event window day 4 the announcement of Liquidation of Leo LT was released 


� In the event window of 2009 Q3 day 3, there is release of information of new debt, decline of court. 


� The next day after Q4 announcement it was announced that it is offered to invest in GRD1R stocks – it could bias the AR of Q4.


� Day before Q3 2007 11 05 announcement GRD1R was nominated as the best efficient management in Latvia, this might bias the evaluation  of Q3 effects


� The event window of 2008 Q3 overlaps with other significant event what have generated quit significant returns on the beginning of the estimation window. 


� 2009 Q1 overlaps with 2008 q4. 


� 2005 Q1 AND 2007 Q1 overlaps with the 2004 Q4  and 2006 Q1 announcement’s event window respectively.
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