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Abstract

Using the sample of three largest stocks from seven main market sectors in the 
US, the thesis examines the effect of information content of earnings announce
ments on market reaction across sectors. Our findings prove the asymmetry of 
market reaction to different earnings surprise categories with negative-surprise 
reaction being the most profound. The financial markets tend to be less ef
ficient in response to negative earnings surprises. Leakage of information is 
not present suggesting that insider trading is well-mitigated on the US capital 
markets. Furthermore, we investigate the market reaction to earnings surprises 
in different sectors separately and find that Consumer Staples and IT sector 
tend to be the most sensitive, on the contrary Telecommunication and Energy 
sector tend to be the least sensitive.
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Abstrakt

Za použití vzorku tří největších firem ze sedmi hlavních tržních sektorů v 
USA tato práce zkoumá efekt informačního obsahu oznámení zisků na tržní 
reakci napříč sektory. Naše výsledky dokazují asymetrii tržní reakce vzh
ledem k různým kategoriím ziskových překvapení, kde reakce s negativním 
překvapením má nejhlubší dopad. Finanční trhy mají tendenci být méně efek
tivní v reakci na negativní ziskové překvapení. Unik informací nebyl prokázán, 
což naznačuje, že obchodování zasvěcených osob na kapitálových trzích v USA 
je upozaděno. Dále zkoumáme tržní reakci na ziskové překvapení v různých 
sektorech a docházíme k závěru, že spotřební a IT sektor se chovaly nejcitlivěji, 
zatímco telekomunikace a sektor energií se chovaly nejméně citlivě.
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Motivation As well as footballers have their Premier League season, ice hockey 
fans - NHL season or car lovers - Formula 1 season, people in finance do experience 
their own seasons, too. Those are held on a quarterly basis and they come out of the 
corporates announcing their earnings for a certain period. Reports use to be watched 
very closely by investors as the earnings surprise might arise when the realized values 

deviate from the analysts’ estimates. Such surprise might have a significant impact 
on company’s stock price. Disappointing results might cause the stock to tumble. By 
contrast, better-than-expected earnings very often lead to a rise in the stock price.

Despite the direction of market reaction, we would like to observe the pace of 
reaction. The purpose of this study will be to test semi-strong form efficient market 
hypothesis through our sample of earnings announcements and their effect on the 
stock market price. More specifically, we would like to examine how fast does the 
stock price take to incorporate the new information coming from earnings reports. 
The semi-strong efficiency assumes that the stock price reflects all publicly available 
information released by companies making it impossible to gain above normal returns 
by acting on public announcements.

It is a common practice that a management uses the tool of corporate guidance 
and releases further information regarding the performance of the firm in the in
terim especially when the analysts’ estimates largely differ from the real values. The 
management can act due to its insider position and smooth the market reaction on 
the announcement date making the earnings surprise much smaller. Anilowski et al. 
(2007) found the evidence that predominantly downward guidance has a significant 
impact on stock prices towards the end of each calendar quarter. Our goal will be to 

determine whether there is any difference in earnings surprises on and after the an
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nouncement dates between firms which actively use the corporate guidance tool and 
those which remain passive and do not provide markets with additional information 
in the interim.

Last but not least, the sensitivity of market reaction on earnings announcements 
dependent on a particular business cycle will be subject to our analysis. For our pur
poses we will take the most recent financial crisis from 2008 as an important milestone 
and we will investigate whether the market reaction on earnings announcements sig
nificantly differs in pre- and post-crisis period.

Hypotheses

Hypothesis # 1 : Markets do not react on earnings surprises as they are already 
factoring the results into their price expectations.

Hypothesis #2: Sector does not have an impact on market reaction.

Hypothesis #3: Country of incorporation does not have an impact on market 
reaction.

Hypothesis #4: Corporate guidance effectively reduces earnings surprises and 
as a result stock market volatility declines.

Hypothesis #5: Business cycle does not have an effect on sensitivity of market 
reaction on earnings announcement.

Methodology In this work the standard risk adjusted event study methodology 
(ESM) from the finance literature will be employed. ESM will enable us to isolate 
the effect of the event from other general market movements. The market returns 
triggered by the event are called abnormal returns and are defined as the difference 
between the realized returns and the expected return given the absence of the event. 
The model can be estimated by two different estimators. First, we will use simple 
OLS procedure (so-called Market Model) to estimate risk-adjusted expected returns 
and from these we will derive abnormal returns. The second way how to obtain 
market return estimates is to use friction modelling approach in which the values of 

relevant parameters are determined by the maximum likelihood estimator. Friction 
modelling use to be applied in the context of a thinly-traded market as it is not 
explicitly reliant upon the assumptions of OLS procedure and thus proven to be 
more robust.

The earnings reports and earnings announcement dates were obtained through 
I/B/E/S and for the purpose of this study the sample is restricted from the first 
quarter 2006 to the first quarter 2016. We also obtain daily stock return from Datas- 
tream and Yahoo Finance for the identical timeframe. In our cross-sectional analysis,
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we focus on individual representatives of each sector in a particular country of in
corporation (usually the first three companies according to market capitalization). 
Sectors represented in the study will be Financials or Banking, Automotive, Con
sumer Staples and Information Technology. Furthermore, we would like to compare 
firms across different countries and therefore we further divide the sample accord
ing to country of incorporation. Countries represented in the sample will be United 
States, United Kingdom and Japan.

Expected Contribution In this thesis we would like to find out how market re
action on earnings announcements differs across different sectors and countries. For 
such purpose we will employ event study methodology estimated via market model 
and subsequently the results will be cross-checked via friction modelling approach. 
The results should point out significant differences across earnings surprises across 
sectors. Furthermore, we would like to compare earnings surprises of companies 
which use corporate guidance relative to those which provide the market with no in
formation in the interim. Based on our results, we should obtain a relevant measure 
of efficiency of individual sectors which can be further used for a trading strategy in 
less efficient sectors.

Outline

1. Motivation

2. Literature Review

3. Data Description

4. Methodology

5. Empirical Analysis

6. Concluding Remarks
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Chapter 1

Introduction

Economists are frequently asked to quantify the impact of an economic event on 
the value of a specific firm. At the first glance, this seems to be a pretty difficult 
task, but there exist certain tools to measure such effect. The methodology is 
known as an event study and is constructed using financial data on public 
companies. The event study examines the impact of the event on the value of 
a company. Economic theory assumes the rationality of market participants. 
If all market participants were to behave rationally, stock prices would reflect 
all publicly available information. Given that, a new event releasing unknown 
information to public would carry a significant implications to the value of a 
company. Thus, a measure quantifying the impact of the event on stock price 
observed over relatively short period of time is constructed. An application of 
the event study is extensive starting from economics and finance to the field 
of law and economics. In corporate finance the event study is applied to wide 
range of events such as dividend announcements, mergers and acquisitions, 
stock splits etc. Event study can also be applied to economy wide events, 
e.g. interest rate movements, unemployment figures or trade deficit. In vast 
majority of applications, the effect of the event is examined on the price of 
certain class of securities, most often common equity. However, event studies 
using debt securities do exist as well, with very little modification.

The objective of this thesis is to examine the reaction of financial markets on 
earnings announcements across different sectors. Quarterly corporate earnings 
announcements will fulfill our definition of the event. The reaction of financial 
markets will be observed on the development of stock prices of individual listed 
companies over a short time span surrounding the event. In order to com
pare stock-price sensitivity to the earnings announcements across sectors, we



1. Introduction 2

have chosen three largest listed companies (according to market capitalization) 
across seven major sectors in the most liquid financial market in the world - 
the US. Our aim will be to detect how the stock price responds on the back 
of different types of earnings surprises. In addition to size and direction of the 
stock price movement, we will focus on the pace of reaction and whether certain 
market participants act in accordance with the earnings surprise prior to the 
event announcement indicating insider trading. According to Fama (1970), the 
market takes semi-strong form of efficiency if the stock price reflects all publicly 
available information. As a result, one cannot gain by acting on the released 
information. We would like to demonstrate that there is in fact possibility 
to gain above normal returns by acting on the incoming information point
ing out the inconsistency with market efficiency. Prior research1 has detected 
that the abnormal returns do indeed appear in two to three-day period around 
the announcement date. These findings suggest that even though the financial 
markets might generally be efficient, there might exist some leakage of informa
tion prior to the announcement, or post-earnings-announcement drift (PEAD). 
Such study of abnormal returns around the announcement date might help in
vestors to capture and identify the arbitrage opportunity associated with the 
earnings announcements. There exist a plenty of reasons for re-examination 
of the stock market reaction to earnings surprises. First, majority of the re
search was conducted in the late 1980s and 1990s. Since then, the method 
of publishing the corporate results has changed from publishing in the Wall 
Street Journal to releasing the earnings results digitally. Such change in the 
method of revealing corporate news has changed the whole industry and has 
made the financial markets more efficient. Information technology allows for 
rapid absorption of the new information into the markets, and electronic trad
ing facilitates price adjustments to news entering the market. However, there 
has been little research on how the financial markets react in response to the 
earnings announcements in the modern era of digital announcements. Second 
reason is that almost all previous research has pooled companies with negative 
and positive earnings surprises together while measuring the effect of earnings 
surprises on abnormal returns. These studies regressed the absolute value of 
earnings surprise on the absolute value of abnormal returns. There are, how
ever, reasons to believe that financial markets react asymmetrically in response 
to positive and negative news. Being said that, a better approach would be

1 Freeman and Tse (1989), Bernard and Thomas(1989) or Rendleman, Jones and Latane 
(1987).
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to split the earnings surprises into positive, negative and neutral categories, 
and examine their effect on abnormal returns separately. Third, there exists 
little research on market reaction to corporate events across different sectors. 
It gives economic sense that sector characteristics and specificities should, in 
theory, play role in market reaction to earnings surprises, e.g. the level of com
petition is different across individual sectors and therefore certain sectors tend 
to be a bit more sensitive to earnings surprises than the others. This study 
contributes to the current strand of literature on corporate earnings announce
ments and market efficiency by demonstrating different patterns in individual 
sectors with respect to market reaction to earnings announcements.

The thesis examines the market reaction to earnings announcements across 
individual sectors and is structured as follows: Chapter 2 introduces the re
lationship of the earnings announcements and the company’s stock price, and 
provides motivation of the study. Chapter 3 summarizes the strands of liter
ature conducted on the event studies, efficient market hypothesis, the impact 
of corporate earnings announcements on the financial markets, and the stock 
price anomalies such as post-earnings-announcement drift (PEAD). Central to 
an event study is the measurement of abnormal returns. Chapter 4 starts 
with introduction of an event study methodology followed by statistical and 
economic models for estimating normal returns, and is concluded by calculat
ing abnormal returns, making statistical inferences about these returns and 
aggregating them over several event observations. Chapter 5 provides a de
scription of data used in the study, and defines the event window in the event 
study methodology. Chapter 6 provides the empirical findings and discusses 
economic implications, and finally Chapter 7 concludes.



Chapter 2

Motivation

In sports, spectators commonly experience and look forward to the start of the 
new season. Financiers do experience their own seasons, too. They are coming 
on a regular basis, four times a year. Market participants are awaiting the new 
information coming out of the listed companies at the beginning of each quarter. 
The reports may carry the whole range of new information, but closer attention 
is usually paid to the level of companies’ earnings. The earnings, defined as 
after-tax net income, and the circumstances related to them indicate whether 
the business carries a potential to grow in the future. Given that, the release 
of such information may carry great implications to the company’s stock price.

In practice, the level of earnings is regularly guided by the analysts’ fore
casts familiar with a particular business. Analysts face a complicated task of 
predicting future earnings and they are often subject to many biases. To name 
just a few of them, analysts generally rely on publicly-available information and 
therefore they are trying to predict the future stream of cash flows from the 
outside. Furthermore, the analysts tend to exhibit herding behavior shifting 
their estimates over time to be more in line with their peers. This is mostly 
attributed to the fear that they will be proven wrong. Consequently, a space 
for earnings surprises might arise if the company misses or beats its estimates. 
Such surprise may capitalize very quickly if the company is listed on the stock 
exchange and its statements are disclosed directly to market participants. As 
we would expect, disappointing results may cause the stock price to tumble. 
On the other hand, earnings beating its estimates could lead to a rally in its 
stock price.

Improved earnings results relative to historical values do not necessarily 
ensure the stock price to rise. Taking into consideration a stock in a booming
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environment with a very high anticipated growth rate in the future, improved 
earnings results by 30% relative to the previous year do not necessarily mean a 
good result for the company if the analysts’ consensus was around 50%. As one 
may say, earnings surprise does not qualify for a good indicator of company’s 
long-term ability to grow, it is, however, one of the key drivers of the stock 
performance in the short run. As a result, examining such relationship might 
indicate certain patterns on market efficiency.

One of the aims of the thesis will be to monitor and track the size, direc
tion and the pace of market reaction on the back of earnings announcements. 
As outlined by Fama (1970), the markets can take three forms of market effi
ciency - weak, semi-strong and strong. The weak form of efficiency assumes all 
historical information is reflected in the asset price, thus being impossible to 
gain above normal returns. As documented by Titan (2015), following a the
ory of random walk one cannot predict the future development of asset prices 
based on historical information. The semi-strong form of efficiency will be of 
particular interest as it assumes the stock price carrying all publicly available 
information released by the companies. This would imply that it is impossible 
to make above normal returns by acting on the incoming information. The 
above normal returns are known as abnormal returns in finance literature and 
will be introduced in the Chapter 4 related to methodology. Last but not least, 
the strong form of efficiency includes all publicly and privately available infor
mation. This would also capture the illegal act known as insider trading as 
the private information might leak even prior to the announcement. Mostly 
semi-strong and strong form of efficiency will be focal point of this thesis that 
will be challenged.

As investors withstand different levels of risk aversion, psychological pat
terns come into play and the so-called animal spirits introduced by Keynes 
(1936) can be observed. The negative bias also known as negative effect refers 
to an asymmetry of perception, when things of equal intensity but of rather 
negative nature bear a greater psychological effect than neutral or positive 
things do. In practice, the positive outcome of an earnings announcement will 
generally have less impact on market reaction than the identical earnings out
come but with a negative sign. In order to address this issue we have divided 
the sample into three subcategories according to the type of the announcement 
into positive, negative and neutral news and our goal will be to detect and 
capture this negative bias asymmetry.

Since we are aware of the fact that examining market efficiency might be
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very challenging and somewhat tricky, we do not assume that a one-fits-all 
approach would be an ideal one, and therefore we divide the sample into indi
vidual cross-sections according to market sectors. We believe that such division 
might uncover several patterns in digesting new information into the market. 
For instance, the financial sector might be under elevated scrutiny from its 
shareholders as one of the most important goals for a bank is to deliver divi
dends for its shareholders. As a result, any potential loss of trust in delivering 
such goals by missing earnings estimates might bear more serious consequences 
for financial institutions than for an energy firm with a rather rigid demand and 
very high barriers to entry. Our aim will be to spot the differences in market 
efficiency among individual sectors and potentially to point out the inefficient 
ones where an appropriate trading strategy could become profitable.



Chapter 3

Literature Overview

3.1 Event Study

The literature on event studies dates back to the first half of 20th century. 
Dolley (1933) is considered to be the first published event study. The article 
examines the price effect of common stock split-ups with a particular focus on 
the nominal price change at the time of the split. Using a sample of 95 splits 
from the period 1921-1930, he found out that in 57 cases the price increased 
after the split and the price dropped in 26 instances. Since early 1930s the 
event studies have experienced a period of increased level of sophistication. 
The improvements consisted in sorting out confounding events or removing 
general stock market price movements. Ashley (1962) is one of them exam
ining whether the share price is considerably driven by sentiment and moves 
contrary to earnings and dividends. The article finds that changes in earnings 
and dividends significantly affect people’s expectations about future develop
ment of a company. In the late 1960s two seminal works of Ball & Brown 
(1968) and Fama et al. (1969) introduced the methodology that is essentially 
identical to that which is in use today. Ball & Brown (1968) applied the event 
study methodology on the annual earnings reports whereas Fama et al. (1969) 
considered the announcements of stock splits examining the efficiency of the 
market. The author found a considerable support of the notion that stock 
prices adjust very rapidly to new information. In the years after these two 
influential studies, several event studies have been introduced addressing cer
tain issues related to violations of statistical assumptions used in early works. 
Papers written by Brown and Warner (1980, 1985) are considered very power
ful dealing with practical importance of the adjustments addressing statistical
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violations. The 1980 paper examines different event study methodologies to 
measure stock price performance using monthly data whereas the 1985 paper 
works with daily data. The use of daily (and sometimes intraday) data has 
become prevalent over time and has brought more precision in calculating ab
normal returns resulting in more informative studies of announcement effects. 
The relationship of market efficiency with event studies is addressed in later 
works such as Fama (1991), Kothari & Warner (1997), and Fama (1998).

3.2 Efficient Market Hypothesis

The capital market is said to be efficient when it fully reflects all relevant in
formation available to all economic agents in determining asset prices. More 
formally, the capital market is said to be efficient with respect to certain in
formation set, if a disclosure of such information set would not affect the asset 
prices. Furthermore, it also implies that it is not possible to gain economic 
profits by acting on the basis of that information set.

The efficient market hypothesis (EMH) was originally developed by Roberts 
(1967) and followed by Fama (1970). Since then, it has been a common practice 
to distinguish three forms of market efficiency based on individual type of the 
information set.

3.2.1 Weak Form Market Efficiency

The weak form of EMH asserts that prices fully reflect the information em
bedded in the historical sequence of prices. Being said that, economic agents 
cannot gain abnormal profits by acting on the basis of an analysis of past price 
patterns, which is a technique known as technical analysis. Samuelson (1965) 
and Mandelbrot (1966) have proved rigorously that under the assumption of 
no transaction costs and unimpeded flow of information, tomorrow’s prices in 
speculative markets will reflect only the tomorrow’s news being independent 
of the past price patterns. Nevertheless, news by nature are sort of an un
predictable event which makes future movement of prices a random departure 
from past prices.

Weak form of efficiency is commonly associated with “Random Walk Hy
pothesis” and it refers to a price series where all subsequent prices changes 
represent a random departures from historical prices. More formally, “Random 
Walk Hypothesis” states that investment returns are serially independent and
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that their probability distributions are intact through time. Several works, 
e.g. Cowles and Jones (1937) or Kendall (1953), have found the evidence that 
the serial correlation between successive prices was only marginal. Others, e.g. 
Roberts (1959) corroborated the fact that financial time series have similar ap
pearance to a randomly generated sequence of numbers, and that stock price 
movements remind the random Brownian motion of physical particles (Os
borne, 1959). However, there are several studies that contradict the weak form 
of EMH. Merton (1980) has shown that variance of stock returns can be pre
dicted by analyzing past price patterns. Such observation does not necessarily 
violate the weak form of EMH, which states that abnormal returns should not 
appear in the fully efficient market. However, the formal random walk model 
does not strictly hold and should be rather substituted by submartingale pro
cess instead.

3.2.2 Semi-Strong Form Market Efficiency

The senri-strong form of EMH asserts that current stock prices reflect all rel
evant information embedded in historical sequence of prices plus all publicly 
accessible information relevant to company’s security. The semi-strong form 
of efficiency presumes that a technique known as fundamental analysis, e.g. 
analysis of company’s balance sheet, income statement or different sorts of 
announcements, cannot yield abnormal economic gains.

Stronger claim that all publicly available information has already been 
impounded into current market prices has been found far more controversial 
among investment professionals and has been challenged multiple times. Sev
eral studies have concluded to be in favor of the semi-strong form of efficiency. 
Faina, Fisher, Jensen and Roll (1969) studied the effect of stock splits on stock 
prices. While stock splits themselves do not carry economic benefit whatsoever, 
they are usually accompanied by increased dividends demonstrating manage
ment’s conviction to deliver growth in value to the shareholders. Thus, while 
stock splits usually result in a rally in the stock price, Faina et al. (1969) found 
no evidence of abnormal returns after the public announcement. Similarly to 
stock splits, mergers are often followed by the increase in the stock price of the 
acquired firm especially when they are accompanied by premium payments to 
the shareholders of the acquired firm. Dodd (1981) found out that the market 
rapidly adjusts to the public release of the merger and there are no significant 
abnormal price changes in response to the announcement.
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While majority of studies in financial literature support the semi-strong 
form of EMH, it seems like there is one field in finance where the senri-strong 
form efficiency does not strictly hold. There has been several studies on corpo
rate earnings announcements challenging the semi-strong form of EMH. Ball 
(1978) found abnormal risk-adjusted returns being systematically different from 
zero in the post-announcement period. Ball (1978) attributed some part of the 
inefficiencies to the misspecification of the capital asset pricing model (CAPM) 
and suggested a few steps to mitigate the estimation error. However, Watts 
(1978) re-estimated the model using Ball’s advice, and then he was able to 
detect the systematic abnormal returns. There has been a plenty of similar 
studies and some of them will be introduced in a separate part devoted to 
Event Studies and Corporate Earnings Announcements in Section 3.3.

3.2.3 Strong Form Market Efficiency

The strong form of EMH asserts that the current stock prices reflect all publicly 
and privately available information relevant to company’s security. Thus, not 
even those who possess the privileged information are able to yield economic 
profits by acting upon this set of private information. The assumption here is 
based upon the perfect release of information on the capital markets.

Empirical studies of strong form of efficiency have typically focused on the 
profitability of the illegal act known as insider trading. According to the as
sumption of the strong form of EMH, the insiders should not yield economic 
gains by acting upon their private information. Jaffe (1974) and Rozeff and 
Zaman (1988) provide considerable evidence that insider trades are indeed prof
itable. The latter study shows an evidence that insiders’ profits amount up to 
3% after deducting 2% of transaction costs. Being said that, the empirical 
studies do not appear to be consistent with the strong form of EMH.

3.3 Event Studies and Corporate Earnings Announce 

ments

As mentioned previously, earnings announcements anomaly remains one of few 
persistent mispricing patterns occurring on capital markets nowadays. This 
anomaly is being challenged quite regularly by the researchers due to its reg
ularity and common presence of abnormal returns on the announcement day.
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As we stated earlier, this anomaly represents a violation of semi-strong form 
of EMH since the new information flowing into the markets might cause the 
presence of abnormal returns which the investors might capitalize on. Ball & 
Brown (1968) was the first empirical evidence demonstrating the inefficiency of 
the capital markets after the announcement of corporate earnings while using 
CAPM for the estimation of abnormal returns. Some years later Ball (1978) 
argued that even though he found a significant evidence of risk-adjusted returns 
being systematically nonzero, some part of the inefficiency might result from 
the misspecification error of the estimation model. Nonetheless, Watts (1978) 
re-examined Ball’s results by using adjusted estimation model, and even then 
he was able to find the evidence of abnormal returns in the post-announcement 
period. Ball (1992) also points out that some studies where the effect of earn
ings announcement was examined suffer from misspecification error as this is 
the case of Ou and Penman (1989) as opposed to Freeman and Tse (1989), 
Bernard and Thomas(1989) or Rendleman, Jones and Latane (1987), whose 
results might in fact indicate market inefficiency.

Falk and Levy (1989) provided another evidence that the market is indeed 
inefficient especially on days surrounding the event day. They use a model 
called stochastic dominance instead of CAPM due to the concern that the port
folio of 171 companies could not sufficiently represent the whole stock market. 
Their findings suggest the information leakage on the first day prior to the an
nouncement and the delayed market response followed by significant abnormal 
returns even one day after the announcement date.

Kothari and Ball (1991) arrived to very similar results as Falk and Levy 
(1989) while calculating abnormal returns around the time of earnings an
nouncements for stocks listed on the New York Stock Exchange (NYSE). Using 
CAPM for the estimation of normal returns they found market inefficiency ex
actly on the same days as Falk and Levy did, e.g. announcement date plus one 
day before and one day after the announcement. The rest of their work is de
voted to the so-called “unsophisticated investors” effect. According to Kothari 
and Ball (1991), unsophisticated investor is someone who fails to correctly dis
tinguish the implications of components impounded in earnings reports and 
therefore act solely on the basis of whether the news are positive or negative. 
Given that, they anticipate unsophisticated investors to drive up the abnormal 
returns around the announcement date. They believe that such investors will 
be clustered around the firms of smaller size and thus they predict that those 
firms will exhibit greater abnormal returns in response to earnings surprises.
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Their findings did indeed prove them right when the size effect on abnormal 
returns was proven to be statistical significant and to have expected sign.

Qiu (2014) challenged the interpretation of their results as he pointed out 
that size effect might not be caused by the presence of unsophisticated in
vestors. Instead, he provides an alternative interpretation that smaller firms 
might yield greater abnormal returns at the time of the announcement pre
dominantly due to less liquidity. He proposes an alternative proxy for “unso
phisticated investors” effect being a number of analysts covering a particular 
stock. The reason being is that the more analysts are covering the stock, the 
more attention it receives from general public and therefore the more atten
tion it gets from unsophisticated investors who trade in response to earnings 
announcements, leading to the greater abnormal returns. His findings support 
the effect of new proxy only partially as he finds an evidence of “unsophisti
cated investor” effect in the positive surprise group, while being insignificant 
in the case of negative surprises.

Qiu (2014) also makes an important point that previous studies have pooled 
the firms into positive and negative surprise groups while measuring the effect 
of earnings surprises on abnormal returns. They then conduct a regression of 
absolute values of earnings surprises on the absolute value of abnormal returns. 
However, the finance literature suggests that there is an evidence of asymmetric 
reaction to positive and negative news and thus the effect of both groups would 
not necessarily be identical in size. As a result Qiu (2014) proposes to split 
the sample into two groups according to the type of the news and analyze 
both groups separately. His findings confirm his expectations that negative 
news carry much more severe stock price implications. In this thesis, we will 
split the sample into three groups, i.e. positive, negative, neutral, and we will 
analyze each group separately.

3.4 Post-Earnings-Announcement Drift

Post-earnings-announcement drift (PEAD) is considered to be a long-standing 
anomaly that contradicts the paradigm of market efficiency. PEAD is broadly 
understood as an inadequate reaction of investors in response to earnings- 
announcement surprises. Such phenomenon was observed and described for 
the first time by Ball & Brown (1968) demonstrating it on the US capital mar
kets. He found out that in the post-announcement period the abnormal returns 
continue to drift up (down) for the positive (negative) earnings surprises.
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Watts (1978), Rendleman, Jones and Latane (1982) and Foster, Olsen and 
Shevlin (1984) belong among those who have managed to replicate the phe
nomenon. On the period of 60 days after the announcement, Foster et al. 
(1984) arrived to a conclusion that a strategy being long in stocks with unex
pected earnings in the highest decile, and being short in stocks with unexpected 
earnings in the lowest decile yields an annualized abnormal return of approxi
mately 25% before transaction costs.

Competing explanations for the existence of PEAD generally fall into two 
categories. First class claims that at least a portion of PEAD might be con
tributed to the delayed price response to the new information. The delayed 
price response might either because investors fail to assimilate available infor
mation, or because certain costs, e.g. transaction costs or opportunity costs 
due to implementation of a trading strategy, exceed gains for immediate ex
ploitation of the new information for a sufficiently large number of investors. A 
second class claims that the existence of PEAD might be contributed to mis
specification or incompleteness of the estimation model such as CAPM, and 
that researchers fail to fully adjust normal returns for risk. Being said that, 
abnormal returns compensate for the risk being carried by the investors which 
is priced in but not captured by the estimation model. As a result, such expla
nation would require firms with unexpectedly high (low) earnings to become 
more (less) risky on a somewhat unrecognized scale.

3.4.1 Delayed Price Response

It has been a difficult question for researchers to explain why a delayed price 
response to earnings announcements occurs. One of the possible explanations 
might be that market prices are made by investors who are not able to capture 
the full implications of earnings announcements. Given that, some investors 
may fail to form unbiased estimates of future earnings upon disclosure of current 
earnings, where some portion of the response is not occurring until the analysts’ 
forecasts are revised or future earnings are realized. Although, this fact departs 
dramatically from most academics’ view on market efficiency, there are some 
studies supporting the fact. Kormendi and Lipe (1987) and Freeman and Tse 
(1989) found out that even though the responses on current earnings reveal at 
least some implications on future earnings, it does not necessarily imply the 
completeness of the immediate response.
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3.4.2 CAPM Misspecification

As mentioned earlier, Ball (1978) argues that even in an efficient market, trad
ing strategies based on earnings surprises might generate abnormal returns 
due to misspecification error in the CAPM model. Such evidence was later 
confirmed by Ball, Kothari and Watts (1988) and Foster, Olsen and Shevlin 
(1984).

Although previous studies assumed for purposes of estimation betas to be 
stationary, Ball et al. (1988) found that betas shift upward (downward) for 
firms with high (low) unexpected earnings. In order to mitigate the upward 
(downward) estimation bias Ball et al. (1988) allowed betas to shift annually. 
By doing so, they arrived to a conclusion that PEAD is no longer significant.

A second evidence consistent with CAPM misspecification is a study of 
Foster et al. (1984), where they compare two alternative approaches analyzing 
the post-announcement behavior of stock returns. First approach is called 
Earnings-based model (EBM) where earnings announcements are clustered into 
deciles based on standing of standardized unexpected earnings (SUE) relative 
to prior-quarter SUE distribution. The second approach was called Security- 
return model (SRM) where the firms are assigned into portfolios on the basis 
of firm’s estimated abnormal returns over the period of 60 days prior to and 
including the announcement day. The ultimate result of the comparison of 
these two approaches was that under SRM there has been no indication of 
PEAD, whereas under EBM a significant PEAD has been found.

Bernard and Thomas (1989) suggest that Foster’s results are consistent 
both with explanations where the drift reflects the firm’s risk premium, and 
where the drift is a delayed price response. They show that if there exists 
some delay to earnings news, and the fraction of total response that is delayed 
varies substantially across individual firms, then it is very likely that the EBM 
tests detect a significant drift, while at the same time the SRM tests do not. 
Being said that, Bernard and Thomas (1989) suggest that rather than discrim
inating between CAPM misspecification and delayed price response, it imposes 
restrictions on the nature of CAPM misspecification, and on the delayed price 
response, that could explain the drift. Thus, Foster’s results leave the question 
on causes of PEAD open.



Chapter 4

Methodology

4.1 Event Study Procedure

For the purpose of this work, the risk adjusted Event Study Methodology 
(ESM) is employed. ESM is commonly used technique in finance literature 
examining the impact of certain events on financial markets. The essence of 
event study is to posit an event of interest and a period over which the impact 
of the event on the stock price is examined - event window. It is a common 
practice to define an event window larger than the specific period of interest. 
This will allow us to examine the development of the price even several days 
before or after the announcement date. The period before the announcement 
date is of particular interest due to potential leakage of information where mar
ket participants can acquire the new information prior to the announcement 
date and can act upon the new facts. The post-announcement period is of 
particular interest due to potential delayed price response where investors fail 
to assimilate available information, or because certain costs exceed gains for 
immediate exploitation of the new information.

Evaluation of the event’s impact requires a determination of so-called nor
mal returns (NR) of a security1. The normal return is defined as a mean return 
of a security in the absence of the event. Furthermore, we would need to de
fine abnormal returns (AR) of a security. Abnormal return is defined as the 
realized return of a security over the event window minus the normal return of 
a security over the same period. For security i and event day t the abnormal 
return is

'Also known as expected return.
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ARlt =  Ru - E ( R it\Xt) (4.1)

where R it and E {R it\Xt~) stand for actual and normal returns conditional on 
past returns. Past returns are calculated on the period prior to the event 
window - estimation window. The length of the estimation window usually 
depends on the individual method employed, but we follow Brown & Warner 
(1985) and set the estimation window of 239 trading days prior to the event 
window, which eventually reflects the history of past-year stock prices.

It is also necessary to define the length of the observation interval, the event 
window. MacKinlay (1997) proposes to take the interval of 41 days and split 
it into two equal periods of twenty days with one day being an event day in 
the center. Contrarily, Qiu (2014) works with the event window of ten days 
before and ten days after the announcement and finds significant abnormal 
returns solely on the announcement day. Being said that, we work with the 
latter version of the shortened event window. What is even more crucial than 
length of the event window is the definition of the event date. In theory, event 
date should correspond to the date when the earnings are publicly released, i.e. 
announcement date. However, on certain occasions this is not necessarily the 
case. We have observed a tendency of firms listed in NASDAQ to release their 
earnings after the market closes (AMC). In such cases, announcement dates 
would not correspond to event dates which would lead to imprecise results of 
abnormal returns. For those reasons we need to adjust our sample accordingly. 
If the earnings were released right before the market opens (BMO), i.e. 9:30 
am, then the event date corresponds to the announcement date. However, if 
the earnings were released after the market closes (AMC), i.e. 4:00 pm, then 
the event date is defined as announcement date +1.

To capture the relation between the information content of the announce
ment and the market value of equity, it is essential to sort each announcement 
into respective categories. MacKinlay (1997) suggests to sort the announce
ments into three categories - positive, neutral and negative news. The earnings 
concentrated around the central mean estimate in the 5 percent range are con
sidered as neutral news. If the realized earnings beat the estimate by more 
than 2.5%, the news is designated as positive. The inverse logic applies for the 
negative news.
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4.2 Models Estimating Normal Returns

In principle, normal returns of a security can be measured in several ways. The 
models for modeling normal returns can be loosely divided into two groups - 
statistical and economic. Models in the first category rely solely on statistical 
assumptions and do not take into consideration any sort of economic rationale. 
On the other hand, economic models do take into account statistical assump
tions. However, their added value lies in measuring more precise estimates due 
to applying economic restrictions.

4.2.1 Statistical Models

For statistical models, the restriction that asset returns are jointly multivari
ate normal and independently, identically distributed over time is imposed. 
Although, the assumption is strong, it usually does not cause any difficulties 
as inferences using normal returns tend to be robust to deviations from the 
assumptions. This assumption upon distribution is sufficient for the constant 
mean return model, market model and factor model to be correctly specified.

Constant Mean Return Model

The constant mean return model, as the name suggests, assumes that the mean 
return of a security is constant over time. Let Hi be the mean return of security 
i then

Ri.t — Ah + e it (4-2)

where stands for a disturbance term of security i over time t with expected 
value of zero and variance <r|. Although, the constant mean return model 
seems a bit simplistic, Brown and Warner (1980, 1985) arrive to very similar 
results using more sophisticated models. This can be attributed to the fact 
that the variance of abnormal returns is not diminishing to larger extent while 
employing more sophisticated models.

Market Model

The market model is a statistical model assuming a stable linear relation be
tween the asset return of a security and the return of a given market benchmark.
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The linear relationship follows from the assumption on normality of distribu
tion. Let Rmt be the logarithmic return of the market benchmark then

R it  — +  f i iR m t  + (4.3)

where e# represents a disturbance term for a security i over time t with expected 
value of zero and variance cr|. cp is a model parameter representing an intercept 
of the linear regression line and is a model parameter reflecting the slope 
of the linear regression line or it can be interpreted as sensitivity of returns 
defined as follows:

_  Cov (Rit, Rm t}
P i — (4-4)

where Cov(_R;t, 7?mt) is a covariance between returns, and cr̂  stands for a 
variance of market index returns. The assumption applied here is that residuals 
must be normally distributed with zero mean and constant variance, that they 
are not serially correlated and there is no correlation between independent 
variables and residuals.

As a market benchmark, one can think of several proxies applicable here. 
In our case, we will be using the sector indices as three companies are always 
drawn from identical sector. As opposed to the constant mean return model, 
the market model carries a potential for improvement as it removes the fluctu
ations related to variance in market’s returns and thus reduces the variance of 
abnormal returns. This in turn will allow us to better detect the effects of the 
announcement. Obviously, the precision of the estimates will largely depend 
upon the R2 from the initial market model regression.

Factor Model

The factor model is a general type of statistical model. It can be viewed as gen
eralized market model including several explanatory variables, e.g. portfolios of 
traded securities, broad market indexes or personally constructed indexes. The 
aim is to reach even lower variance of the abnormal return by explaining more 
of the variation in the normal return. Sharpe, Alexander, and Bailey (1995, p. 
303) discuss the inclusion of factors based on the industry classification.

In general, the value added of the factor model is somewhat limited. The 
empirical evidence shows the marginal explanatory power of additional factors 
is diminishing and rather small. The variance of the abnormal return is signif
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icantly reduced in case of companies sharing common features, e.g. two firms 
operating in the same industry. In such cases, the use of a multifactor model 
is worth considering.

4.2.2 Economic Models

Economic models complement statistical models by imposing additional restric
tions to provide more constrained normal return models. In theory, the most 
commonly used models are Capital Asset Pricing Model (CAPM) and Arbitrage 
Pricing Theory (APT).

Capital Asset Pricing Model

The CAPM due to Sharpe (1964) is an equilibrium model where the expected 
return of the asset is determined by its covariance with the market portfolio, 
and it is directly linked to EMH as it specifies the efficient market equilibrium. 
It was built on Markowitz model, which assumes that all investors behave 
rationally and they acknowledge asset’s joint distribution of returns from t — 1 
to t.

The CAPM is a linear regression model, meaning that expected return on 
the stock is expressed as a nonnegative linear function of its undiversifiable risk 
(beta). The general idea behind CAPM is that investors should be compensated 
in two ways, i.e. time value of money and risk. The time value of money in 
CAPM is represented by risk-free rate which compensates the investors for 
placing the money into the security over certain period of time. In our case, 
we will use the yield on the 10-year US Treasury as our risk-free rate as our 
sample consists of US stocks and our study will be oriented on the efficiency of 
US capital markets. The other half of CAPM represents risk and calculates the 
amount which the investors need to be compensated for taking on additional 
risk. This is calculated by taking a risk measure (beta) that compares the 
returns of the asset over a specific period of time to the market premium, 
which is the excess of market returns over the yield from risk-free asset. Beta 
ultimately reflects the risk of an asset compared to the overall market risk and 
is a function of volatility of the asset and the market as well as the correlation 
between the two. Formally, the formula for CAPM is written as follows:

- P / í  R f t  —  R f t )  +  ^it (4.5)
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or the formula can be rewritten as:

R it  — a i +  (1 — P i ) R f t  +  P iR m t  +  eii (4-6)

where R it, Rmt and R ft stands for a logarithmic return on security i, market 
index and risk-free asset in time t, respectively. Parameters cq and fa as well 
as the error term eit are defined equally as in the market model. On top of 
that, cq needs to be equal to zero if it was to be consistent with EMH.

The use of CAPM in event studies dates back to 1970s when it was com
monly employed. However, today the CAPM is used for event studies very 
rarely as deviations from the CAPM have been discovered shedding light on 
the validity of the restrictions. It has been shown that the results of event 
studies might be sensitive to certain CAPM restrictions. The risk of such sen
sitivity can be eliminated by the use of market model and therefore the CAPM 
has almost ceased.

Arbitrage Pricing Theory

The APT due to Ross (1976) is an asset pricing theory where the return of the 
asset is determined by linear combination of multiple risk factors. Several stud
ies using APT for normal performance models have been conducted recently. 
The evidence shows that the main factor of the APT model behaves similarly 
to the market factor in the market model and that additional factors add very 
little explanatory power. Thus the added value from the APT motivated model 
remains rather small.

4.3 Measuring Abnormal Returns

In this section, the topic of measuring abnormal returns will be considered. 
The aforementioned market model will be employed as a core model for our 
framework. However, CAPM can be applied with very little modification.

First, let us define certain notation used throughout the study. Returns 
will be distributed across time - t. Defining t =  0 as an event date, t =  Tf to 
t =  T2 represents an event window, and t =  To to t =  T\ — 1 constitutes an 
estimation window. Furthermore, let Li =  T\ — Tq — 1 and L 2 =  T2 — 7i be 
the length of an estimation and event window, respectively. Even though the 
event is defined as the announcement on a particular date, an event window 
is usually constructed on a wider time frame. In our case, the event window
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consists of ten days before and ten days after the announcement. Such range 
will allow us to capture the development of abnormal returns around the event 
date with higher precision.

In theory, an estimation window and an event window should not overlap. 
This set up provides unbiased estimators for the parameters of the normal 
return model being unaffected by the returns around the event. If we were to 
include the event window in the estimation of the normal return parameters, 
we would arrive to event returns having a significant impact on the normal 
return measure. In such case, both abnormal and normal returns would capture 
the effect of the event which is in contrary to the core assumption of this 
methodology that the event impact is captured solely by the abnormal returns.

Using market model parameter estimates, we will measure and analyze the 
abnormal returns. The sample of abnormal returns is:

— Rit — (4.7)

where AbU, t =  T ,̂ ...,T2, is the sample of L 2 abnormal returns for security i 
in the event window. The abnormal return represents a disturbance term from 
the market model calculated on out-of-sample basis. Under the null hypothesis, 
conditional on the event window market returns, the abnormal returns will 
be jointly normally distributed with a zero conditional mean and conditional 
variance cr2(AbU) where

(7?mt Pm)cr2(A7?íř) — u2 +  —
Č7“

(4-8)

The equation for a 2(ARit) consists of two parts. The first part, a 2 , is the 
variance of errors from our estimation models. The second part is the sup
plementary variance caused by error in sampling of cq and fy. Even if our 
assumption of serially non-correlated abnormal returns holds, the serial corre
lation might be present due to sampling error. Nevertheless, as the observation 
sample becomes larger, the sampling error approaches zero. Due to arbitrary 
choice of our observation sample to be sufficiently large, we will assume that 
the sampling error is close to zero and the abnormal returns are independent 
through time.

Under the null hypothesis, that the event has no impact on the behavior of 
returns (mean or variance) the distributional properties of the abnormal returns 
can be used to draw inferences over any period within the event window. Under
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the null hypothesis the distribution of the sample abnormal return of a given 
observation in the event window is as follows:

ARl t ~M \0, a\ A R it)) . (4-9)

4.4 Statistical and Economic Hypotheses

4.4.1 Cross-sectional Aggregation

An event study seeks to find out whether the cross-sectional distribution of 
returns is systematically different from predicted at the time of an event, i.e. 
abnormal distribution of returns. Such task can be executed in many different 
ways. One may examine the entire distribution of actual and predicted returns 
and compare them. The whole event study literature is centered around the 
evaluation of the mean of the distribution of abnormal returns. In practice, 
the statistical test with null hypothesis of zero abnormal return mean is con
structed. Other parameters of the cross-sectional distribution such as median 
or variance altogether with other determinants of the cross-sectional variation 
might be subject to our analysis as well, however our focus will solely be on 
the first moment of return distribution. The focus on the mean is motivated 
by the desire to capture the change in the value of a security and to predict 
the sign of the average effect. The cross-sectional mean abnormal return for 
any sample of N  observations at any day t is as follows:

___ i N
ARt =  - ^ A R it. (4.10)

2=1

and for large its variance is:

___ i
Var(A7?i) =  — (4.11) 

i= l

4.4.2 Time-series Aggregation

The mean abnormal return will be also examined in different periods around 
the event. In case the mean deviates from zero in such period, two possible jus
tifications might arise. First, the outcome of the announcement was partially 
anticipated prior to the event and thus market participants started to act in 
advance on the back of leaked information. Second, the speed of the market
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adjustment to the revealed information is not appropriate in the post-event 
period. Thus, evaluation of post-event returns might point out certain incon
sistencies in market efficiency. In estimating the performance measure over a 
multi-period interval there exists several methods for time-series aggregation 
over the period of interest. Economists commonly examine multi-day windows 
to account for potential imprecision in dating the event or the availability of 
the released information to market participants. We examine windows of three 
to 21 trading days centered around the trading date. The cumulative abnormal 
return for a security i over the event window of days from t± to i2 is:

Í2
t2) =  ^2^4-Rí í- (4.12)

í=íi

where Tj <  úi < i2 < T2. For a sufficiently large Li variance of CAR is:

^2(í i ,Í2) =  (i2 - C  +  (4.13)

The distribution of the cumulative abnormal return under the null hypoth
esis is:

C A R(ix, i2) ~  W(0, cr2(R, i2) ) . (4.14)

The average abnormal returns can then be aggregated over the security 
using the same approach as for cross-sectional aggregation. For any interval in 
the event window

Í2
C A R(£i,i2) =  A R i t . (4-15)

t= tl

And the same approach applies for the second moment:

<2

V ar(ČA Ř(R,f2)) =  J2V ar(A Ř ^ ). (4.16)
í=íi

Inferences about the cumulative abnormal returns can be drawn using:

Č A Ř (R ,Í2) ~  X (0 , Var(ČCŤŘ(í1, í 2))) . (4.17)

CAR is used to test the null hypothesis that the mean abnormal perfor
mance is equal to zero. Furthermore, when applied to post-event periods the 
test using this measure can reveal the information on market efficiency in the
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event of systematically nonzero abnormal returns following the event. Such 
outcome would imply inconsistency with market efficiency pointing out prof
itable trading strategy.

4.5 Testing of Statistical Significance of Abnormal 

Returns

The question is whether abnormal returns around the announcement day repre
sent random deviations from “normal” development of stock prices or whether 
those returns are statistically significant. To answer this question, many re
searchers have challenged this issue and have developed statistical tests which 
are broadly divided into two categories. First class of statistical tests falls un
der so-called parametric tests, in that specific assumptions have to be made 
about the distribution of abnormal returns. A second class of tests falls under 
nonparametric tests. These tests are free of specific assumptions concerning the 
distribution of abnormal returns. These two groups will be discussed separately 
in the following sections.

4.5.1 Parametric Tests

Parametric tests require a specific assumption on distribution of abnormal re
turns to hold. In practice, the assumption on normal distribution of returns 
is made. However, an important focus of previous research has been the effect 
of nonnormality in daily return data on parametric test performance. Brown 
and Warner (1985) show that parametric t-test is well-specified under the null 
hypothesis of zero abnormal returns. Moreover, they show that the parametric 
t-test exhibits an empirical power close to the theoretical power obtained under 
a normality assumption. According to central-limit theorem, the power of the 
t-test depend mostly on the mean and variance of the distribution of returns, 
rather than on its shape. However, for t-test to be optimal, the assumption 
on normal distribution must be satisfied. We will have a closer look on three 
parametric tests developed by Brown and Warner (1980, 1985).

Mean Excess Returns t-test ( t i)

Let us take the cross-sectional average abnormal returns of N securities for any 
day formulated earlier in the text - ARt. The event day t =  0 test statistic for
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the first procedure is then computed as follows:

s(AŘy
(4.18)

where the standard deviation S(AR) is calculated over a 239-day estimation 
period as follows:

(4.19)

Mean Standardized Excess Returns t-test ( t2)

A second procedure takes abnormal return for each security i for any day t ARit, 
which is subsequently divided by its estimated standard deviation to yield a 
standardized abnormal return for each security i for any day t. Specifically, the 
formula is as follows:

=  ARit 
lt S(A R ty

where the standard deviation S(ARi) is computed as follows:

Ti

(4.20)

S(AR,) = L, (4.21)
i=2o\ y  E

The t-statistic of the second procedure for any day t is then:

V
f2 = ^ y < . (4.22)

i= l

The crucial assumption for this second procedure is the cross-sectional in
dependence across security returns in order to be well-specified. Brown and 
Warner (1985) show that if the cross-sectional independence is satisfied, then 
t-2 is far more powerful than iy.

Crude Dependence Adjustment t-test (écda)

A third parametric test also incorporates the sample standard deviation. It, 
however, compensates for potential cross-sectional dependence of abnormal re
turns across security-events by estimating standard deviation using the time-
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series of sample mean returns from the estimation period. The CDA test statis
tic for any clay t is equal to:

ARt
tcDA ~ S(AŘ,y

where the standard deviation S(AR) for all t is:

(4.23)

where is equal to 239 trading days used for our observation window. The 
standard deviation estimated using sample-level data from the estimation win
dow reflects all the pairwise correlations between abnormal returns, and there
fore it addresses cross-sectional dependence. The test statistic is Student t dis
tributed only if the abnormal returns are normal, independent and identically 
distributed, then it converges approximately to standard normal distribution 
under the null hypothesis. If we were to test the statistical significance of cu
mulative abnormal returns over a specific period of time, we would thereby use 
a slightly amended formula from Equation 4.23:

=  C A R (t ) 
CDA ) S(CAR) (4-25)

where S(CA R) for certain period t is:

(4.26)

where t will move from 1 to 21 which is the length of the event window. Out 
of the three parametric test statistics tcDA is the one used the most in finance 
literature due to its robust results with respect to cross-sectional dependence. 
Thus, we will use tcDA statistics as our main parametric test statistic for our 
models.

4.5.2 Nonparametric Tests

Nonparametric tests are free of any specific assumptions on distribution of 
returns. Common nonparametric tests used in event studies are the sign test 
and the rank test. These two tests will be discussed in the next sections.
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The Sign Test

The first nonparametric test is the generalized sign test. Cowan (1992) analyzed 
the sign test and found that the sign test is well-specified and powerful in a 
random sample of NYSE and NASDAQ stocks from 1972 to 1990. The sign 
test, as the name suggests, is based on the sign of the abnormal return, and 
it requires the abnormal and cumulative abnormal returns to be independent 
across securities and the expected proportion of positive and negative returns 
under the null hypothesis to be equal, meaning that under Ho it is equally 
probable that CAR will be positive or negative. More formally, under the Hq 
the fraction of abnormal returns having a certain sign is equal to a portion 
expected to have that particular sign. The proportion of abnormal returns 
expected to have a given sign based on 239-day estimation window for a sample 
of N  security-events is as follows:

(4.27)

where Mt < 239 represents the number of non-missing returns in the estima
tion window for a security-event, i. Sa is a variable which for the upper-tail 
alternative takes the following values:

1 if ARit > 0
(4.28)

0 otherwise.

The test statistic uses the approximation of standard normal distribution 
with parameter p, and the generalized t-st.atistic is the following:

w — Np 
y /N p (l — p)'

(4.29)

where w for the upper-tail alternative is the number of stocks with AR or 
CAR with positive sign on the event date or in the event window, respectively. 
For the negative news, it is necessary to substitute negative for positive in 
the definition of Su and w, otherwise the same logic is applied. A potential 
weakness of the sign test is that it does not reflect the skewness of the sample 
data. In response to this potential shortcoming we will introduce another 
nonparametric test.
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The Rank Test

The second nonparametric test for abnormal performance in event studies is 
called the rank test and was introduced by Charles Corrado (1989). Unlike 
the sign test which relies on the frequency of abnormal returns with respective 
signs, the rank test sorts each security’s time-series with respect to its rank.

Let K it be the rank of abnormal return AR.lt in security z’s time-series of 
260 abnormal returns:

Kn =  rank(ARjA.V 7 (4.30)
t =  1, ...,260,

where Atj < An implies < Kn, and 1 < K,i < 260. The rank statistic for 
day zero can be constructed as follows:

N

tra n k E (A<o -  A )
1=1

/S(A), (4.31)
N

where K  represents the expected rank, which is the empirical mean of the 
transformed ranks and is defined as follows:

A = r 2 ~ ^ 0 + 1 . (4.32)

The standard deviation S(K) from Equation 4.31 is calculated using the 
entire 260-day sample period and is defined as follows:

S (A ) =
1 T1 /  1 N \ 2E v E ( a . . - a ) , (4.33)

L i + La ' V N  1 “  t= T o  V i = l

where £| and L a  represent the length of the estimation and event window, 
respectively. From Equation 4.33 one can observe that for the calculation of 
the rank test we will merge the estimation and event window into one sample 
- in our case one sample consists of 260 observations.

Similarly to parametric tests, the rank test can also be amended to test a 
statistical significance of cumulative abnormal returns. For any time period t 
the test statistic is the following:

L a n k  = (K d -  K ) /S ( K C) (4.34)
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where the average rank of the observed period t in the event window is defined 
as:

N

K d = 52 /v 52 Aří-(t -  Ti +  1) NV 1 ’ t=T\ i= l
(4.35)

The standard deviation of cumulative abnormal returns S'(A’c) for certain 
period t from Equation 4.34 is:

N

S(A'C) =
1 1 Tl

___ -______ -__ V
G" -  Ti +  1) (Ai +  A2) “

(4.36)
i= l\ N E -  v )

The ranking procedure transforms the distribution of abnormal returns into 
a uniform distribution across the possible rank values regardless of any asym
metry in the original distribution. As the number of security-events increases, 
the rank statistic converges to standard normal distribution and therefore tests 
of the Ho can be implemented using the result that the asymptotic null distri
bution of trank is standard normal. Corrado (1989) provides further discussion 
about the details of the rank test.

A great benefit of the rank test in comparison to its nonparametric peers, 
e.g. the signed rank and sign tests, is that it does not require the distribution 
of abnormal returns to be symmetrical for correct test specification. The rank 
test is always correctly specified no matter how the distribution of returns is 
skewed. Furthermore, the rank test is more resistant towards increased variance 
of abnormal returns on the event date in comparison to other parametric tests.

In general, the nonparametric tests are used in conjunction with their para
metric counterparts as they provide robustness check of conclusions based on 
parametric tests. Such check is well-illustrated by Campbell & Wasley (1993), 
who found that for their sample of NASDAQ stocks nonparametric tests pro
vide more reliable inferences than their parametric peers. In our study, we 
will use one parametric and one nonparametric test in order to check robust
ness of our results. From nonparametric tests, we will use the rank test for its 
aforementioned benefits.
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Data and Event Definition

The Securities Exchange Commission (SEC) and the Financial Accounting Stan
dards Board (FASB) pursue to set accounting standards so they can carry rel
evant information about the value of a company. The informative value of the 
statements disclosed to public is of primary interest. The quarterly earnings 
announcements will serve us as a proxy for new information available to market 
participants and our main objective will be to evaluate whether the information 
content carried by disclosed earnings announcement provides some guidance to 
the marketplace. If so, one would expect a significant correlation between a 
released earnings surprise and a respective change in the market value of a 
company.

One of our goals will be to analyze the effect of earnings surprise on the 
market value of the firm. The earnings surprise is defined as the difference 
between the realized earnings per share (EPS) and EPS estimates. The earn
ings estimates were collected through the Institutional Brokers Estimate Sys
tem (i /B /E /S ), which collects the data from analysts for a wide range of firms 
providing a measure of mean quarterly earnings forecasts. Such measure is 
used as a proxy for market expectations.

In accordance to Global Industry Classification Standard (GIGS), the sam
ple consists of stocks from seven main sectors on the US capital markets. 
Three largest companies according to market capitalization from each sector 
are drawn in order to define the analyzed sector. The data was collected from 
the eleven-year period starting in the last quarter of 2005 and ending in the last 
quarter of 2016. These announcements correspond to the quarterly earnings 
from the fourth quarter of 2005 through the fourth quarter of 2016. In total, 
this leaves us with data on 21 firms over the period of eleven years account
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ing for 943 announcements. For each firm, the variables of interest were the 
following: daily adjusted close prices for stocks and sector benchmarks, date 
of the announcement, realized and anticipated earnings. All of the variables 
(except for stock prices) were downloaded from the Thomson Reuters portal. 
The source of daily adjusted close prices for stocks was finance.yahoo.com. The 
list of selected stocks is summarized in Table 5.1.

Table 5.1: List of stocks and benchmarks for each sector

Sector Stocks Benchmark

Financials JP Morgan Chase (JPM)
Bank of America Corp. (BAC) 
Wells Fargo & Co. (WFC)

S&P Composite 1500 
Financials

Information Technology Apple Corp. (AAPL)
Alphabet (GOOGL)
Microsoft Corp. (MSFT)

S&P Composite 1500 IT

Energy Chevron Corporation (CVX) 
Schlumberger Lim. (SLB)
Exxon Mobil Corp. (XOM)

S&P Composite 1500
Energy

Consumer Discretionary Amazon.com (AMZN)
Walt Disney Co. (DIS)
Comcast (CMCSA)

S&P Composite 1500 
Consumer Discretionary

Consumer Staples Coca-Cola Co. (KO)
Procter & Gamble Co. (PG) 
Wal-Mart Stores (WMT)

S&P Composite 1500 
Consumer Staples

Telecommunication
Services

Level 3 Com. (LVLT)
AT&T (T)
Verizon Com. (VZ)

S&P Composite 1500 
Telecommunication Services

Health Care Johnson & Johnson (JNJ)
Merck & Co. (MRK)
Pfizer (PFE)

S&P Composite 1500
Health Care

The choice of the above stocks was not purely arbitrary. In the second part 
of our empirical part we will try to detect differences across individual sectors 
in the size, direction and pace of market reaction. We will try to find out what 
are the fundamental differences between sectors with respect to the fact how 
much they are able to assimilate the new information or whether there is some 
evidence of leakage of information prior to the announcement date in certain 
sectors.

Due to the patterns such as insider trading or post-earnings-announcement 
drift (PEAD), it is a common practice to examine the market reaction on the 
days surrounding the event day. We will follow Qiu’s (2014) suggestion and
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will use the 21-day event window, i.e. 10 days before and after the event day. 
We define the event day as T# =  0 and subsequently T\ =  —10 and T2 =  10.

Once we have defined the event window, the next step is to define the esti
mation window. The estimation window is the period upon which the normal 
returns are calculated, and should be sufficiently large to provide with robust 
estimator of abnormal returns. We have tried different estimation windows, e.g. 
50, 100 or 250, and finally we adhered to the suggestion of Brown & Warner 
(1985) to use 239-day estimation window, which ultimately reflects one trading 
year. As a result, the start, of our estimation window will formally be defined 
as To =  -250 .

Figure 5.1: Timeline - estimation & event window

-2 5 0  -1 0  0 +10

Another challenge was to correctly define the event date. We have observed 
a tendency of firms listed in NASDAQ to announce their quarterly results right 
after the market closes (AMC), e.g. 4:00 pm. In such case, the specification 
of the event date would not be correct as the earnings result would have an 
impact, on the markets the day after the announcement date, and as a result our 
results would be biased. Therefore we have amended our sample and whenever 
the company announced its earnings results AMC, we set the event date as the 
announcement date +1. By doing so, we have achieved much stronger effect on 
the day 0, which confirms our expectations on the importance of information 
content, impounded in the earnings announcements on market responsiveness. 
Further details will be discussed in the empirical part.

Let. us focus on the information content of the announcement. Investors 
might be positively or negatively surprised or they can be proven right in their 
expectations depending on the type of news coming from the announcement. 
Previous research has pooled companies with positive and negative surprises 
together and then regressed the absolute value of surprise on the absolute value 
of abnormal return. There are, however, the reasons to believe that investors 
might, not necessarily react, symmetrically to positive and negative surprises. 
One of the reasons is the psychological phenomenon that a person tends to 
overreact in response to the negative impulse. Being said that, much better 
approach is to split the sample into three groups according to the size of the 
surprise. As suggested by MacKinlay (1997), we will use the range of 5%
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centered around zero, i.e. if the surprise will be less than -2.5%, the news will 
be classified as negative, if the surprise will be greater than 2.5%, the news 
will be classified as positive, for surprises within this range the news will be 
classified as neutral.

Table 5.2: List of announcements across individual sectors and news 
type

Sector Positive Negative Neutral

Financials 84 17 33
IT 90 18 27
Energy 70 35 30
Consumer Discretionary 86 25 24
Consumer Staples 63 5 67
Telecommunication 53 25 56
Health Care 85 6 44

Total 531 131 281

Table 5.2 summarizes the number of events we have gathered across in
dividual sectors and the type of the news. Majority of the sample consists 
of positive news being almost double the number of neutral news and more 
than quadruple the number of negative news. The distribution of earnings 
surprises seems to be negatively skewed showing the great effort the compa
nies are undertaking to beat analysts’ estimates. This table also documents 
how companies are trying to avoid negative surprises leading to a subsequent 
sell-off caused by investors’ overreact ion. This pattern is mostly visible in the 
Consumer Staples and Health Care sectors, where over the period of eleven 
years we have managed to collect 5 and 6 negative events, respectively. This 
might suggest that in these sectors investors tend to be earnings sensitive and 
any inverse earnings result might cause the stock to tumble. For our study, 
however, less observations mean weaker reliability on our findings.
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Empirical Part

6.1 Aggregated Abnormal Returns

One of the goals of this section will be to determine which model for estimation 
of abnormal returns better fits our data. Two models for estimation of abnor
mal returns will be used, one from statistical family of models represented by 
the market model, and the other from economic family of models - CAPM.

The data sample used in this section consists of aggregated earnings sur
prises across individual sectors divided into three subgroups according to the 
size of the surprise (as defined earlier). Hence out of 943 earnings announce
ments gathered over the observed period, 531 was positive, 281 neutral and 131 
negative surprises.

In order to exclude the possibility that the abnormal returns are generated 
randomly, we will employ two statistical tests for testing significance of abnor
mal returns for each model. Each of the two tests comes from a different, family 
of tests. First, the crude dependence adjustment (CDA henceforth) test from 
parametric tests will be used. The benefits and potential weaknesses of this 
test are discussed in Chapter 4 devoted to Methodology. Second, from non- 
parametric family of tests we will employ the rank test developed by Corrado 
(1989). The great benefit of this test is the independence towards distribution 
of abnormal returns. The both tests will not be a standalone metrics, but in
stead will be used in conjunction to each other. The usage of both families of 
tests should provide us with robustness and correct specification check. The 
first part of this section will be devoted solely to the one-day effect of abnormal 
returns. The second part will examine the pace of the market reaction over the 
certain period of time.
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6.1.1 Aggregated One-day Abnormal Returns

First of all, a one-day effect of earnings announcements will be subject to 
our attention. An abnormal return (as defined earlier) reflects the difference 
between the realized return and estimated normal return on a particular day. 
The estimated normal return depends on the procedure of estimation. We 
employed two methods for this case. One that relates to statistical type of 
models, i.e. market- model, and the second which represents the economic 
models - CAPM. Both these models used a 239-day period before the event 
window for the purposes of estimation of the normal returns. The deviations 
from normal returns are called abnormal returns being in the center of our 
study. Figure 6.1 and Figure 6.2 depict the development of abnormal returns 
for a particular day in the event window dependent on positive, negative or 
neutral earnings surprises for market and CAPM model, respectively. Bear in 
mind that the event window consists of 21 days and the event day is denoted 
as Te =  0.

Figure 6.1: One-day aggregated mean abnormal return for positive, 
negative and neutral announcements - Market model.

Time (days)
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Figure 6.2: One-day aggregated mean abnormal return for positive, 
negative and neutral announcements - CAPM.

At the first- glance, the similarity of both figures is quite striking. That 
suggests there is only a little difference between both methods. The effect of the 
earnings announcements on stock price reaction is clearly present and is evident 
for all three types of news. The negative news confirm our expectations as they 
carry the most intense price reaction on day Te  =  0, which is almost equal to the 
abnormal return of —2.5%. When it comes to reaction on positive news, both 
models show the price reaction of up to 1%) on the day of the announcement. 
Such findings confirm our hypothesis on the asymmetry of market reaction 
towards different type of news. The intensity of market reaction is far deeper 
for stocks with negative earnings surprises. What also documents this fact 
is that even though the earnings surprise distribution is negatively skewed, 
i.e. greater number of surprises lies on the positive side of the spectrum, the 
market reaction on neutral news is negative (more specifically -0.5% and -0.75% 
depending whether market or capnr model was used, respectively).

From the figures above, we cannot observe any signs of leakage of informa
tion prior to the announcement date stemming from insider trading. Our next 
step will be to verify whether those deviations are generated randomly, or they 
are real signs of market- inefficiency. For such purpose, we will be using two sta
tistical tests - parametric tcDA test and nonparametric rank test. Those tests 
will be applied on both models and t-he discussion on the results will follow.
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Table 6.1: Test of statistical significance of one-day abnormal returns 
estimated via Market Model

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 0.01 -2.77 *** 1.49 0.42 -0.87 1.45
-9 0.27 0.17 -0.80 1.29 0.92 -1.20
-8 -0.02 -1.69 * -1.26 -0.82 -0.10 -1.13
-7 -0.03 -1.48 -0.65 -0.06 -1.08 -0.99
-6 0.56 0.44 -0.70 1.89 * 0.40 -1.37
-5 -0.19 -0.40 0.27 -0.44 -0.45 0.14
-4 -0.14 1.06 0.63 -0.06 0.29 -0.01
-3 0.16 -2.31 ** 0.41 0.19 -0.36 1.02
-2 -0.01 -1.68 * -0.30 -0.51 -1.83 * -0.24
-1 1.63 -0.82 -1.81 * 3.40 ** * -0.07 -0.57
0 7.02 *** -31.60 *** 0.62 6.46 *** -7.76 *** 0.91
1 0.26 -7.86 *** -1.10 0.42 -3.87 *** -0.72
2 0.001 -2.02 ** 1.57 -0.17 -2.04 ** 1.91 *
3 -0.14 -4.40 *** -0.13 0.39 -1.54 0.07
4 0.35 1.19 -2.03 ** 0.28 0.49 -0.18
5 -0.43 0.54 1.16 0.33 -0.23 0.99
6 -0.17 0.51 0.51 0.46 0.03 1.40
7 0.45 0.96 -0.46 1.46 0.36 0.30
8 0.61 -2.13 ** 1.30 0.47 -0.41 0.50
9 -0.13 -1.27 0.10 0.77 -0.50 -0.30
10 0.13 0.91 -0.50 -0.22 0.46 -0.20

Note: *p<0.1; **p<0.05; ***p<0.01

Table 6.1 and Table 6.2 introduce the values of statistical significance for 
individual type of the announcement and for each day of the event window. 
For both models we applied two types of tests, one parametric and one non- 
parametric. The asterisks represent the level of statistical significance, where 
one, two and three asterisks reflect the statistical significance on 10%, 5% and 
1% level, respectively.
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Table 6.2: Test of statistical significance of one-day abnormal returns 
estimated via CAPM

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 -0.15 -3.16 *** -0.81 0.30 -1.09 -0.79
-9 0.40 0.07 -0.06 1.78 * 0.87 0.02
-8 0.15 -1.45 0.15 -0.70 0.03 0.23
-7 -0.02 -1.75 * 0.18 -0.35 -1.31 -0.44
-6 0.66 0.51 -0.94 1.80 * 0.37 -0.43
-5 -0.15 -0.47 0.97 -0.26 -0.48 -0.15
-4 0.02 1.41 -0.79 0.19 0.76 -0.71
-3 0.17 -2.73 *** -0.25 -0.03 -0.64 -0.21
-2 -0.12 -2.21 ** -0.49 -0.57 -2.13 ** -1.18
-1 1.39 -0.41 1.54 3.33 *** 0.29 2.42 **
0 6.96 *** -32.36 *** -9.88 ** * 6.73 ** * -7.92 *** -6.25 ***
1 0.28 -9.33 *** -3.06 ** 0.74 -4.20 *** -3.81 ***
2 -0.09 -1.57 1.86 * -0.24 -1.76 * 1.57
3 0.07 -3.78 *** 0.30 0.42 -1.15 0.70
4 0.41 1.80 * -0.54 0.54 0.94 0.45
5 -0.33 0.69 0.11 0.18 -0.05 -0.17
6 -0.12 2.26 ** -0.55 0.65 0.35 -1.15
7 0.49 -0.14 -0.20 1.27 -0.11 0.71
8 0.80 -2.23 ** -0.27 1.07 -0.59 -1.04
9 -0.18 -0.39 0.62 0.91 -0.23 0.89
10 0.01 0.06 -0.95 0.001 0.22 -1.01

Note: *p<0.1; **p<0.05; ***p<0.01

The most striking fact is that the effect of the event date is significant at 1% 
level for all types of news except for neutral news in the market model. Such 
results confirm our expectations based on the visual check from Figure 6.1 and 
Figure 6.2. A lagged market reaction on negative news type can be observed 
in both models. The tests uncovered significant abnormal returns even three 
days after the announcement in response to negative surprise. Such finding 
suggests slower pace of market reaction as the stock prices failed to incorporate 
the negative news immediately on the event day. One may wonder why the 
delayed price response is significant only for negative type of news. It might be 
the case that investors fail to assess the implications of the negative earnings 
surprise on the event day and therefore adjust their positions on the following 
days after the announcement. However, the direction of the abnormal returns 
remains intact on the days after the event which indicates that investors did not 
overreact in response to negative surprises, but rather reacted insufficiently on
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the back of announced earnings. Furthermore, nonparametric test revealed a 
significant leakage of information one day before the announcement in response 
to positive news. Such pattern was detected in both of our models and it 
ultimately suggests that some market participants benefited from their private 
information about the earnings results and bet that the stock price will rise 
once the positive earnings results are announced. Again one would wonder 
whether the same pattern is present also for the negative news. Nonparametric 
test detected some signs of abnormal returns in response to negative news on 
the day —2 before the announcement and parametric test also found significant 
AR on day —3 prior to the event.

In general parametric test seems to be a bit more sensitive with respect 
to its nonparametric counterpart which might be caused by slightly skewed 
distribution of abnormal returns and therefore stronger statistical power of the 
nonparametric test.

Rather than statistical significance of one day on abnormal returns, economists 
are often asking whether there is a certain pattern around the announcement 
date and whether it leads to a systematic increase in abnormal returns. In 
principle, longer term effects of certain event on the development of the stock 
prices are the main focal points being examined. For such purposes, we will 
employ cumulative abnormal returns (CAR), which will be the main subject of 
the next section.

6.1.2 Aggregated Cumulative Abnormal Returns

In this section, we will examine the development of abnormal returns over the 
certain period in response to the earnings announcement. Rather than size 
and direction, the key focus will be on the pace of market reaction immediately 
after the event - pattern known as post-earnings-announcement drift (PEAD). 
Furthermore, we will check whether certain information about individual types 
of news leaks and thus being exploited by some individuals possessing this type 
of private information.

As in the previous section, two models for estimating abnormal returns 
will be employed here as well. For the sake of precision,the performance of 
the market model representing the statistical type of models and the CAPM 
representing economic type of models will be compared.

The cumulative abnormal returns for each news category is a simple aggre
gation of mean abnormal returns from day 1 in the event window until day t
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representing the upper bound for number of days over which the returns were 
accumulated. Formally, the relation is defined by Equation 4.15 in the section 
devoted to Time-series aggregation.

Figure 6.3 and Figure 6.4 depict the development of cumulative abnormal 
returns over the event window dependent on positive, negative or neutral earn
ings surprises for market and CAPM model, respectively. Again bear in mind 
that the event window consists of 21 days and the event day is denoted as 
Te =  0.

Figure 6.3: Cumulative abnormal returns for positive, negative and 
neutral announcements - Market model.

Time (days)
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Figure 6.4: Cumulative abnormal returns for positive, negative and 
neutral announcements - CAPM.

From visual inspection, we can barely see any differences between the two 
methods. It is quite evident that the event date carries a great impact on 
the development of abnormal returns across all types of news. The reaction, 
however, is of different size for each news category. As anticipated, negative 
news carry the largest effect on the stock returns when it ultimately yields 
the abnormal return of around —4% over the event window. As highlighted in 
the previous section, the abnormal returns for negative news can be observed 
even several days after the announcement. The tendency is nicely depicted in 
the above figures, where the CAR drift downwards until the third day after 
the event and then stabilize on the level of —4%. When it comes to reaction 
on positive news, the CAR over the event window almost fully absorbs the 
abnormal return generated on the event day, i.e. 1.3%. There is very little 
movement in the reaction on the positive news category being eventually the 
most stable one. As documented in the previous section, the market reaction 
on the neutral news is negative, despite the fact that majority of surprises in 
the neutral news category is positive. This confirms our hypothesis on the 
asymmetry of market reaction on positive and negative news. Even though the 
number of positive surprises is greater than the negative ones in neutral news 
category, the overall market reaction is indeed negative and cause the stock 
prices to tumble. More specifically, we found that the CAR for neutral news 
category is close to —1% over the event window. By looking on the graphs, we
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cannot observe any clear indication of leakage of private information prior to 
the event date. That would suggest that the insider trading practice is well- 
mitigated on the US capital markets. To verify the fact, we have employed 
the same statistical tests as in the previous section adjusted for cumulative 
abnormal returns. Given that, our next step will be to use the parametric 
tcDA test and the nonparametric rank test. Those tests will be applied on 
both models and the discussion on the results will follow.

Table 6.3: Test of statistical significance of cumulative abnormal re
turns estimated via market model

Parametric Nonparametric

Positive Negative Neutral Positive Negative Neutral

-10 0.01 -2.77 *** -0.93 0.42 -0.87 1.45
-9 0.20 -1.84 * -0.51 1.21 0.04 0.17
-8 0.15 -2.48 ** -0.58 0.51 -0.03 -0.51
-7 0.12 -2.88 *** -0.15 0.41 -0.56 -0.94
-6 0.36 -2.38 ** -0.58 1.21 -0.33 -1.45
-5 0.25 -2.34 ** -0.14 0.93 -0.48 -1.27
-4 0.18 -1.76 * -0.67 0.83 -0.33 -1.18
-3 0.22 -2.46 ** -0.68 0.85 -0.44 -0.74
-2 0.20 -2.88 *** -0.80 0.63 -1.02 -0.78
-1 0.71 -2.99 *** -0.37 1.67 * -0.99 -0.92
0 2.79 *** -12.38 *** -3.28 *** 3.54 *** -3.28 *** -0.60
1 2.75 *** -14.12 *** -4.02 *** 3.51 *** -4.26 *** -0.78
2 2.64 *** -14.13 *** -3.40 *** 3.33 *** -4.66 *** -0.22
3 2.51 ** -14.79 *** -3.25 *** 3.31 *** -4.90 *** -0.20
4 2.51 ** -13.98 *** -3.20 *** 3.27 *** -4.61 *** -0.24
5 2.32 ** -13.40 *** -3.02 *** 3.25 *** -4.52 *** 0.02
6 2.21 ** -12.88 *** -3.11 *** 3.26 *** -4.38 *** 0.36
7 2.26 ** -12.29 *** -3.04 *** 3.52 *** -4.17 *** 0.42
8 2.34 ** -12.45 *** -3.01 *** 3.53 *** -4.15 *** 0.52
9 2.25 ** -12.42 *** -2.86 *** 3.61 *** -4.16 *** 0.44
10 2.22 ** -11.92 *** -3.00 *** 3.48 *** -3.96 *** 0.39

Note: *p<0.1; **p<0.05; ***p<0.01
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Table 6.4: Test of statistical significance of cumulative abnormal re
turns estimated via CAPM

Parametric Nonparametric

Positive Negative Neutral Positive Negative Neutral

-10 -0.15 -3.16 *** -0.81 0.30 -1.09 -0.79
-9 0.18 -2.19 ** -0.61 1.47 -0.15 -0.55
-8 0.23 -2.62 *** -0.41 0.80 -0.11 -0.31
-7 0.19 -3.15 *** -0.27 0.52 -0.75 -0.49
-6 0.47 -2.59 *** -0.66 1.27 -0.50 -0.63
-5 0.36 -2.56 ** -0.21 1.05 -0.65 -0.64
-4 0.35 -1.83 * -0.49 1.04 -0.32 -0.86
-3 0.38 -2.68 *** -0.55 0.97 -0.52 -0.88
-2 0.32 -3.26 *** -0.68 0.72 -1.20 -1.22
-1 0.74 -3.22 *** -0.16 1.74 * -1.05 -0.39
0 2.81 *** -12.83 *** -3.13 *** 3.68 *** -3.39 *** -2.26 **
1 2.77 *** -14.98 *** -3.88 *** 3.74 *** -4.46 *** -3.26 ***
2 2.64 *** -14.82 *** -3.22 *** 3.53 *** -4.77 *** -2.70 ***
3 2.56 ** -15.29 *** -3.02 *** 3.51 *** -4.91 *** -2.41 **
4 2.58 *** -14.31 *** -3.06 *** 3.53 *** -4.50 *** -2.22 **
5 2.41 ** -13.68 *** -2.93 *** 3.47 *** -4.37 *** -2.19 **
6 2.31 ** -12.73 *** -2.98 *** 3.52 *** -4.15 *** -2.40 **
7 2.36 ** -12.40 *** -2.94 *** 3.72 *** -4.06 *** -2.17 **
8 2.48 ** -12.58 *** -2.92 *** 3.86 *** -4.09 *** -2.35 **
9 2.38 ** -12.35 *** -2.71 *** 3.97 *** -4.04 *** -2.09 **
10 2.33 ** -12.04 *** -2.86 *** 3.87 *** -3.89 *** -2.26 **

Table 6.3 and Table 6.4 introduce the values of statistical significance for 
individual type of the announcement and for each period of the event window 
starting from day —10. For both models we applied two types of tests, one 
parametric and one nonparametric. The asterisks represent the level of sta
tistical significance, where one, two and three asterisks reflect the statistical 
significance on 10%, 5% and 1% level, respectively.

There is a clear tendency where the cumulative abnormal returns are sta
tistically significant from the event day onwards for all type of news except for 
the neutral news category in the market model. Such finding well documents 
the impact of the earnings announcement on the stock prices. On top of that, 
as depicted in Figure 6.3 and Figure 6.4 the effect of earnings announcement 
is not only statistically significant, but also persistent and the post-earnings- 
announcement drift (PEAD) does not move towards its pre-announcement val
ues. Furthermore, nonparametric test revealed a negligible sign of leakage of

Note: *p<0.1; **p<0.05; ***p<0.01
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information one day prior to the announcement in response to positive news. 
This result is consistent with our previous findings on one-day abnormal re
turns and it might potentially suggest the exploitation of private information 
prior to the announcement. The evidence is, however, still very weak.

As mentioned in the previous section, the parametric test seems to perform 
a bit more sensitively than its nonparametric counterpart. We can observe 
that for both types of models the parametric test detected significant cumu
lative abnormal returns for each period over the event window. This might 
relates to misspecification of distribution of abnormal returns as t e n  A assumes 
that abnormal returns are normally distributed and therefore draws the infer
ences from binomial normal distribution. As a result, we put a greater weight 
on the nonparametric test as it is independent of any assumption on abnormal 
returns distribution.

One of the goals of this section was to compare the performance of two 
models calculating the abnormal returns. We found that there is very little 
difference between the market and CAPM model and therefore we will stick to 
the market model for the next part of our study.

Our next step will be to analyze each sector separately in order to find 
out whether certain patterns specific to individual sectors exist with respect to 
market efficiency.

6.2 Abnormal Returns across Sectors

So far, we worked with aggregated data across sectors, which was divided into 
three categories according to the news type. In order to capture different 
patterns in response to earnings announcements in individual sectors we split 
the sample into 7 subcategories reflecting the most representative sectors in the 
US economy, i.e. Financial, Information Technology (IT), Energy, Consumer 
Discretionary, Consumer Staples, Telecommunication, Health Care. First of 
all, we will have a closer look at the characteristics of each sector so we can 
formulate the expectations for certain patterns across individual sectors.

The financial sector is a category of stocks containing all sorts of firms pro
viding financial services, e.g. banks, investment fund houses, insurance compa
nies. In our selection we incorporated three biggest banks in the financial sector 
according to market capitalization, i.e. JP  Morgan Chase, Bank of America, 
Wells Fargo. The financial sector is characteristic by the dependence on the
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business cycles as it is largely influenced by the trust of market participants. 
In the financial crisis after the fall of Lehman Brothers in 2008, the financial 
sector was severely hit and many banks recorded misses of analysts’ estimates 
in hundreds of percent. Banks are mostly evaluated by their ability to deliver 
dividends to their shareholders. As a result, financial sector belongs among 
the most closely watched sectors by the investors. We anticipate the price of 
financial stocks to be very sensitive to the earnings announcements.

The information technology (IT) sector refers to stocks relating to research, 
development and/or distribution of technologically based goods and services. 
In our sample we included the biggest tech firms on the US market, which at 
the same time belong to the largest firms in the world, i.e. Apple, Alphabet, 
and Microsoft. Technological firms typically hold a huge pile of cash at hand to 
be able to exploit potential breakthroughs in the technology and acquire other 
market participants. IT sector is characteristic by the tough competition and 
it is considered as on of the most dynamic sectors. Being said that, we expect 
that any beat or miss of analysts’ estimates by significant margin will have a 
great impact on the stock price.

The energy sector is a group of stocks relating to producing or supplying 
energy. The representatives of the energy sector in our sample are Chevron, 
Schlumberger, and Exxon Mobil. The performance of energy stocks is largely 
dependent on the supply and demand for worldwide energy, which determine 
the prices of commodities such as oil and gas. From the competition standpoint, 
however, the energy sector is highly regulated by the national government, and 
it possesses substantial barriers to entry. For these reasons, we see the energy 
stock prices to be less sensitive to earnings announcements.

The consumer discretionary sector relates to stocks producing or providing 
non-essential goods and services, e.g. entertainment and leisure, apparel, and 
automobiles. The stocks representing the consumer discretionary sector include 
Amazon, Walt Disney, and Comcast. The performance of these stocks are 
mostly driven by the state of the economy as these goods and services are not 
essential for consumers, but they are desirable if their sufficient income allows 
to purchase them. Given the fact that those stocks are primarily business-cycle 
dependent, their performance will be influenced on a larger time-frame than 
on a quarterly interval. Therefore we find the consumer discretionary stocks to 
be medium-sensitive to earnings announcements.

The consumer staples sector refers to stocks producing or supplying essen
tial goods and services, i.e. goods consumers are unable to cut out of their



6. Empirical Part 46

budgets regardless of their financial situation. Representatives of consumer 
staples sector in our sample are Coca-Cola, Procter & Gamble, and Wal-Mart 
Stores. Consumer staples tend to be anti-cyclical, i.e. they are always in de
mand regardless of the performance of the economy. Because consumers tend 
to demand relatively stable level of consumer staples over time, the firms in the 
sector are competing for a constant pool of sales, which creates the pressure 
on firms’ margins as the competition is increasing in time. Being said that, 
any beat or miss of EPS estimate by significant margin should be immediately 
reflected in company’s stock price, and therefore we see the consumer staples 
sector as highly sensitive to earnings announcements.

The telecommunication sector comprises stocks providing telecommunica
tion goods and services, e.g. wireless operators, satellite and cable companies, 
or Internet service providers. In our sample the telecommunication sector is 
represented by AT&T, Verizon, and Level 3 Communications. Similarly to the 
energy sector, the telecommunication sector is highly regulated by the national 
regulatory bodies, and it possesses substantial barriers to entry with large cap
ital expenditures in order to maintain the network up and running. The firms 
in the telecommunication sector receive stable cash flows from their customers, 
and it usually is fairly concentrated. The telecommunication sector belongs 
among one of the most rigid sectors and therefore we consider it to be less 
sensitive to earnings surprises.

Last but not least, the health care sector refers to stocks providing medical 
and health care goods and services. Representatives of health care sector in 
our sample are Johnson & Johnson, Merck & Co., and Pfizer. The health care 
sector is considered to be defensive as its products and services are essential for 
consumers. Having a stable demand for goods and services makes the health 
sector less sensitive to business cycles. On the other hand, similarly to the 
consumer staples sector the pool of sales is somewhat constant over time and 
therefore an increasing pressure might come from rising number of competitors 
in the sector. For these reasons, we find the health care sector to be medium- 
sensitive to earnings surprises.

The next step will be to examine abnormal returns across individual sectors 
and highlight certain patterns of market reaction to earnings announcement for 
each sector separately. The methodology employed in this section is identical 
to the previous one except for the fact that due to similarities in both models 
calculating abnormal returns we have decided to use the market model as the 
only model calculating abnormal returns. The statistical significance will then
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be tested via parametric ten  a test and nonparametric rank test as in the pre
vious section. This part will again be divided into two parts. First one deals 
with one-day abnormal returns for three news types across individual sectors. 
The second one is devoted to evaluation of cumulative abnormal returns over 
the certain period t in the event window across individual sectors.

6.2.1 One-day Abnormal Returns across Sectors

In this part, we will analyze the patterns related to abnormal returns around 
the announcement date for each sector separately. The abnormal returns are 
calculated via the market model as defined in Chapter 4 devoted to Method
ology. The significance of abnormal returns is then tested via parametric ícda 
test and nonparametric rank test. The results of these tests are attached in the 
Appendix A1. One-day abnormal returns for each news category and for each 
sector are depicted in the Figure 6.5. The discussion on our findings follows.

' The results of tests for Financial, IT, Energy, Consumer Discretionary, Consumer Staples, 
Telecommunication, and Health Care sector are depicted in Table A .l, Table A.2, Table A.3, 
Table A.4, Table A.5, Table A.6, and Table A.7, respectively.
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Figure 6.5: One-day abnormal returns for positive, negative and neu
tral announcements across individual sectors.
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In the financial sector, we detected an asymmetry of market- reaction to 
negative and positive news. Whereas for positive news we have no evidence of 
significant abnormal returns, in case of negative news the stock price falls on 
the event date and even one day before the event date. Such findings confirm 
our expectations on asymmetry of market reaction, but they are not consistent 
with our anticipation of highly-sensitive sector to earnings surprises.
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In the IT sector, we can see a graph which is very close to symmetry of 
market reaction to positive and negative news. Market reaction on positive 
surprises on the event day is of similar scale to the reaction on negative sur
prises. The event day caused the presence of abnormal returns on the event 
clay for all types of news with significant market reaction on negative news in 
the subsequent 3 days after the announcement. The deviations from normal 
returns are much smaller than in the financial sector, which magnifies the im
pact of the earnings announcement and confirms our hypothesis that IT sector 
is highly sensitive to earnings surprises.

Figure 6.5 demonstrates the low sensitivity of energy sector to earnings 
surprises. The negative news category is the only one being significant on the 
event clay. Furthermore, the strong effect was also detected on the following 2 
days after the announcement. The model did not reveal any sign of leakage of 
information prior to the event.

The graph for the consumer discretionary sector reminds the one for the IT 
sector except for the fact that there are some signs of leakage of information 
one day prior to the announcement for negative and positive type of news. In 
this case, the market reaction asymmetry is not that striking, and in fact, the 
market is relatively efficient. On the event day, all 3 categories were found 
to be significant with negative and neutral news being significant also on the 
following day. Being said that, this confirms our expectations that the consumer 
discretionary sector is medium-sensitive to earnings surprises, i.e. less sensitive 
than the IT sector but more sensitive than the energy sector.

In the consumer staples sector, we managed to collect only 5 observations of 
the negative surprises over the eleven-year period, which suggests the tendency 
of the firms in this sector to avoid negative surprises. Being said that, the 
role of the negative news category has been undertaken by the neutral news 
category, which shows a significant negative reaction on the event day and the 
following day. The size of abnormal returns on the event day for neutral news 
is in absolute values twice as big as the size of the abnormal returns for positive 
news. Such finding suggests that the consumer staples sector is very sensitive 
to earnings surprises as even the neutral surprises would lead to significantly 
negative market reaction.

The telecommunication sector was described as relatively rigid and less 
sensitive to earnings surprises. We can observe a strong negative reaction in 
response to negative surprises on the event day up to 3 days after the an
nouncement day. On the other hand, the other two categories were not found
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to be significant. Such finding suggests that the sector reacts only on the back 
of negative earnings surprises, and the reaction pace is quite sluggish. This 
finding is in line with our expectation that the energy and telecommunication 
sectors are less sensitive to earnings surprises.

The situation in the health care sector reminds the one in the consumer 
staples sector. We have managed to collect 6 events with negative surprises 
over the period of eleven years. This suggest a great aversion towards negative 
surprises in this sector. As in the consumer staples sector, the role of nega
tive news category is undertaken by the neutral news category, which exhibits 
inverse market reaction being of the similar magnitude to the one of positive 
news category (in absolute values). The health care sector seems to be rela
tively efficient as the only AR of neutral news category are significant on the 
next day after the announcement.

6.2.2 Cumulative Abnormal Returns across Sectors

This time, we will be interested in the development of cumulative abnormal 
returns over the certain period in the event window in response to earnings 
announcements for each sector. The cumulative abnormal returns will then 
be tested via parametric tcDA test and nonparametric rank test adjusted for 
cumulative returns, whose results can be found in the Appendix A2. The cu
mulative abnormal returns for each news category and each sector are depicted 
in Figure 6.6, and the discussion on the results follows.

2The results of tests for Financial, IT, Energy, Consumer Discretionary, Consumer Staples, 
Telecommunication, and Health Care sector are depicted in Table A .l. Table A.2, Table A.3, 
Table A.4, Table A.5, Table A .6, and Table A.7, respectively.
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Figure 6.6: Cumulative abnormal returns for positive, negative and 
neutral announcements across individual sectors.
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In the financial sector, we can see a strong negative market reaction on 
negative earnings surprises that can be observed even a few days before the 
announcement. More specifically, from day —8 until day —2 the stock price 
gradually falls followed by a subsequent slump from day —2 until day 1. Such 
findings suggest that the leakage of information might be present in the financial 
sector, and that the insider trading might exist. However, we have to point
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out that the sample for negative surprises in the financial sector consists of 17 
observations, and therefore we would need to take a step back and recommend 
to re-estimate the model with greater number of observations to prove insider 
trading. On the other hand, we found no evidence of significant cumulative 
abnormal returns for the other two categories in the financial sector.

The development of CAR in the IT sector documents high sensitivity of the 
sector to the earnings surprises. The PEAD in the IT sector is significant and 
persistent for all types of news. Furthermore, we can see a sluggish market 
reaction for negative news where the CAR drifts downwards up to 3 days after 
the announcement.

Figure 6.6 documents the market reaction asymmetry to negative and posi
tive news in the energy sector. Whereas CAR for positive news recorded gradual 
uplift in response to positive news, returns for negative news dropped sharply 
immediately after the announcement and continued to fall for the subsequent 
2 days. The drop for negative news category was twice as big as the rise for 
positive news category. Last but not least, the model did not reveal any sign 
of leakage of information in the energy sector prior to the event.

The development of CAR over the event window in the consumer discre
tionary sector shows a major impact of the event day especially for positive and 
negative news category, and subsequent persistent drift on a constant level. The 
asymmetry of market reaction is supported by the negative news category be
ing twice as big as its positive counterpart (in absolute values). In this case, 
there is no evidence of leakage of information prior to the announcement. The 
graph for the consumer discretionary sector reminds the one for the aggregated 
sample, which goes in line with our expectations that the sector should be 
medium-sensitive to earnings surprises.

The visual inspection of the graph for the consumer staples sector confirms 
our findings from the previous section. The CAR are the most significant for 
the neutral news. This fact documents two patterns. First, the asymmetry 
of market reaction is substantial as even the neutral surprises might lead to 
adverse market reaction, which is twice as big as the one for positive surprises 
(in absolute values). Second, the aversion towards negative earnings surprises 
is enormous as even the neutral surprise might send the stock price to tumble.

In the telecommunication sector, the CAR react solely on the back of neg
ative earnings surprises. The PEAD is significant up to 3 days after the an
nouncement followed by a slight bounce back and subsequent stabilization on 
a constant level. The pace of reaction is quite sluggish, and therefore we can
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conclude that the telecommunication sector is quite inefficient towards incor
porating new information in the stock prices.

The visual check of the graph for the health care sector indicates some signs 
of information leakage for negative news category. However, as mentioned ear
lier the sample of negative news consists solely of 6 observations, and therefore 
for closer investigation of such issue we would need larger sample. Except for 
the negative news category, the CAR of the other two categories do not exhibit 
significant values, thus we can conclude that health care sector is less sensitive 
to earnings surprises.



Chapter 7

Conclusion

In this thesis, we examined the effect of information content impounded in the 
quarterly earnings announcements on the size, direction, and pace of financial 
markets reaction across individual sectors. For such purpose, we employed an 
event study, where we observed the market reaction to an earnings surprise in 
the period 10 days before and 10 days after the announcement day. In order 
to differentiate the information content of earnings announcements, we have 
divided the sample of earnings announcements into three categories according 
to the size of a earnings surprise, i.e. positive, neutral, and negative. Fur
thermore, abnormal returns were introduced to capture the development of 
the stock price with the presence of an event. We employed two methods for 
estimating abnormal returns - market model falling under statistical models 
and CAPM being an economic type of model. The statistical significance of 
abnormal returns was tested via one parametric and one nonparametric test. 
The sample consists of stocks from seven main sectors on the US capital mar
kets, where three largest firms according to market capitalization represent the 
analyzed sector. The total number of 943 quarterly earnings announcements 
was collected over the period from 2005 till 2016.

First part deals with the effect of earnings announcements for individual 
earnings surprise categories on the market reaction regardless of the market 
sector. We found a significant evidence of market inefficiency for all surprise 
categories on the announcement day being in line with results of Qiu (2014). 
Our findings, however, are not consistent with those of Falk and Levy (1989) 
or Kothari and Ball (1991), who found market inefficiencies one day before and 
one day after the announcement day. In our case, we did not detect a sufficient 
evidence of leakage of information prior to the announcement day, and there
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fore we can conclude that insider trading is well-mitigated on the US capital 
markets. This might be attributed to the fact that regulatory scrutiny upon 
the US capital markets is relatively high, and as a result investors do not dare 
to exploit private information. On the other hand, we confirmed our expecta
tions on market reaction asymmetry to different types of surprise categories. 
First of all, the impact of negative earnings surprise on market reaction was 
substantially more profound than the impact of positive surprise. Furthermore, 
the financial markets tend to be less efficient in response to negative earnings 
surprises as we found significant negative stock-price reaction up to 3 days af
ter the announcement. Such result is consistent with delayed price response 
as outlined by Kormendi and Lipe (1987) or Freeman and Tse (1989) suggest
ing that investors fail to assimilate the new information immediately after its 
release. The effect of the announcement, day was found to be significant and 
persistent in time as the post-earnings-announcement drift (PEAD) remained 
on the same level in the post-announcement period.

Second part deals with the effect of earnings announcements for individual 
earnings surprise categories on the market reaction across individual market 
sectors. We test whether certain characteristics and specifics to individual 
sectors do play a role in market reaction to earnings surprises. For the sake 
of comparison, we picked the most representative sectors on the US capital 
markets, i.e. Financial, Information Technology (IT), Energy, Consumer Dis
cretionary, Consumer Staples, Telecommunication, Health Care. Performing 
identical analysis for individual sectors we arrived to conclusion that Consumer 
Staples and IT sector tend to be the most sensitive to earnings announcements 
as we found significant results for all three surprise categories. On the other 
hand, Telecommunication and Energy sector are the least sensitive to earnings 
announcements out of the analyzed sectors. Furthermore, we managed to find 
an evidence of leakage of information prior to the announcement day in the 
Financial sector. The sample of observations, however, is not large enough to 
be confident about the presence of insider trading in the Financial sector.

The contribution of this study to current strand of literature is twofold. 
First, due to sector split we are able to employ sector benchmarks for esti
mation of abnormal returns instead of whole-market indices, enhancing the 
precision of our estimates and mitigating the estimation bias. Second, very 
little research has been conducted on the impact of sector specifics on market 
reaction. This thesis answers the question whether certain characteristics and 
specifics to individual sectors influence market reaction to earnings surprises.
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On the other hand, we are aware of an insufficient number of observations for 
certain samples in the sector analysis. The obvious solution to this limitation 
is to expand the sample either in time or by the number of firms in each sector 
to obtain more statistically robust results.
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A. Statistical Tests across Sectors

Table A.l: Test of statistical significance of one-day abnormal returns 
- financial sector.

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 -0.11 0.26 -0.36 1.28 -3.04 *** -3.00 ***
-9 -0.07 0.61 0.37 3.93 *** 3.22 *** -0.67
-8 0.42 -1.95 * -1.09 -2.50 ** -0.33 -0.94
-7 -0.14 -0.18 0.30 -0.19 -3.78 *** 2.61 ***
-6 0.32 -3.43 *** 1.09 5.76 *** 1.39 -2.30 **
-5 0.73 -0.72 -0.35 -1.36 -1.56 -1.33
-4 -0.41 0.21 -0.30 -0.19 1.01 -5.40 ***
-3 -0.12 -2.82 *** -0.34 0.58 -1.25 -0.61
-2 -0.39 0.01 -0.88 -1.55 -6.39 *** -5.32 ***
-1 0.52 -4.57 *** 1.34 10.37 *** -0.24 8.36 ***
0 0.86 -6.18 *** -5.05 *** 19.69 *** -27.14 *** -23.11 ***
1 -0.59 -7.09 *** -0.89 1.29 -13.52 *** -14.22 ***
2 -0.62 3.53 *** 1.06 -0.52 -7.13 *** 5.45 ***
3 -0.19 -2.49 ** 2.17 ** 1.18 -5.40 *** 0.66
4 0.63 0.45 0.93 0.86 1.72 * 3.85 ***
5 -0.03 0.86 1.79 * 1.00 -0.81 0.33
6 0.45 -0.47 0.62 1.41 0.11 -5.13 ***
7 0.12 2.91 *** -0.68 4.46 *** 1.27 2.39 **
8 0.91 0.87 2.00 ** 1.44 -1.44 -2.82 ***
9 -0.13 -1.47 1.47 2.35 ** -1.74 * 2.27 **
10 0.71 -2.05 ** -0.36 -0.67 1.62 -4.30 ***

Cumulative Abnormal Returns

-10 -0.11 0.26 -0.36 -0.02 -0.13 -0.42
-9 -0.12 0.61 0.01 -0.36 0.18 -1.07
-8 0.14 -0.63 -0.62 -0.68 0.45 -2.09 **
-7 0.05 -0.63 -0.39 -0.76 0.24 -1.83 *
-6 0.19 -2.10 ** 0.14 -0.17 -0.47 -1.30
-5 0.47 -2.21 ** -0.02 0.27 -0.82 -1.71 *
-4 0.28 -1.96 ** -0.13 -0.18 -0.93 -1.60
-3 0.22 -2.83 *** -0.24 -0.41 -1.11 -1.79 *
-2 0.08 -2.67 *** -0.52 -0.60 -1.31 -2.20 **
-1 0.24 -3.98 *** -0.07 0.19 -1.55 -1.47
0 0.49 -5.66 *** -1.59 0.27 -2.52 ** -2.41 **
1 0.30 -7.46 *** -1.78 * 0.10 -3.38 *** -2.45 **
2 0.11 -6.19 *** -1.41 -0.30 -3.14 *** -2.13 **
3 0.06 -6.63 *** -0.78 -0.61 -3.16 *** -1.54
4 0.22 -6.29 *** -0.52 -0.17 -3.09 *** -1.34
5 0.20 -5.88 *** -0.05 -0.18 -3.15 *** -0.98
6 0.31 -5.81 *** 0.10 0.13 -2.88 *** -0.62
7 0.33 -4.96 *** -0.06 0.14 -2.52 ** -0.66
8 0.53 -4.63 *** 0.40 0.52 -2.34 ** -0.16
9 0.48 -4.84 *** 0.72 0.71 -2.47 ** 0.17
10 0.63 -5.17 *** 0.62 1.12 -2.31 ** 0.10

Note: *p<0.1; **p<0. 05; ***p<0.01
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Table A.2: Test of statistical significance of one-day abnormal returns 
- IT sector.

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 0.32 -3.43 *** -0.77 1.10 -2.70 *** -3.17 ***
-9 0.64 -0.50 0.84 3.39 *** 2.85 *** -0.71
-8 0.03 -6.22 *** -0.72 -2.15 ** -0.30 -0.99
-7 -0.29 1.85 * -0.64 -0.16 -3.35 *** 2.76 ***
-6 0.33 3.97 *** 0.14 4.96 *** 1.24 -2.43 **
-5 0.31 1.68 * -1.43 -1.17 -1.38 -1.40
-4 -0.43 1.73 * 0.002 -0.16 0.90 -5.70 ***
-3 0.52 0.43 0.86 0.50 -1.11 -0.64
-2 -0.49 -4.37 *** -0.12 -1.33 -5.67 *** -5.62 ***
-1 0.31 0.54 1.38 8.92 *** -0.21 8.83 ***
0 7.06 *** -27.62 *** -5.78 *** 16.95 *** -24.07 *** -24.41 ***
1 -0.21 -2.37 ** -1.25 1.11 -11.99 *** -15.02 ***
2 0.03 -6.16 *** 1.51 -0.45 -6.32 *** 5.76 ***
3 -0.48 -1.94 * -0.30 1.02 -4.79 *** 0.70
4 -0.46 -2.26 ** -1.64 0.74 1.52 4.07 ***
5 -0.66 0.91 0.57 0.86 -0.72 0.35
6 0.07 -1.39 -1.65 * 1.22 0.09 -5.42 ***
7 0.11 1.34 -0.12 3.84 *** 1.13 2.53 **
8 -0.06 0.89 -0.20 1.24 -1.28 -2.98 ***
9 0.01 -0.70 -0.62 2.02 ** -1.54 2.40 **
10 -0.46 -1.07 -0.09 -0.58 1.44 -4.54 ***

Cumulative Abnormal Returns

-10 0.32 -3.43 *** -0.77 0.50 -1.19 -0.82
-9 0.68 -2.77 *** 0.05 1.39 -0.72 -0.21
-8 0.57 -5.85 *** -0.38 0.70 -1.78 * -0.33
-7 0.35 -4.14 *** -0.65 0.41 -1.73 * -0.19
-6 0.46 -1.93 * -0.52 0.56 -0.66 -0.02
-5 0.55 -1.07 -1.05 0.87 0.11 -0.65
-4 0.35 -0.34 -0.97 0.68 0.52 -0.44
-3 0.51 -0.17 -0.61 1.06 0.62 -0.23
-2 0.32 -1.62 -0.61 0.75 -0.31 -0.11
-1 0.40 -1.36 -0.14 0.96 -0.20 0.47
0 2.51 ** -9.62 *** -1.88 * 3.00 *** -1.33 -0.18
1 2.34 ** -9.90 *** -2.16 ** 2.66 *** -1.61 -0.66
2 2.26 ** -11.22 *** -1.66 * 2.58 *** -2.42 ** -0.25
3 2.05 ** -11.33 *** -1.68 * 2.23 ** -2.51 ** -0.45
4 1.86 * -11.53 *** -2.05 ** 1.82 * -2.64 *** -0.95
5 1.63 -10.93 *** -1.84 * 1.28 -2.39 ** -0.81
6 1.60 -10.95 *** -2.18 ** 1.26 -2.39 ** -1.39
7 1.58 -10.32 *** -2.15 ** 1.35 -2.18 ** -1.35
8 1.53 -9.84 *** -2.14 ** 1.28 -1.85 * -1.52
9 1.49 -9.75 *** -2.22 ** 1.40 -1.83 * -1.64
10 1.35 -9.75 *** -2.19 ** 1.02 -1.86 * -1.63

Note: *p<0.1; **p<0.05; ***p<0.01
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Table A.3: Test of statistical significance of one-day abnormal returns 
- energy sector.

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 0.59 -1.86 * -1.53 1.26 -1.87 * -3.04 ***
-9 0.08 0.35 -0.47 3.89 *** 1.97 ** -0.68
-8 0.08 0.31 0.43 -2.47 ** -0.20 -0.95
-7 0.51 0.65 1.58 -0.19 -2.32 ** 2.64 ***
-6 0.60 1.34 -0.22 5.70 *** 0.86 -2.33 **
-5 -0.26 -1.27 1.15 -1.34 -0.96 -1.34
-4 0.37 -1.59 -2.94 *** -0.19 0.62 -5.46 ***
-3 0.81 2.08 ** -0.83 0.57 -0.77 -0.61
-2 0.39 0.45 0.55 -1.53 -3.93 *** -5.39 ***
-1 0.07 0.61 -1.84 * 10.26 *** -0.14 8.46 ***
0 0.92 -15.29 *** -1.80 * 19.49 *** -16.66 *** -23.39 ***
1 1.19 -4.98 *** -0.81 1.28 -8.30 *** -14.39 ***
2 0.75 -3.31 *** 1.90 * -0.51 -4.38 *** 5.52 ***
3 0.47 -0.13 0.68 1.17 -3.31 *** 0.67
4 0.28 1.61 0.37 0.85 1.05 3.90 ***
5 0.38 0.03 -1.58 0.99 -0.50 0.33
6 0.42 2.76 *** -1.73 * 1.40 0.07 -5.20 ***
7 -0.08 0.12 -0.77 4.42 *** 0.78 2.42 **
8 -0.21 -0.33 1.19 1.43 -0.88 -2.85 ***
9 0.20 1.19 2.31 ** 2.32 ** -1.07 2.29 **
10 -0.35 0.33 -0.65 -0.66 1.00 -4.35 ***

Cumulative Abnormal Returns

-10 0.59 -1.86 * -1.53 1.26 -0.82 -2.03 **
-9 0.47 -1.07 -1.41 1.16 0.12 -1.65 *
-8 0.43 -0.69 -0.90 0.70 0.16 -0.86
-7 0.62 -0.28 0.01 0.77 0.29 -0.08
-6 0.83 0.35 -0.10 1.50 0.50 -0.61
-5 0.65 -0.20 0.38 0.93 0.08 -0.72
-4 0.74 -0.79 -0.76 1.18 -0.11 -1.27
-3 0.98 0.001 -1.00 1.37 0.28 -1.35
-2 1.05 0.15 -0.76 1.43 0.22 -1.13
-1 1.02 0.34 -1.30 1.23 0.30 -1.13
0 1.25 -4.29 *** -1.79 * 1.40 -1.53 -1.54
1 1.54 -5.54 *** -1.95 * 1.88 * -2.39 ** -1.61
2 1.69 * -6.24 *** -1.34 2.30 ** -2.75 *** -1.25
3 1.75 * -6.05 *** -1.11 2.51 ** -2.65 *** -1.20
4 1.76 * -5.43 *** -0.98 2.34 ** -2.28 ** -0.75
5 1.80 * -5.25 *** -1.34 2.58 *** -2.27 ** -1.05
6 1.85 * -4.42 *** -1.72 * 2.67 *** -2.12 ** -1.53
7 1.78 * -4.27 *** -1.86 * 2.63 *** -2.06 ** -1.48
8 1.68 * -4.23 *** -1.53 2.49 ** -2.08 ** -1.25
9 1.69 * -3.86 *** -0.98 2.52 ** -1.92 * -0.76
10 1.57 -3.70 *** -1.10 2.41 ** -1.72 * -0.86

Note: *p<0.1; **p<0.05; ***p<0.01
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Table A.4: Test of statistical significance of one-day abnormal returns 
- consumer discretionary sector.

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 -0.63 2.74 *** 0.01 1.05 -2.49 ** -3.17 ***
-9 -0.21 -0.61 0.56 3.25 *** 2.63 *** -0.71
-8 0.03 2.83 *** -0.01 -2.06 ** -0.27 -0.99
-7 0.08 -2.14 ** -1.02 -0.15 -3.10 *** 2.76 ***
-6 0.33 0.28 -0.65 4.76 *** 1.14 -2.4.3 **
-5 -0.18 -1.49 1.33 -1.12 -1.28 -1.40
-4 -0.06 -0.02 -0.11 -0.16 0.83 -5.71 ***
-3 0.12 -2.79 *** -0.77 0.48 -1.02 -0.64
-2 0.12 -1.76 * -0.64 -1.28 -5.23 *** -5.63 ***
-1 2.04 ** -1.82 * 1.67 * 8.56 *** -0.19 8.84 ***
0 5.75 *** -26.36 *** -3.35 *** 16.26 *** -22.21 *** -24.44 ***
1 1.10 3.71 *** -2.99 *** 1.07 -11.07 *** -15.04 ***
2 0.10 -0.04 0.09 -0.43 -5.84 *** 5.76 ***
3 -0.23 -1.77 * -0.56 0.98 -4.42 *** 0.70
4 -0.24 0.64 -1.23 0.71 1.40 4.07 ***
5 -0.05 -4.65 *** -1.55 0.83 -0.67 0.35
6 -0.08 -1.67 * -0.77 1.17 0.09 -5.43 ***
7 -0.31 0.78 -0.41 3.69 *** 1.04 2.53 **
8 0.06 -0.82 -1.16 1.19 -1.18 -2.98 ***
9 -0.19 -2.54 ** -1.24 1.94 * -1.43 2.40 **
10 -0.60 2.27 ** -0.61 -0.55 1.33 -4.55 ***

Cumulative Abnormal Returns

-10 -0.63 2.74 *** 0.01 -1.64 1.18 0.31
-9 -0.59 1.50 0.40 -1.46 0.45 0.91
-8 -0.47 2.86 *** 0.32 -0.81 1.27 0.91
-7 -0.36 1.41 -0.23 -0.31 0.31 0.46
-6 -0.18 1.38 -0.50 0.25 0.41 0.78
-5 -0.23 0.65 0.09 0.08 0.10 1.14
-4 -0.24 0.60 0.04 0.13 0.29 0.86
-3 -0.18 -0.43 -0.23 0.22 -0.17 0.58
-2 -0.13 -0.99 -0.43 0.30 -0.49 0.47
-1 0.52 -1.52 0.12 1.32 -0.83 1.06
0 2.23 ** -9.40 *** -0.90 2.53 ** -1.73 * 0.50
1 2.46 ** -7.93 *** -1.72 3.03 *** -1.46 -0.63
2 2.39 ** -7.63 *** -1.63 2.81 *** -1.68 * -0.53
3 2.24 ** -7.82 *** -1.72 2.60 *** -1.82 * -0.61
4 2.10 ** -7.39 *** -1.98 ** 2.43 ** -1.63 -0.69
5 2.02 ** -8.32 *** -2.30 ** 2.39 ** -2.07 ** -1.25
6 1.94 -8.48 *** -2.42 ** 2.43 ** -2.16 ** -1.73 *
7 1.81 -8.05 *** -2.45 ** 2.14 ** -2.28 ** -1.80 *
8 1.78 -8.03 *** -2.65 *** 2.10 ** -2.25 ** -2.11 **
9 1.69 -8.39 *** -2.86 *** 1.92 * -2.46 ** -2.37 **
10 1.52 -7.69 *** -2.92 *** 1.64 -2.24 ** -2.48 **

Note: *p<0.1; **p<0.05; ***p<0.01
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Table A.5: Test of statistical significance of one-day abnormal returns 
- consumer staples sector.

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 0.55 -0.60 -0.52 1.43 -5.37 *** -1.79 *
-9 0.49 0.95 -0.31 4.41 *** 5.68 *** -0.40
-8 -0.14 -1.22 0.37 -2.80 *** -0.59 -0.56
-7 0.25 -3.83 *** -0.02 -0.21 -6.68 *** 1.56
-6 -0.08 0.81 -0.36 6.45 *** 2.46 ** -1.37
-5 -0.33 1.94 * 0.85 -1.52 -2.76 *** -0.79
-4 -0.26 3.47 *** -1.25 -0.21 1.79 * -3.22 ***
-3 -0.35 -3.03 *** -0.67 0.65 -2.21 ** -0.36
-2 0.11 -3.25 *** -0.47 -1.73 * -11.29 *** -3.18 ***
-1 0.02 -0.60 0.30 11.62 *** -0.42 4.99 ***
0 4.73 *** -15.88 -7.24 *** 22.06 *** -47.94 *** -13.80 ***
1 0.20 -2.03 ** -3.02 *** 1.45 -23.89 *** -8.49 ***
2 -0.22 1.78 * 0.26 -0.58 -12.60 *** 3.25 ***
3 0.32 -3.36 *** -0.26 1.33 -9.53 *** 0.39
4 0.43 -0.56 0.32 0.96 3.03 *** 2.30 **
5 0.76 0.68 0.69 1.12 -1.44 0.20
6 0.23 -0.22 -0.03 1.59 0.19 -3.07 ***
7 0.80 -0.71 -0.04 5.00 *** 2.24 ** 1.43
8 0.15 -2.90 *** 0.32 1.61 -2.55 ** -1.68 *
9 0.61 0.98 0.46 2.63 *** -3.08 *** 1.35
10 0.18 2.06 ** -0.49 -0.75 2.86 *** -2.57 **

Cumulative Abnormal Returns

-10 0.55 -0.60 -0.52 0.94 -0.01 -0.40
-9 0.74 0.24 -0.58 1.55 0.23 -0.65
-8 0.52 -0.51 -0.27 1.20 -0.39 -0.23
-7 0.58 -2.35 ** -0.24 1.06 -1.36 0.06
-6 0.48 -1.75 * -0.37 0.91 -0.90 0.05
-5 0.30 -0.80 0.01 0.93 -0.39 0.32
-4 0.18 0.57 -0.47 0.75 0.25 -0.40
-3 0.04 -0.54 -0.67 0.44 -0.29 -0.63
-2 0.08 -1.59 -0.79 0.13 -0.92 -0.85
-1 0.08 -1.70 * -0.66 0.44 -0.99 -0.79
0 1.50 -6.41 *** -2.81 *** 1.70 * -2.03 ** -1.83 *
1 1.49 -6.72 *** -3.56 * * 1.51 -2.35 ** -2.60 ***
2 1.38 -5.96 *** —3.35 1.39 -1.97 ** -2.35 **
3 1.41 -6.64 *** -3.30 *** 1.52 -2.28 ** -2.29 **
4 1.47 -6.56 *** -3.10 *** 1.66 * -2.35 ** -2.20 **
5 1.61 -6.18 *** -2.83 *** 2.14 ** -2.09 ** -1.98 **
6 1.62 -6.05 *** -2.75 *** 2.43 ** -2.09 ** -1.86 *
7 1.77 * -6.05 *** -2.69 *** 2.81 *** -2.10 ** -1.71 *
8 1.75 * -6.55 *** -2.54 ** 2.74 *** -2.35 ** -1.58
9 1.84 * -6.16 *** -2.37 ** 3.09 *** -2.15 ** -1.39
10 1.84 * -5.57 *** -2.42 ** 2.99 *** -1.85 * -1.42

Note: *p<0.1; **p<0.05; ***p<0.01
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Table A.6: Test of statistical significance of one-day abnormal returns 
- telecommunication sector.

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 -0.19 -2.94 *** 0.37 1.51 -2.56 ** -1.90 *
-9 0.01 0.39 -0.17 4.67 *** 2.71 *** -0.43
-8 -0.12 -0.29 -0.13 -2.96 *** -0.28 -0.59
-7 -0.09 -0.76 1.53 -0.22 -3.19 *** 1.65 *
-6 -0.05 0.61 -0.82 6.84 *** 1.17 -1.45
-5 -0.67 0.55 0.31 -1.61 -1.32 -0.84
-4 0.61 0.93 -1.07 -0.23 0.85 -3.41 ***
-3 -0.46 -0.73 0.29 0.68 -1.05 -0.38
-2 0.37 0.38 -0.16 -1.84 * -5.38 *** -3.36 ***
-1 0.44 1.37 0.65 12.30 *** -0.20 5.28 ***
0 -1.73 * -8.23 * H4 * —3.36 *** 23.36 *** -22.86 *** -14.60 ***
1 -0.33 -5.31 *** 0.83 1.53 -11.39 *** -8.98 ***
2 0.11 -1.49 0.64 -0.62 -6.01 *** 3.44 ***
3 -0.11 -2.38 ** -0.06 1.41 -4.55 *** 0.42
4 0.49 1.57 0.49 1.02 1.45 2.43 **
5 -0.48 2.05 ** -0.14 1.19 -0.69 0.21
6 -0.43 0.89 0.05 1.68 * 0.09 -3.24 ***
7 0.48 -1.06 0.01 5.30 *** 1.07 1.51
8 0.64 -2.51 ** -0.37 1.71 * -1.21 -1.78 *
9 -0.38 0.003 -0.76 2.79 *** -1.47 1.43
10 0.56 1.66 * -0.03 -0.79 1.37 -2.72 ***

Cumulative Abnormal Returns

-10 -0.19 -2.94 *** 0.37 -0.72 -1.28 1.26
-9 -0.13 -1.80 * 0.14 0.54 0.27 1.44
-8 -0.17 -1.64 0.04 0.05 0.13 1.24
-7 -0.19 -1.80 * 0.80 -0.33 0.20 1.47
-6 -0.19 -1.34 0.35 -0.42 0.12 1.16
-5 -0.45 -1.00 0.45 -0.83 0.17 0.57
-4 -0.19 -0.57 0.01 -0.01 0.13 0.07
-3 -0.34 -0.79 0.11 -0.47 0.004 0.25
-2 -0.19 -0.62 0.05 -0.36 -0.04 -0.30
-1 -0.05 -0.15 0.25 0.34 0.13 0.33
0 -0.57 -2.63 *** -0.77 -0.02 -0.36 -0.66
1 -0.64 -4.05 *** -0.50 0.05 -1.16 -0.60
2 -0.58 -4.30 *** -0.30 -0.04 -1.36 -0.37
3 -0.59 -4.78 *** -0.30 0.10 -1.71 * -0.24
4 -0.44 -4.21 *** -0.17 0.38 -1.41 0.27
5 -0.55 -3.57 *** -0.20 0.21 -1.00 0.25
6 -0.64 -3.24 *** -0.18 -0.01 -1.04 0.06
7 -0.51 -3.40 *** -0.17 0.44 -0.90 0.10
8 -0.35 -3.89 *** -0.25 0.73 -1.09 -0.28
9 -0.42 -3.79 *** -0.41 0.45 -1.11 -0.66
10 -0.29 -3.34 *** -0.41 0.62 -1.13 -0.77

Note: *p<0.1; **p<0.05; ***p<0.01
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Table A.7: Test o f statistical significance o f one-day abnormal returns
- health care sector.

Parametric Nonpar ametric

Positive Negative Neutral Positive Negative Neutral

-10 0.26 -0.43 -0.92 1.18 -5.09 *** -2.36 **
-9 -0.04 -1.35 0.02 3.63 5.38 *** -0.53
-8 -0.51 0.35 0.03 -2.31 ** -0.56 -0.74
-7 0.01 -3.21 *** -0.34 -0.17 -6.33 *** 2.05 **
-6 0.05 -1.69 * -1.23 5.32 *** 2.33 ** -1.81 *
-5 -0.21 -2.15 ** 0.94 -1.25 -2.61 *** -1.04
-4 -0.40 -0.37 1.37 -0.18 1.69 * -4.24 ***
-3 0.10 -0.97 0.54 0.53 -2.09 ** -0.48
-2 0.03 -0.49 0.17 -1.43 -10.70 *** -4.18 ***
-1 0.02 1.71 * -0.15 9.58 *** -0.39 6.57 ***
0 1.31 -10.67 *** -2.88 *** 18.19 *** -45.44 *** -18.17 ***
1 -0.31 -0.94 -2.46 ** 1.19 -22.64 *** -11.18 ***
2 0.02 0.78 0.07 -0.48 -11.94 *** 4.28 ***
3 0.58 -1.32 -0.31 1.09 -9.03 *** 0.52
4 0.07 -1.06 0.06 0.79 2.87 *** 3.03 ***
5 -0.23 -1.01 1.57 0.93 -1.36 0.26
6 -0.95 1.49 1.08 1.31 0.18 -4.04 ***
7 0.43 0.30 1.29 4.12 *** 2.13 ** 1.88 *
8 -0.31 -1.34 -1.17 1.33 -2.41 ** -2.22 **
9 0.20 -0.47 1.23 2.17 ** -2.92 *** 1.78 *
10 0.32 -1.75 * -1.00 -0.62 2.71 *** -3.38 ***

Cumulative Abnormal Returns

-10 0.26 -0.43 -0.92 1.10 -0.25 -1.12
-9 0.15 -1.26 -0.63 1.09 -0.74 -1.39
-8 -0.17 -0.83 -0.50 0.55 -0.46 -1.44
-7 -0.14 -2.32 ** -0.60 0.44 -0.97 -1.40
-6 -0.10 -2.83 *** -1.09 0.88 -1.47 -2.09 **
-5 -0.18 -3.47 *** -0.61 0.34 -2.05 ** -1.40
-4 -0.32 -3.35 *** -0.05 ■0.07 -2.19 ** -0.90
-3 -0.26 -3.47 *** 0.15 0.11 -2.02 ** -0.52
-2 -0.24 -3.44 *** 0.20 0.04 -1.87 * -0.62
-1 -0.22 -2.72 *** 0.14 0.26 -1.27 -0.60
0 0.19 -5.81 *** -0.74 0.99 -2.18 ** -1.43
1 0.09 -5.84 *** -1.42 0.52 -2.24 ** -2.13 **
2 0.09 -5.39 *** -1.34 0.49 -1.95 * -2.04 **
3 0.24 -5.55 *** -1.37 0.91 -2.17 ** -2.12 **
4 0.25 -5.63 *** -1.31 0.86 -2.25 ** -1.88 *
5 0.19 -5.71 *** -0.88 0.94 -2.30 ** -1.60
6 -0.05 -5.18 *** -0.59 0.53 -2.08 ** -1.41
7 0.05 -4.96 *** -0.27 0.82 -2.02 ** -0.97
8 -0.02 -5.14 *** -0.53 0.60 -2.24 ** -1.20
9 0.03 -5.11 *** -0.25 0.62 -2.25 ** -0.76
10 0.10 -5.37 *** -0.46 0.64 -2.55 ** -0.94

Note: *p<0.1; **p<0.05;■ ***p<0.01



Appendix B

Distribution of Abnormal Returns

Figure B.l: Distribution of one-day aggregated mean abnormal re
turns for positive surprises - Market model.
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B. Distribution of Abnormal Returns X

Figure B.2: Distribution of one-day aggregated mean abnormal re
turns for negative surprises - Market model.
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Figure B.3: Distribution of one-day aggregated mean abnormal re
turns for neutral surprises - Market model.
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