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Abstract: 

The event study is a methodology used to study share price behaviour around specific events and 

share price reaction to such events as stated by Binder (1998). Most of early event study works are 

focused on examination of share prices behavior in relation to corporate announcements like 

mergers and acquisitions, dividend announcements, stock splits and changes in accounting rule as 

stated by Binder (1998). According to him event study has become standard methodology in any 

strategic and financial economic research in order to measure the effect of event on share prices. 

This paper discusses in detail the event study methodology with specific reference to market model. 
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1. Introduction 

An event study is an analysis of whether there was a statistically significant reaction in financial 

markets to past occurrences of a given type of event that is hypothesized to affect public firms' 

market values. 

 

Lo and Mac Kinlay (2004) and Binder1 (1998) claim that the event study has most successful application 

in area of corporate finance. According to Mac Kinlay (1997) an early event study which examined share 

prices reaction was done by Dolley (1933). Ball & Brown (1968) and Fama et al.(1969) are credited with 

seminal work to examine the impact of an economic event or news on share prices in response to the 

event using this methodology. They are responsible for popularity of this methodology which uses 

abnormal stock returns. There are numerous studies which uses event study. The most often cited 

resources relating to event study are - Brown and Warner (1980), Brown and Warner (1985), Corrado 

(1989), Cowan (1992) , Kothari and Warner (1997), Campbell (1997) and Binder (1998). 

 

The event that affects a firm's market value may be within the firm's control, such as the event of the 

announcement of a stock split, as in this case. Or the event may be outside the firm's control, such as 

the event of a legislative act being passed, or a regulatory ruling being announced, that will affect the 

firm's future operations in some way. An event study is used to examine reactions of the market to 

events of interest. An event study methodology assumes that capital markets are sufficiently efficient 

to evaluate the impact of new events on the firms' expected future profits. McWilliams and Siegel 

(1997) states that an event study methodology, “determines whether there is an ‘abnormal’ stock 

price effect associated with an unanticipated event. From this analysis the researcher can infer the 

significance of the event”.  

 
1 The event study is a methodology used to study share price behaviour around specific events and share price reaction to 

such events as stated by Binder (1998). 
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2. Event studies can be classified into three groups 

• Market efficiency studies these studies using the methodology to assess speed and accuracy of 

market’s reaction and incorporation of original news.  

• Information impact researches: these studies evaluate the extent to which companies returns 

response to an event.  

• Group segregating researches: these studies examine abnormal return after segregating securities 

into various sub sections. They analyze the variation of abnormal return among different 

subsections. It is also termed as Metric explanation (Bowman, 1983) where metric means extra 

returns.  

 

A simple event study involves the following steps: 

• Identifying the event of interest and defining an event window. 

• Selecting a set of cases to include in the analysis, to form the sample. 

• Predicting a "normal" outcome during the event window in the absence of the event using the 

estimation period just immediately before the event period. 

• Estimating the abnormal outcome within the event window, where the abnormal return is defined 

as the difference between the actual and predicted returns during the event window. 

• Testing whether the abnormal return is statistically different from zero. 

 

3. Analysis Period 

The analysis period is the time span of the daily series of returns on which the 

measurement of information content for an earnings announcement is based. The analysis period is 

made up of the announcement period and the comparison period, which are defined in relation to the 

event date.  

• Event day is the day on which event takes place, or day around which effect of an event is 

presumed to take place, or the date around which a diffused effect is presumed to be distributed. 

The event day is assigned time t0. Researchers generally use the date on which the first public 

announcement of an event took place. 

• Event period or window is period over which significant effect of the event is presumed to be 

reflected on share prices and needs to be studied. The announcement period may contain only the 

event date, or it may contain additional days. The additional days may be arranged either 

symmetrically or asymmetrically around the event date. The length of the announcement period 

is an important methodological issue.  

• It is not always possible to know with certainty the exact date on which a piece of information 

first reached the market. The information may become known to a wide segment of the market 

prior to the first public announcement through a news leak or it may be released in a form which 

effectively communicates the information but which is not considered to be a public 

announcement of the event itself. For example, Foster (1973) reported that announcement of an 

"earnings estimate" by a company official effectively usurped the information content of the 

subsequent earnings announcement. 

• The length of event window is an important methodological and debatable issue closely related to 

event date uncertainty. Different researchers have used different event window lengths. A small 

event window is used in the analysis to exclude confounding events and noise which may be 

created due to occurrence of other corporate announcements which may affect company’s 

valuation. 

• The expected returns are estimated outside event window over the ‘estimation period’ to ensure 
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that event does not influence parameter estimates of normal model. The estimation period also 

termed as comparison period is the period which is used as the basis for estimating what the 

values of the observed time series during the announcement period would have been if the 

announcement had not occurred. The comparison period excludes the announcement period, and 

can be symmetrical or asymmetrical around the announcement period. Kiger (1972) used a five-

day period beginning eight days prior to the earnings announcement. Eades, Hess, and Kim 

(1984) used 30 days on each side of the announcement period. Zeghal (1983, 1984) used all of 

those days of the calendar year which did not fall within an announcement period. 

 

For example if event windows proposed are: 

1. AD (–) 20 to AD (+) 20  

2. ED (–) 20 to ED (+) 20   

 

So, an event window of 41 days is used i.e.20 days before and 20 days after the event day. The event 

day is t0.Twenty days before event day are designated as t–20 to t–1 and 20 days after event day are 

designated as t+1 to t+20.   

 

Estimation period or window will be any period used for estimating values which observed time 

series would have attained during the event period if the event had not occurred. The estimation 

period excludes the event period and the length of same may vary in 100-300 days if daily and 240-

360 days if monthly data or even up to a few months. A pictorial representation defining the analysis 

period is given below: 

 

4. Defining the Analysis Period  

Time series of daily excess returns  

++ + +++ + ++ + + ++ ++ +++++ + ++ +++ +++ + ++ ++  

Analysis period  

––––––––––––––––––––––––––––––––––––––––––––––––––––   

Comparison period  

–––––––––––––––––– –––––––––––––––––––––   

Announcement period  

––   

Event date  

  

t=0  

FIGURE 1: Defining the Analysis Period 

 

5. Advantages of Event Study Methodology 

• Event study methodology uses security prices and the expected effects of event are reflected 

immediately in security prices. 

• It is a powerful and easy design. 

• It has the ability to detect abnormal performance. 

• It can be used in less than perfect conditions. 

• It is easy to interpret and share. 

• It is more accurate than accounting-based measures. 

• It is an unbiased estimate of risk and return on investments. 
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6. Disadvantages of Event Study Methodology 

• The basic assumptions are not clear. 

• It is not easy to ascertain likely implications. 

• Results have independent events impact. 

• Results have unexpected events impact. 

• It uses abnormal returns which is partial measure of firm's performance. 

• It requires current knowledge of cause-effect relations. 

• The selection of sample not easy. 

• It requires determination of abnormal returns (AR). 

• It only explain effect on abnormal returns (AR) 

• Important requirement is that market must be efficient. 

 

7. Areas of use 

• Stock market information or recommendations 

• IPO, Stock splits, Right issue, Cross listing 

• Mergers and acquisitions 

• Dividend announcements 

• Audit reports ,financial statement and ratings 

• Insider trading 

• Political event or macroeconomic announcements 

• Investment strategies, index revision and  corporate announcements 

 

The sample obtained and used for the methodology may have an impact of following. 

• Confounding events. 

• Multiple announcements. 

• Anticipation of events (event window)/Leakage of event information. 

• Self-reported data. 

• Publicly-traded firms. 

 

8. Methods used in Event Study Methodology  

There are several methods that may be used to estimate abnormal returns. Some of them are: 

• Mean return model: This method uses differences in actual returns in event window and mean 

returns in estimation period in order to estimate the abnormal returns. 

• Market return model : This method uses difference in actual returns in event window and mean 

returns of the market in estimation period in order to estimate the abnormal returns. 

• Control portfolio return: This method uses difference in actual return in event window of sample 

firms and actual return of the portfolio firms in event period in order to estimate the abnormal 

returns. 

• Multiple index market model: This method uses includes additional indexes for study of impact 

of other factors other than the market index in order to estimate the abnormal returns. 

• The Market model or risk adjusted returns model is used to estimate normal returns.  
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9. Market Model or Risk Adjusted Returns Model 

The Market model is suggested as most popular and powerful2 model of event study to measure ARs 

for the event window. The ARs, AARs, CAARs and other measures are computed for event window 

using following:  

 

9.1 Step a: Daily returns for each sample company  

The daily return for each sample company is computed for estimation window and for event window 

using:  

Rit = log(Pit − Pi(t−1))         (1)                                 

Where, Pit and Pi (t–1) are respective daily closing share prices for company i at day t and t-1,  

Rit is actual return for company i at day t. 

 

9.2 Step b: Daily returns for market  

The daily returns for market are computed using daily values of BSE sensex (proxy for market 

portfolio) for the same period using:  

Rmt = log(Iit − Ii(t−1))(2) 

Where, Iit and I i (t–1) are respective daily index values at time t and t–1 respectively, 

Rmt is Return of Market portfolio for the period. 

 

9.3 Step c: Abnormal returns calculation 

Abnormal return is defined as actual return (Rit) minus normal return (NRit). 

𝐴𝑅𝑖𝑡 =  𝑅𝑖𝑡 − 𝑁𝑅𝑖𝑡   (3) 

Normal Return is calculated using Market model which is –  

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖  𝑅𝑚𝑡 + 𝜖𝑖𝑡                                       

And,  𝑁𝑅𝑖𝑡 = �̂�𝑖 + �̂�𝑖  𝑅𝑚𝑡     (4) 

 

Rmt is return on market index for day t.αi measures mean returns not explained by the market.βi 

measures sensitivity of return (company i) to the market return and εit is the statistical error whose 

expectation is assumed to be zero. 

 

Using Eq. (1.3) and Eq. (1.4), abnormal returns are defined as residuals or prediction errors of model 

which is as under: 

𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − 𝑁𝑅𝑖𝑡 = 𝑅𝑖𝑡 − (�̂�𝑖  + �̂�𝑖   𝑅𝑚𝑡)   (5) 

Where, �̂� 𝑎𝑛𝑑 �̂� are OLS estimators of the regression coefficient estimated over estimation window. 

 

9.4 Step e: Average Abnormal returns (AARs) 

To eliminate effect of any one or group of shares on ARs, ARs (Abnormal returns) are aggregated 

and averaged for each day in event window.The un-weighted cross-sectional AARs in period t are 

calculated using: 

𝐴𝐴𝑅𝑖𝑡 =
∑ 𝐴𝑅𝑖𝑡

𝑁

𝑖=1

𝑁
      (6) 

Where, N is number of shares for which ARs are present on day‘t’ in the event window. 

 

 

 
2  Brown and Warner (1985) concluded that methodology based on Market model is well specified and 

relatively powerful under a variety of conditions. 
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9.5 Step f: Significance test for AAR 

Large deviation of AARs from zero indicates abnormal performance. 

The null hypothesis tested is – 

𝐻𝑜 ∶ 𝐸 (𝐴𝐴𝑅𝑖𝑡  ) = 0 

Z-test3 is used to test statistical significance of AARs on an event day.𝜎 is unknown and estimator of  

𝜎 can be constructed from cross-sectional variance of ARs in period t. The Z-statistics is calculated 

as under: 

𝑍 =  √𝑁  (
𝐴𝐴𝑅𝑖𝑡

𝑠𝑡
)   ≈ 𝑁(0,1)  (7) 

 

If AARs are other than zero and statistically significant it indicates that share prices on an average 

behave positively or negatively to stock splits and have an impact on shareholders wealth.  

 

9.6 Step g: SAR and Significance Test  

The assumption that variance of all ARs is equal for all companies is not likely to be true. Some 

shares may be more volatile than others lowering power of Z-test. Therefore, weighted average of 

ARs can be taken which puts lower weight on ARs with high variance.   

 

Reciprocal of estimated standard deviation4 of ARs of estimation window can be used as weight to 

calculate SARs of individual company in following way: 

𝑆𝐴𝑅𝑖𝑡 = ∑  
𝐴𝑅𝑖𝑡

𝑠𝑖

𝑁
𝑖=1                    And(8) 

𝐴𝑆𝐴𝑅𝑖𝑡 =
1

𝑁
∑ 𝑆𝐴𝑅𝑖𝑡

𝑁
𝑖=1 =  

1

𝑁
  ∑  

𝐴𝑅𝑖𝑡

𝑠𝑖

𝑁
𝑖=1    (9) 

 

9.7 Step h: Significance Test for SAR 

The ASARit is cross sectional average of SARs. The ASARs is assumed to be uncorrelated across 

companies and used to test the null hypothesis:  

𝐻𝑜 ∶ 𝐸 (𝐴𝑆𝐴𝑅𝑖𝑡  ) = 0, 

For which following Z-statistic is constructed: 

𝑍𝑠 = √𝑁  (𝐴𝑆𝐴𝑅𝑖𝑡) =
1

√𝑁
 (∑ 𝑆𝐴𝑅𝑖𝑡

𝑁
𝑖=1 )   (10) 

 

9.8 Step i: Cumulative Average Abnormal Return (CAARs)  

The cumulative effect of AARs on days around the event is calculated using CAARs.  

CAAR can be obtained by aggregating AARs for event day t1 through t2 time using: 

CAARit = ∑ AARit
t2
t=t1   (11) 

 

Where, t is number of days for which AARs are cumulated in the event window.The null hypothesis 

tested is that CAAR at the end of period over which AARs are aggregated is zero. If CAARs is 

greater than zero with significant positive values it implies that there is significant impact of stock 

 
3 Z-test assumes that AARs are independently and identically distributed, have same mean and variances and are 

cross-sectionally uncorrelated 
4  Standard deviation of ARs for each sample company is computed for estimation period starting from t–181 

and till t–21 days. The purpose of standardization is to ensure that ARs of a particular share has same 

variance. Each residual (AR) will have estimated variance as 1.The hypothesis to be tested is that Average 

Standardized ARs aggregated for all companies across time are equal to zero. The method of 

standardization is often attributed to Patell (1976). 
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splits on ARs.  

 

To examine impact of stock splits over different time intervals CAARs values are calculated by 

aggregating AARs over event window of 41, 21,11,5 and 3 days in order.  

 

9.9 Step j: Significance Test - CSAR 

For testing statistical significance of CAARs for N number of companies over t days (t1 through t2) Z 

cs-statistic is calculated using:  

Zcs =
1

√N∗T
 (∑ SARit

t2i
i=t1i

)    (12) 

 

10. Conclusion 

An event5 study analyses presence or absence of statistically significant reaction to past occurrences 

or events of a given type in financial markets that is assumed to affect company’s market value. The 

focus in event study lies on whether reaction of market is significantly different from what it 

normally should be in case no event occurs in the market.Standard Event study methodology, as 

developed by Fama, Fisher, Jenson and Roll (1969) and Brown and Warner (1985), can be used to 

find the impact of stock splits on share prices. Lo and MacKinlay (2004) and Binder6 (1998) claim 

that the event study has most successful application in area of corporate finance. Ball & Brown 

(1968) and Fama et al.(1969) are credited with seminal work to examine the impact of an economic 

event or news on share prices in response to the event using this methodology. The most often cited 

resources relating to event study are - Brown and Warner (1980), Brown and Warner (1985), 

Corrado (1989), Cowan (1992), Kothari and Warner (1997), Campbell (1997) and Binder (1998). 
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