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1 Introduction

There has been a long history of mergers and acquisitions in the corporate world,

always with the target to create value in any direction, whereas the reasons vary from

securing a company to reorganizing and positioning a business for the future. What

they all have in common is, according to the principle-agent relationship, the goal of the

shareholder value maximization for the principle (shareholders) through the agent, the

management. There are two clusters in theories explaining the emergence of such trans-

actions - neoclassical and behavioral theories. The first is based on the efficient market

hypothesis and assumes that information is immediately incorporated and that all actions

are taken rationally. The behavioral theories on the other hand include psychological

components and assume irrational behavior of individuals, i.e. that not all actions are

taken in order to maximize value for the shareholders. Both theory clusters do not only

aim at explaining single transactions, but also the accumulation of them in certain time

periods. Making use of these two theory clusters, this paper is looking at divestitures and

how their returns develop. In the literature, the accumulation of transactions is mostly

known as ’merger waves’, whereas this paper uses the term ’divestiture waves’ due to its

focus on the opposite direction, i.e. divestitures. Divestiture waves can be defined as any

time-period with increased divestiture activity, i.e. an increased number of transactions.

These waves typically show a pattern with an increase over a few years, followed by a peak

with a substantially greater activity level than in the previous years, and a sharp decline

at the end (Carow, Heron & Saxton, 2004).

There has been extensive literature about the value creation in mergers and acquisitions,

however, mostly with a one-sided perspective focusing on the sell-side. The field of divesti-

tures, even more divestiture waves, has only been subject to little attention in research.

In fact, to the best of our knowledge, only two yet not fully published papers (Brauer &

Stüssi, 2010; Brauer & Wiersema, 2011) deal with divestiture waves and the differences

in the returns throughout time, however, only from a sell-side perspective. Since value

creation should not be limited to one side in a deal, to generate value also from a total

economic point of view, it is necessary to consider the total returns i.e. the aggregated

value creation on the buy- and sell-side. This paper closes the gap in literature between

the only one-sided divestiture research and the various examinations on the returns of
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mergers and acquisitions. This includes, similarly to previous research, the examination

of the phenomenon of the (divestiture) wave pattern and how returns change throughout

time i.e. answering the question whether the generated value is the same throughout the

different phases of the wave or whether its development exhibits a certain structure. The

research question in this paper is therefore:

• How does the aggregated return for the sell- and buy-side react to divestiture an-

nouncements at the beginning, middle and end of a divestiture wave?

The methodology used is an event study with numerous sub-sample tests in order to also

examine the determinants of the returns. The remainder of this paper is structured as

follows: Section 2 describes the methodology and all statistical tests used. Section 3

covers the description and issues of the data sample used. Section 4 presents the previous

literature, rounded off by the hypothesis and expected results. Section 5 and 6 describes

and analyses the empirical results, followed by a critical reflection and some suggestion

for further research in section 7. Section 8 concludes.

2 Methodology

2.1 Event Study

Event study methodology is a common method in management and finance research

to measure the effect and statistical significance of certain events on, for instance, stock

prices of companies (MacKinlay, 1997). Statistically significant means, that the value

(market capitalization) of a company is impacted beyond the market development. The

event from an empirical point of view is when markets incorporate the news into the stock

prices, which is usually at the time of announcement and not, as one could assume, when

the actual divestment takes place.

In order to investigate the total performance of divestitures, i.e. on the buyer and on

the seller, we analyze the stock prices of both. The stock prices are benchmarked against

the MSCI Europe index, which comprises a multitude of European companies in the

16 developed countries. The divestitures in this study comprise the same 16 countries.

Concentrating on the 16 developed countries ensures common accounting practices and

data availability, which would not have necessarily been the case if including e.g. Asian
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countries. Furthermore, the MSCI Europe, unlike combined regional and industry indices,

is diversified enough not to be significantly influenced by the event company.

2.1.1 Event Study Base Assumptions

Event study methodology and the validity of its results are based on the three under-

lying assumptions - market efficiency, unanticipated events and the absence of confounding

events. It is a necessary assumption that markets are efficient and react to the divesti-

ture announcements to measure abnormal returns. In fact, efficient markets assume that

price relevant information is immediately incorporated, however, this is a really strong

theoretical assumption and in reality markets can be distorted and might take some time

to include information. Thus, they rather seem to be not fully efficient, which means we

do need longer event windows in order to be able to measure all effects of an event. The

assumption of unanticipated events implies that the information about the event has to be

new to the market. Else, abnormal returns would probably be not significant. Given that

we do not know when information actually reaches the market, we avoid this drawback by

terminating the end of the estimation before the actual divestiture announcement. The

third key assumption is the exclusivity of the investigated event. When analyzing the

event, it is difficult to completely separate the examined event, in particular with long

event windows, from other information - confounding events - that reaches the market as

well and thus co-influences the firm value (McWilliams & Siegel, 1997). Thus, a relatively

short event window is used in this study to limit the potential threat of a violation of this

base assumption.

2.1.2 Event and Estimation Window

The actual event date (τ = 0) in this analysis is the day of the divestiture announce-

ment. Since daily data is used in this analysis, one could assume it is enough to measure

the effects solely on the announcement date. However, the event window covers the period

from -1 days to +1 days relative to the announcement date. The event window according

to MacKinlay (1997) often comprises several days, to capture all surrounding and after

closing effects. This is particularly important with M&A transactions, where there could

be insider information and leakages that influence the price ex-ante the event. Further,

announcements could be made after market closure and thus only show a market reaction
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on the following day. The event window is chosen in accordance with several divestiture

studies such as Rosenfeld (1984) or Klein (1986). This allows a comparison of the results

of this study to studies on divestitures.

The chosen and used estimation window in this paper is 150 days, from -151 days to -2

days before the event date. In general, the estimation window length depends on the

subject of examination, but is usually between 100 and 300 trading days according to

Peterson (1989). MacKinlay (1997) rather suggests using 120 days as the lower end of the

possible range. Figure 1 depicts the chosen event and estimation window.

Figure 1: Estimation and Event Window

2.1.3 Cumulative Abnormal Return and its Statistical Properties

The event study methodology is applied in order to measure whether divestments have

a significant impact on firm value, hence whether there is an abnormal return (AR). Given

the above mentioned assumption of efficient markets, the abnormal return is calculated

by subtracting the normal return from the actual return. More formalized (MacKinlay,

1997),

ARiτ = Riτ − E (Riτ | Xτ )

where ARiτ is the abnormal return, Riτ the realized one and E (Riτ | Xτ ) the expected

return, of which Xτ is an exogenous variable determining the returns. The expected return

is derived via the analysis in the estimation window. In general, there are two possibilities

to calculate the abnormal and expected return - the constant mean return model and

the market model. The first model is built on the assumption that the independent and

identically distributed returns are unaffected by exogenous factors. The latter, which is

described in the following, is used in this paper. The advantage of the market model

over the constant mean model is the recognition of variation in the market (here MSCI

Europe). Yet, the advantage depends on how high the R2 is, the higher the larger the
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advantage (MacKinlay, 1997). Formalized, the market model is:

Rit = αi + βiRmt + εit

Where Rit and Rmt are the returns of stock i and the MSCI Europe (market) respectively

in period t. Considering the assumption

E (εit) = 0 , var (εit) = σ2
εt

we can estimate the market return and then get the sample abnormal return:

ARiτ = Riτ − �αi −�βiRmτ

Under the null hypothesis in the market model, the abnormal return is thereby normally

distributed around a zero conditional mean and a conditional variance,

σ2 (ARiτ ) = σ2
�,i +

1

L1

�
1 +

(Rmτ − �µm)
2

�σ2
m

�

with µm being the average market (MSCI Europe) return in the estimation period. The

estimation error diminishes with increasing L1 i.e. estimation period and can be assumed

to converge to zeros for large estimation windows. Salinger (1992) questions the underlying

assumption that the individual abnormal returns are uncorrelated, i.e. the estimation

error could be neglected, because the market model parameters determine indirectly what

is abnormal. However, the estimation window length in this paper is way beyond the ones

considered by Salinger (1992). Thus, MacKinlay’s (1997) point of view, that with a critical

length the estimation error can be neglected, still holds. Under the null hypothesis, the

abnormal return only fluctuates within its normal deviation i.e. the event (divestiture)

does not have a significant effect on the stock price. More formalized: (MacKinlay, 1997)

�ARiτ ∼ N
�
0, σ2

�
�ARiτ

��

As mentioned above, to capture all effects within the event window, several days around

the announcement date are analyzed. That means one has to accumulate the ARs first over
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time and second, to draw inferences of the sample, across all analyzed stocks. Over time,

for each individual stock, one accumulates the ARs from τ1 to τ2, where T1 < τ1 ≤ τ2 ≤ T2

and gets:

CAR (τ1, τ2) =
τ2�

τ=τ1

ARiτ

With increasing and large values for L1 (with lower L1 values, one would have to adjust

for the estimation error, see variance above), the variance is

σ2
i (τ1,, τ2) = (τ2 − τ1 + 1) σ2

ε

and the null hypothesis or rather the distribution of the CAR in this case follows as:

CARi (τ1, τ2) ∼ N
�
0, σ2

i (τ1, τ2)
�

After accumulating the ARs within the event window over time, one has to aggregate the

CARs across the investigated stocks in order to get an average result, from which inferences

over the sample can be drawn. An important assumption for aggregating abnormal returns

across stocks is that the events are not correlated with each other i.e. they are independent.

It could happen in divestiture waves that event windows overlap over time. Thus, the

assumption of no correlation across ARs of different stocks might be violated. This study

uses the clustering technique as suggested by MacKinlay (1997) to resolve this problem

(see section 3.2). To get the average abnormal return we model:

ARτ =
1

N

N�

i=1

ARiτ

and accumulate the average abnormal return afterwards, which yields:

CAR (τ1, τ2) =
τ2�

τ=τ1

ARτ

The variance of the average CARs is calculated with the same method as we did with the

individual CARs:

var
�
CAR (τ1, τ2)

�
=

τ2�

τ=τ1

var
�
ARτ

�
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As described above, we use the clustering technique to solve the case of event window

overlaps. Clustering over time, which forms pools of data, is used to cure the problem.

With the clustering approach in Stata the coefficients are the same as the OLS coefficients

but the standard errors, in this case White standard errors, now consider the fact of non-

independent observations within the overlaps. This allows us to set the covariance to zero

with the following distribution to test the null hypothesis:

CAR (τ1, τ2) ∼ N
�
0, var

�
CAR (τ1, τ2)

��

2.2 Statistical Tests

In order to ensure the power of our empirical results, this study conducts several

statistical tests. They can be divided into two categories - parametric and non-parametric

tests. The first and main parametric test is of course the Student’s t-test (J1 and J2), to

see whether the empirical results are significantly different from zero. Hence, it is tested

if the study can reject the null hypothesis that the events have no stock price impact.

Secondly, the study conducts a difference of means test to investigate whether the two

groups abnormal returns are significantly different from each other.

In addition, this study performs non-parametric tests, which are not based on assumptions

regarding the distribution of abnormal returns. We conduct the Wilcoxon rank-sum test

to challenge the robustness of the results from the parametric test, but not to derive new

empirical results.

2.2.1 Student’s t-test

As mentioned above, this study uses t-statistics to test the null hypothesis that di-

vestitures have no impact on the stock prices in terms of total economic performance, hence

for both the vendor and buyer. Given the assumption that the different announcements

are mutually exclusive and do not impact each other, one can test the null hypothesis

using (Campbell, Lo & MacKinlay, 1996):

J1 =
CAR (τ1, τ2)
�
�σ2

(τ1, τ2)
�1/2 ∼a N (0, 1)
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However, the problem with this formula is that the estimator of the variance in the de-

nominator does not yield precise distributional results for samples with a high number of

events. Introducing the standardized cumulative abnormal returns SCARi where, under

the null hypothesis, it is Student-t distributed with L1 − 2 degrees of freedom, can solve

this (Campbell et al., 1996). To test the null hypothesis one can use:

�SCARi (τ1, τ2) =
�CARi (τ1, τ2)

�σi (τ1, τ2)

It is inherent from the t-distribution, under the null hypothesis, that the expected

�SCARi (τ1, τ2) is zero and the variance is given by
�

L1−2
L1−4

�
. In the next step, one uses

the individual SCAR
�
is and equally weights them by defining �SCARi (τ1, τ2), similarly as

above, to be the average of N stocks and to derive the average SCARs:

SCAR (τ1, τ2) =
1

N

N�

i=1

�SCARi (τ1, τ2)

Now, given the above mentioned assumption that N events and its underlying stocks

are independent of each other, the �SCARi (τ1, τ2) under the null hypothesis is normally

distributed with, in large samples as the one here, a mean of 0 and a variance given by�
L1−2

N(L1−4)

�
(Campbell et al., 1996). Thus, in addition to J1, the second method for testing

the null hypothesis is (J1 and J2 are not explicitly mentioned in the following, however,

used and implicated in the t-tests):

J2 =

�
N (L1 − 4)

L1 − 2

�1/2

SCAR (τ1, τ2) ∼a N(0, 1)

2.2.2 Difference of Means Test

The difference of means test, also called the two sample t-test, is a statistical test that

can be applied to measure whether the means of two groups, in this case the mean CARs

at the beginning, middle and end of the wave (i.e. comparison of the group ’beginning’

vs. ’mid’; beginning vs. end; etc.) , report a statistically significant difference. The null

hypothesis states that the means of both groups are equal. The two-sample t-statistic to
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test the null hypothesis can be calculated as:

t =
X1 −X2

σX1−X2

with

σX1−X2
=

�
s21
n1

+
s22
n2

In this approach the study follows a procedure proposed by Welch, not using a pooled

variance. Instead, unequal variances for both populations are assumed and the variances

are estimated separately (Boslaugh & Watters, 2008; Daalgard, 2008).

2.2.3 Wilcoxon Rank-Sum Test

Since abnormal returns in event studies are based on OLS regressions, which are quite

sensitive to outliers, non-parametric tests can help strengthening the results (McWilliams

& Siegel, 1997). Nonparametric tests can be used if the assumption of normality of the

CARs cannot be definitely assumed to hold. The Wilcoxon test which is used in this

study, also known as the Mann-Whitney two-sample test, is the nonparametric analog to

the independent two-sample t-test. The test challenges the hypothesis that the two inde-

pendent samples under observation are from an identical continuous distribution. Hence,

while accounting for the data distribution, the null hypothesis states the mean difference

of the median in the two samples is always zero (Mann and Whitney 1947; Wilcoxon

1945).

2.3 Sub-Sample Tests

In addition to the empirical work with the total sample, this study performs several

tests with sub-samples that are generated by splitting the total sample along the dimen-

sions Tobin’s Q, relative transaction size and relatedness. Additionally, sub-samples are

formed based on three further accounting dimensions - return on assets (ROA), finan-

cial leverage and the current ratio. The ratios that are used to split the sample into

sub-samples are based on a vendor perspective.
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2.3.1 Tobin’s Q

In general, Tobin’s Q is the market value of a firm’s assets divided by the replacement

cost of its assets. There are several ways to calculate the Q, especially for the denominator.

The most famous, but also most complex way is the Lindenberg & Ross (1981) algorithm,

which uses replacement costs in the denominator and considers several other influences.

However, due to complexity and data availability of replacement cost information, follow-

ing Chung & Pruitt (1994), the Q in this paper is calculated by dividing the assets at

market value by the corresponding book values. Precisely, the equity market value plus

preferred shares plus net debt are divided by the reported total assets.

Approximate Q = (MVE + PS +DEBT )/TA

The study of Chung & Pruitt (1994) shows that the approximated q explains at least

96.6% of the variability of the one reported by the Lindenberg & Ross (1981) algorithm.

Hence, the use of the approximated q should have enough power for the purpose of the

analysis as additional proof of the results from a different angle. The data is split into

two groups with a Tobin’s Q either lower than 1 or higher or equal to 1. A Tobin’s Q

of less than 1 means that the market value of the firm is below the book value of the

firm. This suggests that the firm is either undervalued by the marked or is in financial

distress. Hence, following the argumentation by Datta, Iskandar-Datta and Raman (2003)

this study uses low Tobin’s Q values as a proxy for financial distress of the vendor.

2.3.2 Relative Transaction Size

The relative size of the divestiture is measured by the asset value of the divestment

in percent of the total asset value of the vendor firm ex-post the sell-off. Previous research

has found a positive link between relative transaction size and the stock market reaction.

Klein (1986) finds that only transactions in excess of 10% of asset value produce significant

returns. The analysis follows the split introduced by Klein (1986), dividing the sample

into the categories < 10%, 10-50% and ≥ 50% of asset value.
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2.3.3 Relatedness

Relatedness between the vendor and the buyer in the matched set of transactions is

measured via the comparison of the two-digit SIC code. Transactions with an identical

SIC code for the vendor and buyer are marked as related while others qualify as unrelated.

Related transactions are expected to produce a stronger stock market reaction. A split of

the sample by the four-digit SIC code is not useful since each subsample would comprise

too few, often only one, transaction(s). The total sample comprises 60 different industries

measured by the two-digit SIC code. Business services show the highest concentration,

accounting for 8.2% of all companies in the sample.

2.3.4 Return on Assets

The return on assets is a measure of company profitability relative to its total assets.

The ROA can thus be used to assess how efficient management is in using the available

assets to generate earnings. Several slightly differing methods for the calculation exist.

The formula used here refers to a widely accepted basic calculation:

ROA =
net income

total assets

Net income is measured for a period of time while total assets are measure at a point in

time. The difference in reference periods is most commonly, as in this study, removed by

using average total assets over the same period as the net income is measured (Crosson,

Needles & Powers, 2010). This study uses positive and negative ROA values as the differ-

encing criteria to divide the sample by profitability. Overall, poor subsidiary performance

is a key driver of divestitures. Yet, the vendor ROA is of interest since John and Ofek

(1995) find a positive correlation between vendor profitability and the stock market reac-

tion.

2.3.5 Financial Leverage

Financial leverage relates the level of debt used in the operations to the equity of

a company. Subsamples are formed based on whether the financial leverage is above or
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below the median of the sample. The calculation uses the formula:

financial leverage =
average total assets

average total common equity

A slight potential bias might be introduced since the range of leverage levels is strongly

industry dependent. A high leverage is a double-edged sword since it, one the one hand,

allows a company to increase potential gains to shareholders but, on the other hand, also

increases the potential risk and variability of returns. Companies with a high leverage

are likely able to show high profits during good economic conditions but also bear the

risk of being driven into financial distress during bad economic conditions. Hence, highly

leveraged companies might be forced to use divestitures in a crisis as a last resort to resolve

financial distress (McKinsey & Company Inc., Koller, Goedhart & Wessels, 2010).

2.3.6 Current Ratio

The current ratio is a measure of the liquidity inherent in the company operations.

It is calculated by dividing the current assets by the current liabilities.

current ratio =
current assets

current liabilities

It indicates the firm’s ability to cover its short term obligations without the need of selling

fixed assets. The acceptable ratio is industry dependent, but a widely accepted rule in

banking, the ”banker’s rule”, states that the ratio should be at least 2:1. Research criticizes

this rule as too general. Yet, it is still widely applied in the banking industry. Hence, the

split in this study is based on the banker’s rule since divestitures are largely influenced by

investment banks (Chamberlain & Edwards, 1999).

3 Data

3.1 Data Sample

This study is based on a sample of matched divestitures in 16 European countries in

the period between 1990 and 2011 reported by ThomsonOne. To be precise with the pe-

riod of screening, this study assesses for deal announcements, which is for the event study
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methodology the relevant date, between 1st January 1990 and 31st December 2011. The

geographical scope of this study comprises the 16 countries in Europe with developed stock

markets, as defined by the MSCI. Namely, these are Austria, Belgium, Denmark, Finland,

France, Germany, Greece, Ireland, Italy, the Netherlands, Norway, Portugal, Spain, Swe-

den, Switzerland, and the United Kingdom (MSCI, 2012). Both the vendor and acquirer

headquarter must be located in these countries in order for the deal to be included in the

sample. This paper is interested in the return to the shareholders of both the divesting

and the acquiring company. Consequently, the scope of divestitures is limited to sell-offs.

A sell-off is a transaction in which a subsidiary is sold off to another company and hence

becomes part of the acquiring company (Miles & Rosenfeld, 1983; Rosenfeld, 1984).

The divestiture deal list, detailed transaction information and the announcement date

are obtained from ThomsonOne, one of the largest databases for corporate finance data.

The announcement day is defined as the day when the deal information was made public

to the press. Stock price information for the divesting and acquiring companies and the

MSCI Europe are obtained from Datastream. Stock price data and the MSCI Europe are

obtained on a daily scale with the closing price as the reference. Finally, accounting data

which is used to form subsamples is taken from Bloomberg.

The initial sample of 21,908 transactions with divestitures between January 1990 and De-

cember 2011 in 16 European countries serves as a starting point for the sample collection

process (see appendix A figure 2). Exclusion of all pending and canceled transaction re-

duces the number of observations to 15,533. This study is only interested in majority

divestitures. Consequently, all transactions in which less than 50% of the shares held are

divested are removed. In addition, all transactions of less than USD 10 million or with an

unknown transaction value are excluded, where the latter is done in order to be able to

divide the sample by size. Transactions below USD 10 million are excluded to focus on

major divestitures. The sample of completed transactions with a transaction value of at

least USD 10 million comprises 6,144 divestitures.

After completion of the filtering, this study applies comprehensive manual data process-

ing. Unfortunately, ThomsonOne does not provide any vendor information for divestitures

but only information on the subsidiary sold and the acquirer of the respective subsidiary.

Hence, a time-consuming manual analysis of the data is carried out via a 3-step process.

First, the vendor companies are manually identified from the transaction synopsis. Succes-
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sively, the relevance of the vendor company in terms of geographical origin is evaluated and

transactions with a vendor out of the geographical scope are removed. In addition, trans-

actions involving private equity firms and real estate deals between real estate firms are

removed. These transactions are excluded since this study is only interested in the effect

of divestitures which are not conducted as part of the normal business operations. Hence,

the number of relevant divestitures is defined as 1,594. In a second step, all transactions

which fall outside the wave period are removed from the sample (see section 3.4 for the

wave definition), yielding a set of 862 matched relevant transactions. Finally, transactions

with missing data in the estimation window or with data not available via Datastream are

removed from the sample. As a consequence, 63 transactions have to be excluded which

leads to a final data sample for this study of 799 matched divestitures - 1,598 observa-

tions - in the wave period (see appendix C for an overview of all transactions). The large

sample of 799 divestitures forms, to the best knowledge, the second largest event study on

divestitures after the one by Jain (1985).

The summary statistics for the relevant sample of 799 divestitures are provided in ap-

pendix B table 1. The sample comprises 544 different vendors and 610 unique acquirers.

In total, the 799 transactions involve 994 different companies, including some companies

which are active both as a vendor and an acquirer. In terms of origin, companies from

the United Kingdom (UK) dominate the sample with 41%. The UK is followed by France

(12.4%), Germany (8.4%) and the Netherlands (6.4%). Greece has the lowest share in the

sample with only 0.1% of the companies.

3.2 Data Issues

The obtained data provides deal information and the announcement date but does

not include the reasons behind the divestitures. Hence, the reasons for the final decision to

divest cannot be completely explored. Yet, ratios are used to differentiate the companies

by several firm characteristics (see section 2.3). Company ownership has changed for

many companies from the announcement data to current date. In addition, several of

the companies have been merged with other firms or have faced insolvency. Hence, these

companies might be known today under a different name. The stock data used in the

analysis relates to the company existent at the date of the deal announcement. A further

potential bias might result from the ThomsonOne database structure. Deals in which the
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acquirer is now not listed anymore are not included in sample since the database structure

does not allow to retrieve these transactions anymore. ThomsonOne does not cover them

anymore in the data collection.

The final data sample in this paper comprises only transactions with a disclosed transaction

value in excess of USD 10 million. A study by Klein (1986) showed that separating

divestitures based on whether the transaction value has been disclosed or not yields a

difference in the CAR. Disclosure of the transaction value yields a higher CAR to the

shareholders of the divesting company. Hence, keeping the results of Klein (1986) in mind,

this study recognizes that the exclusion of transactions with an undisclosed transaction

value possibly leads to a slight upward bias.

Within the wave period, some companies show increased transaction activity in a short

period of time. The study thus far assumes the independence of events. This assumption

can be reasonably made if there are no overlaps of event windows in the sample. However,

the sample reports several overlaps of event windows, which means that the ”covariances

between the abnormal returns may differ from zero, and the distributional results presented

for the aggregated abnormal returns are not applicable” (Campbell et al., 1996, p.197).

To cure this potential problem, the study uses the clustering approach in the regressions

in Stata by clustering over time. Hence, the coefficients do not change but standard

errors are thereafter robust to intra-group correlation (MacKinley, 1997). In addition, 13

companies report overlapping event windows for their own transactions. This could violate

the assumption of independence if common underlying reasons (e.g. complete retreat from

an industry) or macro shocks drive the divestiture decision. Careful manual examination

of the 13 affected companies shows that no group level effects or macro shocks for the

divestitures seem to be in place. Hence, the problem can be solved by clustering, as noted

above, and no macro factors need to be included in the regression. Another concern are

transactions of a company within its 150 days estimation window preceding an event. The

estimation of the expected return is based on the standard deviation calculated in the 150

days estimation window. Hence, a transaction within the estimation window might disturb

the market model since the time series of returns is not independent anymore (Jain, 1985).

Several ways to cure this problem, such as the use of the first event only, exist. Yet, this

study uses another widely accepted approach, as discussed with Roméo Tédongap: the

abnormal returns for affected companies are replaced by the market return, i.e. the MSCI
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Europe.

Data analysis reveals that in six cases the announcement took place after market closure

on Fridays or during the weekend. Consequently, the earliest market reaction is possible on

Monday. Hence, this study adjusts the announcement date in six cases from the weekend

to the next trading day (see appendix B table 2). In the subsample analysis the median is

used as the separating criteria for the financial leverage. In general, separation by high and

low leverage levels is a well accepted approach. However, this method does not account

for industry specific leverage levels. Hence, some industries show a higher leverage (e.g.

banking) than others and the leverage level is not solely firm specific. Yet, this study

regards the impact of this issue as of minor importance (further see section 7 for a critical

reflection).

3.3 Robustness Tests

The stock data gained from Datastream comprises daily information for the period

including the estimation and the event window. Yet, 23 data series have partly missing

data in the 150-day estimation window. The number of missing observations in the es-

timation window reaches from just 1 day to the full 150 days of the estimation window.

The reasons for missing data on Datastream have not been further studied by this paper.

Consequently, this study removes the affected transactions from the sample. However,

two further alternatives are studied to test for the robustness of the results to the chosen

approach. First, the return of a company with missing data is replaced by the most rele-

vant MSCI Europe industry index. The return of the corresponding counterparty in the

same transaction stays unchanged. For a detailed list of the affected companies and the

respective MSCI industry indices see appendix B table 3. In a second alternative process

the return for companies with missing data is replaced by a randomly generated value, an

approach suggested by e.g. the UCLA (2011). The randomly generated return follows a

uniform distribution with the upper and lower boundary defined by the winsorized (1%

level) maximum and minimum, respectively, return in the remaining sample (see section

5.1.1 for the results of the robustness tests).
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3.4 Scope of the Divestiture Wave

Research suggests that divestitures occur in waves (Mulherin and Boone, 2000; Rosen-

feld, 1984). Nevertheless, no formal approach to the identification of a divestiture waves

is in place. Hence, this study takes merger waves in account and draws on the limited

amount of studies that formally developed an approach to identify merger waves. Waves

can be defined as a time-period with a heightened divestiture activity, measured by the

number of transactions. Typically, these waves show a pattern with an increase in activity

over a few years up to a peak and a following sharp decline (Carow et al., 2004). This

study applies wave identification in view of the work by Carow et al. (2004) and McNa-

mara, Haleblian and Dykes (2008). Precisely, it combines elements from both approaches.

First, data from ThomsonOne is used to calculate the number of transactions per year.

The study subsequently focuses on periods of heightened divestiture activity. This study

applies the same criteria as McNamara et al. (2008) to the wave pattern, requiring an

increase in divestiture activity in excess of 100 percent from the base year to the peak.

The peak must be followed by a sharp decline in activity by at least 50 percent compared

to the peak year. Divestiture waves are identified by working backwards in time from

the peak until the criteria of an increase in activity greater than 100 percent is fulfilled.

Similarly, the study looks forward in time from the peak year until a year is identified

where the number of divestitures is less than 50 percent of the activity in the peak year

(Carow et al., 2004; McNamara et al., 2008). In this study, the formal procedure of wave

identification yields one complete divestiture wave in the period between 1990 and 2011

(see Figure 3).
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Figure 3: Divestiture Wave

The application of the formal procedure allows this study to identify a divestiture

wave between 1995 and 2004 with a peak in divestiture activity in 2000. Thereby 1995

is defined as the beginning of the wave, 2000 as the middle and 2004 as the end. Each

wave period includes all the transactions from the respective underlying calendar year.

Divestiture activity increases by around 128 percent between 1995 and 2000. The peak is

followed by a decline in activity until 2004 where activity is roughly 48% of the activity in

the peak year (equivalent to a 52% drop in activity). Hence, the wave covers a period of 9

years and includes in total 862 transactions, respectively 799 transactions after removing

divestitures with missing stock data.

3.5 Ratios

Ratios were introduced in the methodology section as a tool to split the sample into

subsamples, yielding insights about the dependence of the results on company character-

istics. This study retrieves the required accounting ratios from Bloomberg. Yet, company

ownership has changed in many cases since the transaction or the company has even faced

insolvency. Consequently, Bloomberg does not provide historical information for all the

companies existent at the time of the respective transaction. Therefore some transactions

have to be excluded from the sample when splitting the sample into subsamples. The

counterparty of the company with missing data is also removed from this study and only

transactions with complete data are kept in the sample since the study focuses on matched
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transactions. Appendix B table 4 shows in detail for how many companies in the sub-

samples the respective ratio is missing during the wave period as well as in the beginning,

peak, and final year of the wave.

4 Previous Research

4.1 Merger Waves

The phenomenon of merger waves - an increase and decrease of transaction activity

over a short period of time - can be observed within as well as across industries. Golbe

and White (1993) confirm the observation empirically by fitting a set of sine curves to

time series data of transactions between 1895 and 1989, where the sine curve appears to

significantly explain the waves. Theories describing the creation and development of waves

can be clustered into two groups. One group contains neoclassical theories and the other

behavioral finance explanations. Besides the broad theories for merger waves, there is only

little literature focusing solely on divestitures waves. Therefore, we describe the literature

about merger waves and the underlying theories first in general, since every divestment is

also an acquisition but not necessarily vice versa, and then follow on to divestitures and

divestment waves in particular.

The neoclassical literature and its argumentation is, similar to the event study method-

ology, based on the assumption of efficient markets i.e. that information is immediately

reflected in market prices and thus these do not move without any information. Further-

more, it is assumed that market players (investors, etc.) always act rationally (Shleifer,

2000). The two main neoclassical theories explaining merger waves are the q-theory and

the industry shock hypothesis.

According to the Q-theory, mergers occur due to the different Tobin Q’s among firms.

A higher Q means the company uses its capital more efficiently than a competitor with

a lower Q, which is supposed to reflect in market value, given efficient markets. In that

setting, a company has always three investment possibilities investing in internal projects

(buying new equipment), investing in used equipment, which can in our context be seen

as divestitures, and acquiring a whole firm (Jovanovic & Rosseau, 2008). According to the

authors, only external investment opportunities generate value for the shareholders and

19



should therefore be the preferred choice. Firms will always try to invest into the highest

expected return projects. This implies that a merger wave is always supported and forced

as soon as investments are planned. Assuming that the average stock price increases with

increasing economy and increased transaction activity, the Qs increase in parallel since

the denominator, the market value, increases. These mutually influencing effects further

accelerate the merger wave in the theoretically assumed setting.

Besides the Q-theory, in the neoclassical theory spectrum, the industry shock analysis is

the more often mentioned hypothesis to explain the emergence of merger waves (Harford,

2003; Harford, 2004; Martynova & Renneborg 2005; Mitchell & Mulherin 1996). Even

authors, such as Gugler, Mueller & Yurtoglu (2006) who argue regarding the development

of merger waves in favor of behavioral finance theories admit that industry shocks are a

necessary condition to start waves. Industry shocks apply intra-industry wide or across

industries, but always change the existing structure. The structure in this context con-

sists of technological, government policy, and demand and supply condition (Mitchell &

Mulherin 1996) factors, which can have an industry specific or across industry impact.

Technology might rather impact a specific industry whereas credit expansion affects all

industries and the transaction activity. In the end, the change in the structure is the

breeding ground for transaction and restructuring activities and drives the wave, because

the condition lasts, at least in the short- to mid-term.

As pointed out above, that increasing Qs first of all reflects increasing share prices, the

behavioral finance theory applies here with the overvaluation hypothesis. It says that with

rising stock prices managers become more optimistic and want to trade their overvalued

stock in real assets, i.e. companies, which Shleifer and Vishny (2003) call acting rational

on irrational markets. Since in bull markets the prices further increase, the described

trade becomes more attractive, which further pushes the transaction and restructuring

activity, and hence the wave is on its way. However, the assumption that managers act

rational on these irrational markets can be questioned. Hubris and overconfidence is an-

other hypothesis, why merger waves evolve. There is a plethora of articles (Ford, 1999;

Malmendier & Tate, 2002; Roll, 1986) that describe the phenomenon of managers suffering

from hubris, which basically means they overestimate their influence and success and thus

make deals (’empire building’) and drive the wave. The third hypothesis for the emergence

of merger waves in the behavioral finance research area is herd behavior, which is when
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managers follow the crowd in their decisions and actions (Bannerjee, 1992; Bikhchandani,

Hirshleifer & Welch, 1998; Cabral, 2002). This is not even necessarily irrational, because

decisions that are made in line with the crowd are from a reputational point of view less

risky (Scharfstein & Stein, 1990). With the wave driven by other factors - booming stock

markets, credit expansion, etc. - managers are expected to react on it and follow the herd,

which accelerates the wave even more.

4.2 Divestitures

Divestitures account for a substantial share of corporate transactions. Yet, the body

of research is still limited compared to mergers. This review focuses mainly on sell-offs

but also briefly captures spin-offs. Jain (1985) notes that sell-off and spin-off results are

very similar and can often be explained by the same theories.

Research has identified several motives for divestitures. Most of the described divestiture

motives, however, only state a sell-side perspective. The most general motive for a di-

vestiture is the objective to maximize shareholder wealth. A divestiture should be carried

out if the proceeds from the sale exceed the present value (PV) of the future cash flows

of the divested assets as a going-concern (Rosenfeld, 1984; Sicherman & Pettway, 1987).

Consequently, a divestiture can be regarded as a positive net present value (NPV) invest-

ment decision (Alexander, Benson & Kampmeyer, 1984). Another direction of research

focuses on the financing aspect of companies. Lang, Poulson and Stulz (1995) argue that

asset sales are used to raise capital when external financing is limited. This is especially

relevant in case of financial distress when other sources of financing might be too expen-

sive due to agency costs or asymmetric information (John & Ofek, 1995). The financing

hypothesis assumes that divestiture proceeds are used to reduce outstanding debt levels or

to conduct valuable investments which might otherwise not be possible (Dittmar & Shiv-

dasani, 2003; Hite, Owers & Rogers, 1987; Lang et al., 1995). Another motive focuses on

firm performance. Dranikoff, Koller and Schneider (2002) find that most divestitures are

carried out reactively in response to outside pressure. Studies find that poor performance

of a business unit or subsidiary and high leverage levels are very relevant in this respect.

Hence, a desire to sell the unprofitable business is one of the most quoted divestiture mo-

tives (Buchholtz, Lubatkin & O’Neill, 1999; Cho & Cohen, 1997; Montgomery & Thomas,

1988; Rosenfeld, 1984). In extreme cases, divestitures are a last resort to avoid bankruptcy
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(Keller & Hawkins, 1972). Highly diversified business operations are another motive for

divestitures, which is also valid for companies characterized by stability and growth. In

this situation, divestitures can be used to restructure the scope of the company in order

to reduce diversity and complexity and to focus on the core business (Alexander et al.,

1984; Berger & Ofek, 1999; Buchholtz et al., 1999). Finally, a divestiture can also be

motivated by the business concept of a company. Some companies acquire firms which are

in a desolate state with the objective to sell the company subsequently after completion

of the turnaround (Buchholtz et al., 1999; Hite & Owers, 1983).

Research has developed several partly competing theories that explain the stock market

reaction to divestiture announcements for the vendor. These concepts are closely linked to

divestiture motives. A voluntary divestiture can essentially be regarded as the outcome of

a positive NPV investment decision process. Hence, a properly calculated NPV decision

should lead to a positive stock market reaction (Alexander et al., 1984; Boudreaux, 1975).

The asset-sale eventually leads to a redeployment of assets to higher valued uses if the

buyer is able to operate the assets more efficiently. Consequently, the overall efficiency im-

provement should create value and resolve agency problems. Thus, a positive stock market

reaction can be expected at the announcement (Hanson & Song, 2000; Jain, 1985; Lang

et al., 1995). Poor unit performance might be blurred by overall company performance.

In this case, true unit performance is likely to be revealed during the divestiture. Hence,

a positive market return can be expected since the previously negative impact of the unit

on the whole company performance is removed (Cho & Cohen, 1997). Jain (1985) fur-

ther argues that poor business unit performance can lead to liquidity issues which could

be resolved by a divestiture. Thus, shareholders are expected to react positively if the

divestiture is not completely anticipated. Research shows that diversified firms trade at a

discount compared to non-diversified firms (Lang et al., 1994). The diversification discount

is motivated by the investor belief of a non value-maximizing use of cash. Hence, a focus

on the core business via a divestiture should lead to a positive CAR by resolving the diver-

sification discount (Dittmar & Shivdasani, 2003). Further, divestments might eliminate

diseconomies of scale between diverse units, which should be awarded by the stock market

with a positive CAR (Hite & Owers, 1983; John & Ofek, 1995). Yet, theories explaining

the market reaction for the buy-side to divestiture announcements are still very limited

and controversial regarding the direction of the market response. Hanson and Song (2000)
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argue that the buyer benefits if they are able to employ the assets more efficiently due to

a better fit, which means that the resulting NPV will be higher for the buyer compared to

the seller. Consequently, a positive CAR for the buyer can be expected if the acquisition

price is below the NPV to the buy-side. In contrast, John and Ofek (1995) belief that all

divestiture gains are captured by the vendor. Competition on the buy-side might drive

the acquisition price. Thus, it eliminates the difference between the NPV to the buy-side

and the acquisition price, which results in no gains to the buyer. Finally, buyers might

overpay due to agency problems related to free cash flows.

Various authors, including Miles and Rosenfeld (1983), Lang et al. (1995) and Coakley,

Thomas and Wang (2008) examine the stock market reaction to divestiture announce-

ments from a sell-side perspective (see appendix B table 5 for a detailed overview). The

studies differ in sample size, geographical focus and time period. Yet, all studies consis-

tently report a highly significant positive CAR for the divestiture announcement between

0.6% and 5.56%. A study by Alexander et al. (1984) is the only outlier with a weak

CAR of 0.17% which is only significant at the 10% significance level. The outlier can be

explained by a disproportionate share of small divestitures in the sample, which according

to Hearth and Zaima (1984), show a lower than average effect. Results for the buy-side in

divestitures are more controversial. Studies by Jain (1985), Hite et al. (1987) and Mul-

herin and Boone (2000) measure the individual divestiture CAR for both the vendor and

the acquirer on a set of unmatched transactions. They find a significant positive market

reaction for both sellers and buyers. Yet, the market reaction for the buyer is weaker than

for the vendor. These results can be interpreted as a redeployment of assets to higher

valued uses (Hite et al., 1987). For a matched set of buyers and sellers on the same asset

studies produce diverse results. Rosenfeld (1984) and Hanson and Song (2000) measure

a significant positive CAR for both vendors and buyers. Rosenfeld (1984) also observes

no significant difference between the CARs for the sell- and buy-side. In contrast, John

and Ofek (1995) do not find a significant return on the buy-side and Datta et al. (2003)

find a weakly negative return which is only significant at the 10% level. Hanson and Song

(2000) and Mulherin and Boone (2000) investigate whether a divestiture creates wealth

for the shareholders on a total economic performance (Gadad, Stark & Thomas, 2009).

The results show a positive CAR of 0.27 and 1.18, significant at the 10% and 5% level,

respectively.
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Research also examines various factors influencing the divestiture outcome, such as rel-

ative transaction size, disclosure of the price and Tobin’s Q. Foremost, research results

show that the transaction size is a crucial factor for the divestiture outcome. The findings

suggest that the CAR is positively correlated to the relative transaction size (Mulherin

& Boone, 2000). In addition, Klein (1986) finds that only divestitures with a transaction

value of at least 10% of firm asset size produce significant results. Disclosure of the trans-

action price is a further crucial factor influencing the outcome. Research shows that the

CAR is only significantly different from zero if the transaction price is disclosed (Klein,

1986; Sichermann & Pettway, 1992). Related is the criterion of monitoring by shareholders

and bondholders. Both the vendor and buyer show a significantly higher abnormal return

if monitoring is in place (Datta et al., 2003). Datta et al. (2003) argue that Tobin’s Q

can be used as a proxy for financial stress and managerial performance. Low-q firms are

characterized as financially distressed. The results indicate that transactions that involve

high-q bidders and low-q vendors are generally wealth creating on a total performance.

The results are supported by Sichermann and Pettway (1987) who find that the CAR on

the sell-side from weak firms exceeds the CAR from non-weak firms. Another stream of

research examines the impact of relatedness in transactions as measured by the similarity

of SIC codes. The studies find evidence that the CAR for the vendor is higher when the

divested subsidiary is related to the industry of the buyer. This can be explained by the

comparative advantage of the buyer and its willingness to overpay (Alexander et al., 1984;

Hite et al., 1987; Sichermann & Pettway, 1987). Research further measures the CAR based

on separation by accounting ratios such as profitability, financial leverage and liquidity.

John & Ofek, (1995) find that the return to stockholders is positively correlated with the

profitability of the company. However, this is contradictory to the findings by Lang et al.

(1995) who find that transactions are mostly characterized by poor performers with a high

leverage level. Montgomery and Thomas (1988) further find that most of the divesting

companies show a low current ratio.

4.3 Merger and & Divestiture Waves

In the last years, much research has been devoted to merger waves and their per-

formance implications. Recent examples are the studies by Carow et al. (2004) and

McNamara et al. (2008) who find that the CAR is highest for early movers and thereafter
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drops over the wave period. In contrast, divestiture waves have gained only little attention

so far despite research that proposes the existence of divestiture waves (Rosenfeld, 1984;

Mulherin & Bonne, 2000). The lack of research is especially surprising given the results

of existing studies that the timing is crucial for the profitability and success of a divesti-

ture (Markides & Berg, 1992). Buchholtz et al. (1999) argue that a delayed necessary

divestiture eventually increases the pressure to sell, which is accompanied by a loss of

auction asymmetry. Hence, firms eventually have to accept an inferior price. In addition,

the position in an industry divestiture wave might convey information about an imitation

strategy which in the end influences investor perception about asset quality (Brauer &

Wiersema, 2011).

Rosenfeld (1984) quotes a divestiture wave but notes that the reasons for the wave are

not clear. Overall, the few existing theoretical approaches which try to explain divestiture

waves are indecisive. One stream of research identifies demand fluctuations due to eco-

nomic change as the primary source for divestiture waves (Caballero & Hammour, 1994;

Mulherin & Boone, 2000). Industry concentration with the sale of unprofitable businesses

by diversified corporations is regarded as another reason (Comment & Jarrel, 1995; O’Neill,

1996). Other models are partly adapted from general exit timing considerations, referring

to macroeconomic, firm-specific and industry-specific factors (Ilmakunnas & Topi, 1999).

Finally, Mulherin and Boone (2000) find a negative, yet not significant, correlation with

merger waves.

To the best knowledge of this study so far only two studies examine the relationship be-

tween the wave position and the stock market return for a US sample (Brauer and Stüssi,

2010; Brauer and Wiersema, 2011). Yet, these studies are still in progress and only ex-

tracts are available. Both studies examine divestiture waves purely regarding the stock

market reaction on behalf of the vendor. Hence, no conclusion can be drawn for the to-

tal economic wealth creation depending on the wave position. The findings indicate that

stock market returns for the vendor differ significantly based on the wave position. The

relationship between the stock market return and the wave position can be described as

U-shaped. Hence, companies that divest early in the beginning of the wave or wait until

the end of the wave reap the highest returns. Companies that divest at the peak of the

wave generate the lowest returns (Brauer & Stüssi, 2010; Brauer & Wiersema, 2011).

A further analysis by Brauer and Stüssi (2010) draws on subsamples to measure whether
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the findings are specific to company characteristics. The results indicate that divestiture

timing is especially crucial for companies with poor performance, which is one of the main

drivers of divestitures. The difference between stock market returns depending on the

wave position is especially pronounced for poorly performing companies. In contrast, the

study does not find any significant results for the separation of the subsample based on

relatedness of the divested assets (Brauer & Stüssi, 2010).

4.4 Hypothesis and Expected Results

The analysis in this paper focuses on the market reaction to divestitures from a total

economic perspective, hence by looking at the aggregated return of both the sell- and

buy-side, during a divestiture wave. Existing research on divestitures, merger waves and

on divestiture waves provides initial implications for the expected results. Considering the

research question this study formulates two main null hypotheses:

1. H0 : In terms of total economic performance, combined buy- and sell-side return, there

is no significant cumulative abnormal return in reaction to the divestiture announce-

ments in the three day event window for the full sample

Various studies document the market reaction to divestiture announcements. While dif-

fering in several criteria all find evidence for a significant positive CAR for the vendor

to the divestiture announcement. Results for the buy-side return are more controversial.

Some studies find that buyers of divested assets are able to generate significant abnormal

returns at the announcement (e.g. Jain, 1985; Rosenfeld, 1984), while others find positive

but not significant abnormal returns for the buyer (Sicherman & Pettway, 1987). These

results refer to individual gains of the buyer and seller and not to the return under a total

economic perspective. Results for total economic value creation are very limited. Yet,

Hanson & Song (2000) find a positive abnormal return under a total economic perspective

for a matched set of transactions which is significant at least at the 10% level. Con-

clusively, this study expects to find a significant positive CAR under the total economic

perspective as a reaction to the divestiture announcements.

2. H0 : There is no statistically significant difference between the cumulative abnormal

return for the matched buy- and sell-side return at the beginning, middle and end

of the wave for the full sample
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Clustering can be observed for divestitures but the reasons behind it are hardly studied

(Mulherin & Boone, 2000). Markides and Berg (1992) note that the timing of a divestiture

is a key factor in influencing its profitability. Buchholtz et al. (1999) further argue that

a divestiture at the beginning of a wave is likely to be more profitable for the vendor

compared to a later stage. A delay of a necessary divestiture eventually forces the seller

to accept an inferior price. There is, however, no empirical work on how this impacts

the return of the buyer and the combined market return throughout a wave. Research

by Brauer and Wiersema (2011) on divestiture waves indicates that a possible imitation

strategy within a wave conveys information to the shareholders about asset quality which

leads to a decrease in return for the vendor over time. Brauer and Stüssi (2010) find a U-

shaped return pattern for a divestiture wave from a sell-side perspective. The phenomena

of the first mover advantage, which states that the return for shareholders is higher the

earlier the divestiture is conducted, gives additional weight to the findings. Yet, a combined

view of the sell- and buy-side is missing. Nevertheless, being in line with Rosenfeld (1984)

that there are no significant return differences between the buy and sell-side, this study

expects to find significant differences between the abnormal returns for different periods

in the wave and therefore expects to be able to reject the second null hypothesis.

The full sample was used in the development of the two main null hypotheses. This study

further uses six sub-samples based on ratios from the sell-side perspective instead of the

full sample to test both null hypotheses.

1. Tobin’s Q: Datta et al. (2003) find that divestitures between low-Q sellers and high-

Q buyers are most value creating. Brauer and Stüssi (2010) further find a more

pronounced difference in returns depending on the wave period for sellers with poor

performance. Thus, this paper expects transactions with low-Q vendors, i.e. poor

performance, to have a higher CAR which differs more strongly between the periods.

2. Relative Transaction Size: Mulherin and Boone (2000) find a positive relationship

between transaction size and the CAR. Hence, this paper expects to find a posi-

tive link between the relative transaction size and the CAR and more pronounced

differences of the CAR depending on the timing.

3. Relatedness: Brauer and Stüssi (2010) find no impact of the degree of relatedness

on the differences between the CAR depending on the timing for a sell-side sample.
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Relating the logic to the combined sample this paper expects to find similar results.

4. Return on assets: Firms with a negative ROA are defined as poorly performing.

As indicated by Brauer and Stüssi (2010), differences for the CAR depending on

the timing are stronger for poorly performing firms. Divestitures might further be

used to remove unprofitable units which can be better used at the buyer. This study

consequently expects transaction with negative ROA sellers to exhibit a higher CAR

and a stronger CAR variation depending on the timing.

5. Financial Leverage: Firms with a high leverage might face a higher pressure to sell in

a crisis, translating into gains for the buyer (Lang et al., 1995). Assuming a higher

valued use of the assets at the buyer, this study thus expects a stronger market

reaction for highly leveraged firms.

6. Current Ratio: A low current ratio for the seller indicates a low liquidity, which can

be resolved by a divestiture. The logic of a higher valued use of the assets by the

buyer can be applied again. Thus, this study expects that divestitures with a low

current ratio vendor produce higher returns, which also differ more strongly over

time.

5 Empirical Findings

5.1 Whole Sample

The empirical analysis starts with testing the 1. H0 hypothesis, stating that there are

no statistically significant returns as the result of divestiture announcements i.e. divesti-

tures would not create any significant (combined) value for the shareholders on the buy-

and sell-side. The test is conducted for the full sample, meaning over all years, and for the

single years individually as well. Table 6 shows the results of the significance tests for the

cumulative abnormal returns. The N of 1,598 in the full sample means 799 transactions

with two values each, one on the buy- and one on the sell-side. It can be seen that the

returns for the full sample are statistically significant higher than zero at the 1% level

with t-statistics of 7.24. The first result is therefore:
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• Result #1: The combined cumulative abnormal returns of the buy- and sell-side are

statistically significant different from zero and we can therefore reject the first H0

hypothesis at the 1% level.

What does the statistically significant result and the rejection of the null-hypothesis

mean? It denotes that for the shareholder on both sides value is created by the

divestitures over the whole investigated time period. However, this result is only valid for

the combined view on the buy- and sell-side shareholder returns. It does not allow any

inferences on the distribution of the value creation to one of the sides.

Table 6: Significance of Cumulative Abnormal Returns

Year N Avg. CAR Var. CAR t-Stat

Full 1,598 0.013148 0.001756 7.241707∗∗∗

2004 122 0.010827 0.000312 3.906906∗∗∗

2003 136 0.008341 0.000760 2.036851∗∗

2002 178 0.013446 0.001009 3.261207∗∗∗

2001 154 0.002988 0.012759 0.189544
2000 254 0.012623 0.000731 4.297356∗∗∗

1999 170 0.015844 0.000614 4.812818∗∗∗

1998 156 0.016146 0.000472 5.359630∗∗∗

1997 160 0.019827 0.000447 6.845273∗∗∗

1996 156 0.012786 0.000376 4.755286∗∗∗

1995 112 0.018899 0.000235 7.538051∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

Table 6 also shows the average cumulative abnormal returns, once again for the full sample

and for the individual years. The average CAR for the full sample is 1.31%, i.e. there is on

average a total (buy- and sell-side) value creation of 1.3% per divestiture announcement.

The value creation is always measured during the previously defined period around the

event itself, in the paper here T-1 until T+1. Questioning when the value is actually or

rather the most created, figure 4 illustrates the average abnormal return (blue line) over

the three days in the event window and the accumulating CARs for the full sample. The

average CAR is, needless to say, at the time T+1 at 1.3%. More interesting is the pattern

of the average abnormal returns, which shows when the value is created and thus the

composition of the CAR. The graph in figure 4 shows that on the actual event date, T=0,
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there is almost 1% of value created. Comparing T-1 and T+1 yields a slightly higher

return at T+1. The graphs for the individual years are presented in Appendix A in figures

5 to 14. The same pattern can also be seen when looking at the individual years 1995,

1999 - 2001, 2003 and 2004 in the figures in appendix A. In the remaining years, except

1996, the value creation on the actual event date T=0 is still the highest, but the values

at T+1 are here lower than at T-1. Only in 1996 (see Appendix A, section 9.1), there is a

complete different pattern with the highest value creation at the time T+1, i.e. on the day

after the announcement date (= event date) and the second highest on the event date T=0.

Figure 4: Abnormal Return and Cumulative Abnormal Return - Full Sample
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When talking about value creation, it is important to keep in mind that only the AR

or value creation is measured, which is most likely caused by the divestitures. Thus, it is

still possible that more value than the mentioned 1.3% is created, but this is then within

the usual ’volatility corridor’ of the individual shares, which is covered by the normal

return, estimated based on the earlier specified period before the event.

Besides the significance of the CARs for the full sample, table 6 furthermore depicts the

significance levels of the CARs in the individual years across the whole wave period.

With the exception of 2003 and 2001, all other years have statistically significant CARs

at the 1% level. The return in 2003 is only statistically significant at the 5% level with

comparably low t-statistics of 2.04 and an average CAR of 0.8%. In 2001 the CAR is

not statistically significant at all, at least not at a 10% level or below, with a very low

t-statistics of 0.19 and the lowest average CAR of all years with 0.3%. The highest
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average CAR is observed in 1997 with 2.0%, followed by 1995 with 1.9%. It appears that

the years in the beginning of the wave period tend to have on average higher returns than

later in the wave period.

Figure 15a illustrates the development and the extent of the CARs over the whole wave

period from 1995 to 2004. As described before, the CAR is at its peak in 1997, followed

by the CAR in 1995. It can also be seen that the returns before the peak in 2000 tend to

be higher than after the peak with one exception in 2002 (average CAR: 1.34%) compared

to 1996, when the average CAR was slightly lower on the level of 1.28%.

Figure 15: CAR at the Beginning, Mid and End of the Wave

(a) Over time (b) In event window
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Both graphs of figure 15 shed some light on the returns at the beginning, mid and

at the end of the wave. Figure 15b compares the development of the CARs in 1995, 2000

and 2004 over the event window. Figure 15a, as described above, shows the CARs in the

individual years over the whole wave period and highlights (blue) the respective beginning,

mid and end of the wave. The beginning, mid and end of the wave is defined in section

3.4, and is basically based on the number of transactions and the in- and decrease of it.

The absolute average CAR values have been stated before, but figure 15b nicely illustrates

the composition of the average CARs in the three respective years. Despite having by far

the highest total return (blue line as seen at T+1), 1995 does not have the highest average

CAR already in the beginning. Instead, value creation at T-1 is the highest for the year

2000, when comparing the beginning, mid and end of the wave period. Accumulated until

T=0 are the average CARs in 2000 and 2004 more or less equal i.e. the value creation at

31



the actual event date is in 2000 lower compared to 2004 (see also appendix A figure 10

and 14).

Table 7: Difference-of-Means Test

Time in wave Avg. CAR x1 − x2 σx1−x2 t-stat

1995 0.018899
0.006276 0.002230 2.814657

∗∗
2000 0.012623
1995 0.018899

0.008073 0.002158 3.741478
∗ ∗ ∗

2004 0.010827
2000 0.012623

0.001797 0.002332 0.770592
2004 0.010827

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

The 2. H0 hypothesis claims that there are no statistically significant differences in the re-

turns between the beginning, mid and end of the wave. This hypothesis is post-positioned

to the first H0 hypothesis, meaning even though there are statistically significant returns

for the full sample, it does not automatically result in significant differences between the

respective years at the beginning, mid and end of the wave. A difference-of-means test

is conducted to test for the second H0 hypothesis i.e. differences between the years, as

described in the methodology part (section 2.2.2). It basically tests whether the differ-

ence of the average CARs in the respective years 1995, 2000 and 2004 are statistically

significant when compared with each other in pairs. The results are shown in table 7.

Comparing 1995 with the returns in 2000, there are statistically significant differences at

the 5% level regarding their average CARs with t-statistics of 2.81. Looking at 1995 and

2004, the differences in the returns are statistically significant even at a 1% level with a

t-statistic of 3.74. When comparing 2000 and 2004, i.e. the mid and the end of the wave,

the differences are no statistically significant , at least not at or below the 10% level, in

the returns. The small difference with a 2000 average CAR of 1.3% and a 2004 one with

1.1% yields a low t-statistics of 0.77. The second result is therefore:

• Result #2: The differences in the average cumulative abnormal returns between the

beginning, mid and end of the wave are only partly statistically significant different

on the 5% and 1% level, respectively. The second H0 hypothesis can therefore only

be partly rejected for the differences between the group 1995 and 2000, as well as
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1995 and 2004. For the difference in the cumulative abnormal return between group

2000 and 2004 the results fail to reject the H0 hypothesis.

This result becomes even clearer when looking at figure 15a. It can be seen, as described

above, that the level of returns is in the beginning higher than in the rest of the wave.

When focusing on the year 2000 and 2004, the development of the returns shows why

there is no statistically significant difference between those years. After dropping ex post

the peak, the level of returns recover in 2002 and in 2004 again nearly reach the post-peak

level.

The results are further challenged by the application of the Wilcoxon sign-rank test (see

section 2.2.3) as an alternative approach to the parametric tests. The results of the

nonparametric test for the sample periods 1995 vs. 2000, 1995 vs. 2004 and 2000 vs. 2004

are presented in table 8, table 9 and table 10, respectively, in appendix B. The respective

p-values for the three tests are considerably high with values of 0.3369, 0.9166 and 0.4653.

Thus, this paper fails to reject the null hypothesis. This means that the test provides

no evidence that the distributions are not identical, which further supports the previous

findings.

5.1.1 Robustness Tests

The main approach in this thesis is to remove transactions with missing data in the

estimation window. Yet, a robustness test using two alternative approaches evaluates the

impact of this procedure (see section 3.3). For the first robustness test, observations with

missing data in the estimation window are replaced by the most relevant MSCI Europe

industry index. The H0 states that the mean difference between the CAR using the main

approach in this study and the first alternative option is not significantly different from

zero. The statistical results are presented in table 11 in appendix B. A t-stat of 0.2839

for the two-sided significance test shows that this study fails to reject the null hypothesis.

Hence, there is no statistically significant difference when comparing the results of the

main approach with the ones of the first alternative option.

In the second robustness test the return for companies with missing observations in the

estimation window is replaced by a randomly generated value. The second null hypothesis

states that the mean difference in CAR using the main approach in this study and the

second alternative is not significantly different from zero. The t-stat for the two-sided
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significance test is 0.2899, while the full statistical results can be found in table 12 in

appendix B. Hence, given the low t-stat, this study fails to reject the null hypothesis.

Thus, there is no statistically significant difference when comparing the results of the

main approach with the ones of the second alternative.

5.2 Sample Breakdown by Ratios and Characteristics

This section describes the empirical findings with the sample broken into parts along

the ratios Tobin’s Q, the relative transaction size and along differentiation of intra-industry

and different industry transactions, i.e. relatedness. Each of the ratios and characteristics

is tested analogue to the tests in the previous section, i.e. for significance of the returns

and for significantly different returns at the beginning, mid and end of the wave.

5.2.1 Tobin’s Q

With the hypothesis regarding Tobin’s Q, it is tested whether and by how much the

market-to-book-value plays a role for the returns of a transaction. The results in table 13

show that both splits, firms with a Tobin’s Q lower than 1 as well as higher or equal to

1, have CARs that are statistically significant different from zero for the full sample, i.e.

without looking at the individual years, at the 1% level.

Table 13: Significance of CARs Split by Tobin’s Q

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 744 0.012879 0.003111 3.635988∗∗∗

Low Tobin’s Q (< 1) 108 0.017697 0.000816 3.716868∗∗∗

High Tobin’s Q (≥ 1) 636 0.012061 0.003501 2.967757∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

• Result #3.1: The low as well as high Tobin’s Q group yields statistically significant

returns on the 1% level, with, as expected, the higher average CARs for the low

Tobin’s Q group.

When looking at the results more in detail, the split of firms with a Q <1 have with 1.8%

a higher average CAR than firms with a Q ≥ 1 (1.2%). The t-statistics speak the same
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language, 3.72 for the ones with a Q < 1 and 2.97 for the split with a Q ≥ 1.

In addition to the results for the full sample in table 13, table 14 in appendix B shows the

significance of the CARs at the beginning (1995), mid (2000) and end (2004) of the wave.

It is noticeable that there are only very few firms with a Q < 1 in the respective years.

Hence, not surprisingly, in none of the years are any statistically significant CARs for this

split (Q < 1), despite the high average CARs of 1.5% in 1995 and 1.7% in 2000 and 2004.

The split with the higher Q firms (≥ 1) on the other hand yields statistically significant

returns on the 1% level in 2004 and 1995 and on the 10% level in 2000. All the results for

the individual years and splits are graphically depicted in figures 16 and 17 of appendix A,

where it can be seen that over the full sample, firms with a lower Q seem to have higher

returns. However, as said before, the small number of N, reduces the explanatory power

of it.

Table 15: Difference-of-Means Test for Split by Tobin’s Q

1995/2000 1995/2004 2000/2004

Group df t-Stat df t-Stat df t-Stat

No split 18.7 6.098891∗∗∗ 17.3 5.115370∗∗∗ 101.2 -1.932695∗

Low Tobin’s Q (< 1) 1.7 -0.166359 1.7 -0.159599 3.9 -0.012014
High Tobin’s (≥ 1) 15.9 6.291393∗∗∗ 14.7 5.337036∗∗∗ 95.8 -2.012828∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

Table 15 shows analogue to the second H0 hypothesis the results for the differences in

the returns between the beginning, mid and end of the wave. It can be seen that the

group with lower Q firms (< 1) does not have statistically significant differences in its

returns between any of the investigated years, which is consistent with the test for the

significance of the CARs before. The group with higher Q (≥ 1) firms on the other hand

has statistically significant differences between the returns of all three years. Between

1995 and 2000, as well as between 1995 and 2004, they are significant at the 1% level

and between 2000 and 2004 still at the 5% significance level. Summarized, the result is

therefore:

• Result #3.2: The group with the high Tobin’s Q has statistically significant differ-

ences in its returns between the beginning, mid and end of the wave - between 1995

and the two other years at the 1% level and between the mid and the end of the
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wave at the 5% level. There are no statistically significant differences in the returns

for the low Q group between any of the years, possibly due to the low N.

5.2.2 Relative Transaction Size

With the relative transaction size, it is tested if and by how much the size of the

transaction relative to the vendor market capitalization influences the CARs (combined

vendor and buyer CARs). Table 16 shows that for the full sample, no matter how relatively

large or small the transaction is, all splits yield statistically significant CARs at the 1%

significance level. Hence, the first result is here:

• Result #4.1: All splits yield statistically significant results at the 1% level. In

addition, it can be seen that the average CAR increases with the relative transaction

size, as was expected by theory.

Table 16: Significance of CARs Split by Relative Transaction Size

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 1,024 0.013158 0.002402 4.960199∗∗∗

< 10% of market cap 690 0.008144 0.003193 2.185823∗∗∗

10− 50% of market cap 248 0.021265 0.000598 7.904559∗∗∗

> 50% of market cap 86 0.030002 0.001255 4.533869∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

In addition to the results for the main sample, table 17 in appendix B shows the significance

of the CARs for each of the three wave years. The CARs for no split and with 10-50% of

market cap are significant in all years while the split for less than 10% is only significant

at the 5% level in 1995 and not significant at all in 2000. In addition, the split of major

transactions is not significant in 2004.

That the relative size of a transaction still seems to have its impact can be seen when

looking at the average CAR for all groups. The average CAR increases with the relative

size of the transaction. Transactions that make up for less than 10% of the vendors market

capitalization have an average CAR of only 0.8%, whereas transactions with the relative

size of 10-50% have an average CAR 2.1% and >50% of 3.0%, respectively (see also figure

18 in appendix A).
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Table 18: Difference-of-Means Test for Split by Relative Transaction Size

1995/2000 1995/2004 2000/2004

Group df t-Stat df t-Stat df t-Stat

No split 85.3 3.552000∗∗∗ 67.2 3.734367∗∗∗ 120.7 0.010381
< 10% of market cap 45.4 1.095542 35.7 0.201826 85.0 -0.963956
10− 50% of market cap 22.8 0.467138 16.3 0.656062 21.7 0.266342
> 50% of market cap 7.4 1.750997 9.8 4.240284∗∗∗ 7.3 0.683454

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

This paper also investigates the difference between the beginning, mid and end of the

wave (see figure 18 and 19 in appendix A). Thus, table 18 shows the differences in the

returns between the three specified years, each with a split according to the relative size

of the transactions. It can be seen that regarding the group without split there are only

statistically significant CARs between 1995 and 2000, as well as between 1995 and 2004,

both at the 1% significance level. The groups with a transaction value of <10% and 10-

50% of the market cap do not yield any statistically significant differences in the returns

between the beginning, mid or end of the wave. The group with major transactions (>50%

of market cap), on the other hand, shows a statistically significant difference at the 1%

level for the returns between 1995 and 2004. For the other years, this group, equal to the

other splits, also does not yield any statistically significant differences. Summarizing, the

result is:

• Result #4.2: Only the group with the largest relative transaction size (>50% of

market cap) has a statistically significant difference in its returns between the dif-

ferent parts of the wave. There is a difference between 1995 and 2004 at the 1%

significance level.

5.2.3 Relatedness

Relatedness, measured by the two-digit SIC code match, is not exactly a ratio, but

rather a characteristic of a transaction. The purpose is to investigate whether there is a

difference between transaction within the same industry and such with differing industries.

Table 19 shows the results for the full sample over all years. Looking firstly on the

significance of the returns, all groups, i.e. no split, intra-industry transaction and differing
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industries transactions, have CARs that are statistically significant different than zero at

the 1% level. Hence, the first result here is:

• Result #5.1: Both intra-industry as well as differing industry transactions yield sta-

tistically significant returns at the 1% level, with the differing industry transactions

having the substantially higher average CAR of 1.5%.

Table 19: Significance of CARs Split by Relatedness

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 1,598 0.013148 0.001756 7.241707∗∗∗

Intra industry trans. 554 0.008721 0.000614 4.782129∗∗∗

Differing industries 1,044 0.015497 0.002362 5.948747∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

The results for the individual wave years can further be found in table 20 in appendix

B. For the individual years, the same finding of higher CARs for related companies can

be confirmed with the exception of 1995 in which the CAR for related transactions is not

significant.

It is, however, interesting to see that the average CAR between the two groups differs a

lot. The transactions with differing industries have on average a CAR of 1.5%, while the

intra-industry transactions only have 0.9%. The no-split group has, due to the majority

of transactions with differing industries, an average CAR of 1.3%. Figure 20 in appendix

A expresses this graphically for the full sample. It also shows the value creation in 1995,

which supports the overall impression. In contrast thereto, figures 20 and 21 in appendix

A illustrate that there are differences between the years. The intra industry deals in 2000

and 2004 are the ones with the highest accumulated value creation. This brings it to table

21, where the significance in the differences between the years and the groups is tested.

The group with intra-industry transactions yields statistically significant results on the 1%

level for the differences between 1995 and 2000, as well as 1995 and 2004, with a t-statistic

of -3.25 for the 1995/2000 test and -3.01 for 1995/2004. Figures 20 and 21 in appendix

A show that the intra-industry group CARs in 1995 are substantially lower than in the

mid and end of the wave. In contrast, the differences in the returns between 2000 and

2004 in this group are very small, hence there are no statistically significant differences on
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Table 21: Difference-of-Means Test for Split by Buy-/Sellside SIC code match

1995/2000 1995/2004 2000/2004

Group df t-Stat df t-Stat df t-Stat

No split 164.4 2.814657∗∗∗ 116.3 3.741478∗∗∗ 167.1 0.770592
Intra industry trans. 37.0 -3.245668∗∗∗ 30.0 -3.008990∗∗∗ 60.7 0.486459
Differing industries 124.4 4.695963∗∗∗ 78.1 5.707618∗∗∗ 103.2 0.915361

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

or below the 10% level. Coming to the group with transactions with differing industries,

it yields the same significances, meaning that there are statistically significant differences

in the returns on the 1% level between 1995 and 2000, as well as 1995 and 2004, but no

differences (at least not on or below the 10% level), between 2000 and 2004. Therefore,

the result is again summarized as:

• Result #5.2: Both intra-industry as well as differing industry transactions show the

same profile by having significant differences in its returns between the beginning

and mid, as well as end of the wave on the 1% level. No significant differences could

be found between the mid and end of the wave for any of the groups.

5.3 Sample Breakdown by Accounting Ratios

This section describes the results with the sample analyzed and split into parts by

accounting ratios for profitability, leverage and liquidity. Each of the ratios is tested

analogue to the H0 tests for the significance of the returns (1.H0) and for the difference

in returns between the beginning, mid and end of the wave (2.H0).

5.3.1 Return on Assets

The sample breakdown by accounting ratios, specifically by the ROA in the following,

gives the possibility to test how much the ex ante profitability plays a role in the CAR

development in transactions. The results of the CAR significance test for the positive and

negative ROA group are shown in table 22. The sample contains a substantially lower

number of transactions within the negative ROA group. However, this group yields sta-

tistically significant CARs on the 1% level. In contrast thereto, the group of transactions

39



with the positive ROA only shows statistically significant CARs on the 5% significance

level. The difference between the two groups also shows off when looking at the average

CARs. The negative ROA group has an average CAR of 2.1%, whereas the positive ROA

group only has 1.0%. To round off, the total sample without any split has statistically

significant results on the 1% level. The split for the individual years in table 23 in ap-

pendix B supports the higher CAR for a negative ROA, yet some splits do not produce

significant results. Hence, the result is:

• Result #6.1: Both groups have statistically significant results, the negative ROA

group on the 1% level and the positive ROA group on the 5% level. The negative

ROA group shows with 2.1% the higher average CARs, as is expected by theory.

Table 22: Significance of CARs Split by Return on Assets (ROA)

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 698 0.012415 0.003294 3.299386∗∗∗

Negative ROA 174 0.020568 0.001241 4.446320∗∗∗

Positive ROA 524 0.009708 0.003976 2.034684∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

The higher CARs of the lower ROA group can also be seen in each of the three years

(beginning, mid and end of the wave) in figure 22 and 23 in appendix A. The difference in

the value of the CARs between the two groups is thereby decreasing from 1995 to 2004. The

difference-of-means test is done in addition to see the differences in the returns between

the beginning, mid and end of the wave within the two specified groups. Table 24 shows

Table 24: Difference-of-Means Test for Split by Return on Assets (ROA)

1995/2000 1995/2004 2000/2004

Group df t-Stat df t-Stat df t-Stat

No split 21.0 3.415626∗∗∗ 19.5 2.064835∗ 99.5 -2.328144∗∗

Negative ROA 7.1 3.920881∗∗∗ 5.7 4.236519∗∗∗ 19.9 -0.410769
Positive ROA 13.7 -0.484299 13.1 -1.982965∗ 75.9 -2.293331∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

the results, where the group with the negative ROA has statistically significant differences
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in its returns on the 1% level between 1995 and 2000, as well as 1995 and 2004. There are

no, at least not on or below the 10% level, significant differences in the CARs between 2000

and 2004 for this group. The split with the positive ROA does not yield any significant

results for the differences between 1995 and 2000, but for the other two comparisons.

There are statistically significant differences in the returns on the 10% level for 1995 and

2004 and on the 5% level for 2000 and 2004. The difference-of-means result by ROA is:

• Result #6.2: The negative ROA group has more significant differences in its returns

between 1995 and 2000 as well as 2004 compared to the positive ROA group, but no

differences between 2000 and 2004. The positive ROA group on the other hand has

a significant difference between 2000 and 2004, but no one between 1995 and 2000.

5.3.2 Financial Leverage

The split by leverage tests how much a firm’s financial strength impacts the returns

in a divestiture. The sample is parted along the median leverage of the full sample.

The relatively low number of N (782) in the full sample indicates that the data is not

available for quite a few transactions. Table 25 shows the results for the full sample CAR

significance test. The ’leverage sample’ has, without split, statistically significant returns

on the 1% level and an average CAR of 1.2%. Coming to the splits, the group of low

leverage transactions has statistically significant returns on the 10% level, while the high

leverage group has significant CARs on the 1% significance level. The results for the

individual years are provided in table 26 in appendix B. The high leverage split is thereby

not significant in 1995 and 2000 due to the small number of observations. Only significant

at the 5% level are the no split sample in 2000 and the low leverage sample in 2004.

• Result #7.1: There are statistically significant returns for both the low and high

leverage group. However, the high leverage group yields the higher average CAR

and higher significance level, which was expected by theory.

The average CAR of the two groups does not differ too much, 1.1% in the low leverage

group versus 1.4% in the high leverage group. The graphs, figure 24 and 25, in appendix

A provide a more differentiated picture. Especially in 1995 and 2000 does the extent of

the CARs differ a lot, with the lower leverage group having substantially higher returns

than the high leverage group. In 2004 on the other hand, it turns and the high leverage
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Table 25: Significance of CARs Split by Financial Leverage

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 782 0.012320 0.002945 3.665515∗∗∗

Low leverage 390 0.010981 0.005314 1.717548∗

High leverage 392 0.013652 0.000588 6.437939∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

group has slightly higher CARs. However, it is only a minor difference.

Table 27: Difference-of-Means Test for Split by Financial Leverage

1995/2000 1995/2004 2000/2004

Group df t-Stat df t-Stat df t-Stat

No split 20.6 3.747275∗∗∗ 19.4 2.562943∗∗ 110.6 -2.110363∗∗

Low leverage 13.2 4.319206∗∗∗ 13.1 4.729818∗∗∗ 36.8 0.955226
High leverage 6.3 -0.731633 5.6 -3.631410∗∗ 59.1 -4.728471∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

After the graphical results, table 27 shows the test for the statistically differences between

those years. For the full sample without split, there are statistically significant differences

in the returns on the 1% level for 1995 compared to 2000, and on the 5% level for 1995

to 2004 and 2000 to 2004. More interesting are the group results. The low leverage group

shows significant differences in the returns on the 1% level between 1995 and 2000, as

well as 1995 and 2004, and no significant differences between 2000 and 2004. The high

leverage group in contrast, only has significant differences with the year 2004, i.e. there

are statistically significant returns on the 5% level for 1995 to 2004 and on the 1% level

for 2000 compared to 2004. The summarizing result is therefore:

• Result #7.2: The low leverage group has significant differences in its returns between

1995 and 2000 as well as 2004, but no significant differences between the remaining

years. In contrast, the high leverage group yields significant differences related to

the year 2004, i.e. between 1995 and 2004, as well as 2000 and 2004.
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5.3.3 Current Ratio

The current ratio, a measure of liquidity, is the last of the accounting ratios tested in

this paper. The split (cut off value) in two groups is done according to the Banker’s rule

of 2:1, current assets versus current liabilities. Looking at the number of N=658 for the

low current ratio group, the majority of companies in the sample seem not to fulfill the

ideal ratio of 2:1 and have a lower current ratio. The results for the significance of the

CARs over the whole sample are shown in table 28. It can be seen that the test yields

statistically significant results on the 1% level for the full sample, as well as for the group

with a low current ratio. The average CAR over the whole sample for this group is 1.4%.

The group with the high current ratio, i.e. more liquidity, yields an even higher average

CAR of 1.6%. However, the CARs are not statistically significant in any of the considered

significance levels. The first result is therefore:

• Result #8.1: Only the low current ratio group has statistically significant returns.

Despite no significance, the high current ratio group has the higher average CARs,

which was not expected by theory.

Table 28: Significance of CARs Split by Current Ratio

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 754 0.013900 0.003081 3.970184∗∗∗

Low current ratio 658 0.013591 0.000631 8.011413∗∗∗

High current ratio 96 0.016012 0.019869 0.642610

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

The significance of CARs for the individual wave years is documented in table 29 in

appendix B. For 2000 and 2004 the CAR is higher for the high current ratio sample while

the opposite is true for 1995. However, it has to be noted that the sample size in 1995

for the current ratio split is extremely small. In addition, not all splits show significant

results.

The performance of the average CARs between the years and among the two groups

thereby differs quite a lot, as figure 26 and 27 in appendix A show graphically. While the

higher current ratio group has a substantially lower average return in 1995, does the picture
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completely turn in 2000 and 2004. Thereby, it is worth mentioning that the close alignment

of the average return of ’no split’ to the low current ratio return is due to the high number

of low current ratio transactions compared to high current ratio ones. Turning to the

Table 30: Difference-of-Means Test for Split by Current Ratio

1995/2000 1995/2004 2000/2004

Group df t-Stat df t-Stat df t-Stat

No split 21.1 4.751342∗∗∗ 19.9 3.885324∗∗∗ 98.9 -1.495605
Low current ratio 19.0 6.445728∗∗∗ 17.6 5.085485∗∗∗ 86.1 -2.327238∗∗

High current ratio 1.1 -2.504185 1.1 -1.730395 11.8 1.440022

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

test related to the second H0 hypothesis, table 30 entails the results. The group with low

current ratios has significant differences in the returns between all considered years. To

be precise, for the year 1995 compared to 2000, as well as 1995 to 2004, are the differences

in the returns statistically significant on the 1% level. For 2000 to 2004 the differences are

still significant on the 5% level. The picture for the high current ratio group on the other

hand looks completely different. Amongst others, due to the low degree of freedom in each

year, the high current ratio group does not have any statistically significant differences

whatsoever, at least not within the considered significance levels. Thus, the result at this

point is:

• Result #8.2: Similar to result #8.1, only the low current ratio group has statistically

significant differences in its returns between all considered years.

6 Analysis

6.1 Whole Sample

To start with, the results for the full sample mostly comply with what was expected

given previous research and theoretical reasoning, i.e. the first H0 hypothesis could be

fully rejected on the 1% level. The literature for comparable results is very limited due

to the innovative approach in this paper to look at the total shareholder value creation,

meaning buy- and sell-side. Various papers, such as Miles and Rosenfeld (1983), Lang et
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al. (1995) and Coakley, Thomas and Wang (2008), deal with divestitures on the sell-side.

However, what they all have in common and where they are in line with this paper are

the clearly significant CARs, ranging from 0.6% up to 5.6%. The weakness these papers

all have is the disregarded eventual loss on the buy-side in a non-win-win situation, i.e.

sell-side value creation at the expense of buy-side losses. This drawback is eliminated

through the approach used here, nevertheless, it cannot be said where the actual value

creation takes place, on which side, neither what the distribution of the value is like. The

few papers that investigate solely the buy-side are not consistent in their results. Hanson

and Song (2000) argue that there are positive returns on the buy-side due to the more effi-

cient or in general better use of the bought asset, while, in contrast, John and Ofek (1995)

state that the potential auction process for an asset benefits the sell-side, which tends to

result in negative returns on the buy-side. Hence, it can only be speculated on which side

more value is created, but what the results here in the paper can definitely ensure is the

total value creation. This means and this is what this paper adds to research, the value

creation must be more than a speculated sell-side win at the expense of the buy-side,

because they would more or less cancel each other out, thus the shareholder with buy-and

sell-side stocks would in total benefit from such a divestiture. However, it could be the

case that sell-side returns are just very high and thus overcompensate potential buy-side

losses.

An often cited condition for stock markets is the efficient market hypothesis, which basi-

cally says that prices do not move without information. The graph in figure 4 confirms

this hypothesis graphically. The value creation in the full sample takes mostly place on

the day of the announcement of the divestiture (blue line). Only a small abnormal return

seems to be realized before the actual announcement date. In line with the mentioned hy-

pothesis is the abnormal return generated when the new information reaches the market.

The small abnormal return in advance can in praxis be due to some insider information or

trading based on rumors around upcoming transactions. Besides the question, when the

value is mostly created during an average transaction, it is also interesting whether these

average returns differ throughout time.

Figure 15a shows the development of the CARs over the wave period from 1995 to 2004.

Despite some up and downs, it appears to show a trend that the value creation decreases

throughout the wave period. In the literature (Carow et al. (2004), McNamara et al.
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(2008)), this phenomenon is called first mover advantage, i.e. the firms or rather the

shareholders benefit the most in terms of total value creation the earlier the divestiture is

conducted. Markides and Berg (1992) derive a strategy from that by saying timing is the

key for profitability and the success of a transaction. However, the relevance for the praxis

is questionable since firms and their management do neither know when a wave actually

has started nor if it always shows the same pattern as in the past.

Contrary to the ’first mover advantage’ literature find Brauer & Stüssi, (2010) and Brauer

& Wiersema (2011) an ’U-shaped’ return pattern, i.e. both first and late mover advan-

tages, for a sell-side perspective of divestitures. This, however, does not match with the

results in this paper. Figure 15a shows this graphically and the difference-of-means test

confirms this empirically. The statistically significant differences in the returns can only

be found between 1995 and 2000 as well as 2004, the defined beginning, mid and end of

the wave. A ’U-shaped’ pattern would require a significant difference between the mid

and the end of the wave as well and not between the beginning and the end of the wave.

Since this is not the case in the results here, the first mover advantage as described by

Carow et al. (2004) and McNamara et al. (2008) can be confirmed in this paper. The

question arises why, if so, a first mover advantage exists? According to Buchholtz et al.

(1999) a late, but necessary divestiture can increase the pressure to sell the asset, which

yields a pressure on the price as well. However, if it would be only a matter of the price,

this would benefit the buy-side. From a total shareholder wealth creation point of view,

these effects would cancel each other out. Hence, to explain the results in this paper, there

must be more than solely a price effect. Brauer & Wiersema (2011) explain this through

an imitation strategy that is assumed by the market the later a transaction in a wave

takes place, which then influences investor’s perception about the asset quality. In the

end, all the described effects most certainly occur to a certain degree, starting with cherry

picking in the beginning for reasonable price, over price-pressure to perceived imitation

strategy in the end. So far, there are no theories for a total (buy- & sell-side) performance

consideration, and that is what this paper tries to approximate by taking both sides into

account.
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6.2 Sample Breakdown by Ratios and Characteristics

The sample breakdowns by various ratios and characteristics add value regarding the

degree and depth of detail in the results. The analysis started with the well-known Q the-

ory. It showed that the transactions with vendors in financial distress, expressed through

the low Tobin’s Q, have a higher return than those transactions with well-operating ven-

dors. According to theory, high Q firms always search for internal and external investment

opportunities, whereby only the latter, generates shareholder value (Jovanovic & Rosseau,

2008). Thinking this through, the results here are in line with what theory says. The

assumed higher Q firm, in this split on the buy-side, uses its capital more efficiently, hence

the higher valuation, and acquires the divested asset from the lower Q firm after searching

for investment opportunities. The market then might appreciate the value potential due

to more efficient capital use on the buy-side and the eventual reduction of financial distress

on the sell-side.

The financial distress reduction is taking on by the financing hypothesis, which claims that

a deal’s purpose is to reduce debt (Dittmar & Shivdasani, 2003; Hite, Owers & Rogers,

1987; Lang et al., 1995). The higher average and more significant CARs in this paper for

transactions with a higher leverage on the sell-side seem to point in the same direction.

There should not be much of a difference on the buy-side from which vendor in what

condition an asset was actually bought. Only the potential sell pressure for high leverage

firms might benefit the buy-side. On the sell-side on the other hand, the market seems to

appreciate what the financing hypothesis says, the purpose is to reduce the debt level and

thus the leverage in order to be financially better equipped. Besides the capital structure,

the markets are also interested in the liquidity situation of a company. Divestitures could

also, similar to leverage, be used to improve the liquidity situation of the vendors (Jain,

1985). Accordingly, the group with lower current ratios should have higher returns, once

again assumed that it does not matter for the buy-side from whom it got its asset. How-

ever, the results show a different picture, with the group with the higher liquidity level

having higher returns, even though they are not significant. The small number of N in

this group compared to the low current ratio group might also add to the explanation. As

figure 26 and 27 illustrate, the returns of the high and low current ratio group differ quite

a lot in the different years. Thus, it cannot be clearly said what the true weight of the

liquidity is or what role it plays in the considerations of the stock markets.
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The hitherto mentioned ratios are more or less all dependent on a firm’s individual per-

formance. Firms that do not perform well cannot or only hardly strengthen their equity

base, secure liquidity, and in the end be appreciated by the stock market. If a company is

performing badly, that ship has sailed and the divestiture can be the light at the end of

the tunnel. The results have shown that the group with negative ROAs has substantially

higher returns than the good performing firms with high ROAs. This might be explained

through the cash inflows and therefore capital strengthening effects on the sell-side and the

potentially benefit, amongst others regarding the price, on the buy-side. Various authors

(Buchholtz, Lubatkin & O’Neill, 1999; Cho & Cohen, 1997; Montgomery & Thomas, 1988;

Rosenfeld, 1984) found that in this respect a firm’s performance drives the decision to sell

assets. Brauer and Stüssi (2010) go even further by saying it is not only a matter of selling

assets but also about the right timing for poor performing firms, which yields a certain

selling pressure for them. This could explain the statistically significant higher returns in

the beginning (1995) of the wave, compared to the mid (2000) and end (2004) of it.

It seems that deal characteristics, such as the size, also play an important role in the value

creation process, in addition to the financial condition of the vendor. Mulherin and Boone

(2000) found a positive relationship between the size of a transaction and the average

CAR, hence the larger the size of a transaction the higher the average return. This makes

sense, since a relatively large transaction, measured at the vendor market cap, means a

major change and structure for a business. A transaction >50% of the market cap for

instance, automatically results in refocusing and concentrating on less assets, hence less

diversification. This potentially reduces the diversification trading discount, as was found

by Lang et al. (1994), as well as by Dittmar and Shivdasani (2003). The results in this

paper, not surprisingly, reflect this relationship between relative transaction size and the

level of CARs. Another deal characteristic in this context could be the industry relatedness

of the assets on the vendor and buy-side. Firms in the same industry might experience the

same challenges, i.e. an asset does not necessarily create substantially more value with its

new owner in the same industry. Deals in different industries on the other hand could be

subject to growth potential and strategic re-orientation, which could put a gloss on the

equity story. Unlike Brauer and Stüssi (2011), this paper does not find differences between

intra- and differing industry deals regarding the level of returns, which can be interpreted

as described above, but not between their level of significance.
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At the end of the day, the characteristics and especially ratios are not mutually exclusive

and influence each other, which means the extent of the returns cannot be sufficiently

determined by single ratios but rather from the combination of all of them. Nevertheless,

through the results in combination with theory, it has become clear that there are quite

a few conditions that firms should fulfill when being involved in transactions in order to

meet the overall target of shareholder value creation.

7 Critical Reflection and Further Discussion

7.1 Critical Reflection

The application of an event study methodology to an empirical topic crucially requires

an understanding of the underlying assumptions and econometric issues. Most issues

have already been largely discussed in the relevant chapters in this paper. Yet, a critical

reflection of the main issues and motives serves to support the credibility of the analysis.

7.1.1 Event Study Methodology and Empirical Issues

The event study methodology draws on three crucial assumptions - market efficiency,

unanticipated events, and absence of confounding events. Strong-form market efficiency

cannot necessarily be expected in the stock market (e.g. Borges, 2010). The use of a 3-day

event window that covers more than the actual announcement date serves the purpose to

account for this fact. Unanticipated events, the second assumption, are further dealt with

by using a three day event window which covers rumors and insider information shortly

before the announcement day. Hitherto, the analysis finds that indeed most of the stock

market reaction takes place on the announcement day, as shown by figure 4. Insider

information within the estimation window could further impact the specification of the

expected return. An estimation window which ends long before the event (e.g. 30 days)

can be used to test for this issue. The results of using a 150 day estimation window which

ends 30 days before the event (not reported in this study), however, indicate only a minor

difference in the CAR of 0.0027% between both approaches. Hence, no relevant impact

of insider information in the 30 days preceding the event can be found. The absence of

confounding events is the most controversial assumption in the analysis due to several
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overlaps of event windows. A manual evaluation of all affected divestitures, however, does

not reveal any macro shocks or other common divestiture motives. Clustering technique is

further used to relax the assumption of no correlation of the ARs. The short event window

in the analysis further limits the problem of confounding events, while it is more difficult

to control for confounding events for longer event windows (McWilliams & Siegel, 1997).

Finally, the use of J2 in the student’s t-test instead of J1 resolves the problem that for J1

the estimator of variance in the denominator is not precise for a large number of events,

as in this study.

7.1.2 Data Related Issues

Data issues, such as missing data in the estimation window, have been largely dis-

cussed in section 3.2 and will therefore not be discussed again in detail. The MSCI Europe

is used as the market benchmark in the analysis. The use of the MSCI is motivated by the

fact that it covers the same 16 countries included in the divestiture analysis. It is further

diversified enough not to be significantly impacted by a divestiture of an included firm.

One issue in the analysis is missing information about the divestiture reason, e.g. financial

distress. Ratios, as done by other studies such as Datta et al.(2003), are hence used as

proxies to form subsamples based on firm characteristics. Data availability revealed to be

a main issue for the accounting ratios used. Historical accounting ratios are not widely

available by Bloomberg for now delisted firms or in case of mergers. Consultation with the

Bloomberg staff indicated the availability for these data on a yearly perspective, which

is not enough for the purpose of this thesis. Thus, missing accounting ratios and the

resulting exclusion of the affected firms might disturb the sub-sample results.

7.1.3 Theory Related Issues

The innovative approach of this study focuses on the total economic perspective, i.e.

the combined return to the shareholders of the vendor and the buyer. The focus of this

study is on the empirical analysis, which finds significant CARs. Yet, the study also aims

to find the relevant theoretical explanations for the findings. At this point, theories from

both the sell- and the buy-side perspective have to be used since no theories explain the

total economic perspective so far. Incorporating this drawback it is not possible to say at

which side of a divestiture value creation takes place. Thus, it calls for further research.
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7.2 Further Discussion

As discussed, there is no theoretical framework that explicitly focuses on the total

economic perspective for divestitures. While it is out of the scope of this thesis, which

focuses on the empirical analysis, the development of a theoretical framework which can

explain the market behavior from a total economic perspective would be of great interest.

Special interest thereby is on the distribution of value creation between the buy- and sell-

side in order to test the findings empirically.

For further empirical research it would be interesting to apply the same study to a US

sample in order to be able to compare the divestiture results under a total economic

perspective to the sell-side perspective results by Brauer and Stüssi (2010). Of further

interest is the empirical analysis of divestiture subsamples by divestiture reasons for mar-

kets where this data is available. Related is the application of the analysis to industry

specific divestiture waves to measure potential differences in shareholder behavior between

industries.

8 Conclusion

Various research has been done on the performance of transactions in merger waves,

but less on divestitures. It was the purpose of this paper to extend the literature on di-

vestiture waves and the total value creation in it with the worldwide largest data sample

(see table 5) on this topic. The identified divestiture wave in Europe took place from 1995

to 2004, with its peak in the year 2000 and included numerous industries. The empirical

examination for the whole wave period yielded statistically highly significant returns. The

same applied partly to the differences between the beginning, mid and end of the wave,

where there were significant differences between the beginning and both other specified

years, but not between the mid and the end of the wave.

Since this is the first paper of its kind, i.e. examining the total value creation of divesti-

tures, direct comparisons with the overall result of other papers cannot be fully made.

However, the tests with sample breakdowns showed that the results are mostly in line

with the existing literature and its theories regarding the outcome of transactions. Only

the prediction by theory regarding the impact of financial liquidity, that low liquidity

should yield higher returns, could not be confirmed by the results here. Furthermore, a
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similar study by Brauer & Stüssi (2010) on divestiture waves showed an U-shape pattern

in the returns, which cannot be seen in this paper. In fact, the results clearly identified

a first mover advantage, which is in line with recent research by Carow et al. (2004) and

McNamara et al. (2008).

The paper adds value to research due to its approach of examining the total value creation

on the buy- and sell-side. Thus, it eliminates the one-sided, in other literature mostly sell-

side, value creation to the expense of the other side and identifies real value generation

from a total economic perspective. Nevertheless, for further research it would be interest-

ing to examine the total value generation with separate results, meaning identifying the

value creation on both sides individually and add them up later. This would allow drawing

even more precise inferences about the results since theories could be better allocated and

applied to both sides.
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9 Appendix

9.1 Appendix A - Graphs

Figure 2: Sample Collection Process

Figure 5: Abnormal Return and Cumulative Abnormal Return 1995
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Figure 6: Abnormal Return and Cumulative Abnormal Return 1996
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Figure 7: Abnormal Return and Cumulative Abnormal Return 1997
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Figure 8: Abnormal Return and Cumulative Abnormal Return 1998
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Figure 9: Abnormal Return and Cumulative Abnormal Return 1999
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Figure 10: Abnormal Return and Cumulative Abnormal Return 2000
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Figure 11: Abnormal Return and Cumulative Abnormal Return 2001
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Figure 12: Abnormal Return and Cumulative Abnormal Return 2002

0
%

0
.5

%
1
%

1
.5

%

R
e
tu

rn

T−1 T=0 T+1

Time

Average AR Average CAR

Figure 13: Abnormal Return and Cumulative Abnormal Return 2003
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Figure 14: Abnormal Return and Cumulative Abnormal Return 2004
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Figure 16: CAR by Tobin’s Q in 1995 and Full Sample
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Figure 17: CAR by Tobin’s Q in 2000 and 2004
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Figure 18: CAR by Relative Transaction Size in 1995 and Full Sample
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Figure 19: CAR by Relative Transaction Size in 2000 and 2004
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Figure 20: CAR by Buy-/Sell-side SIC Code Match in 1995 and Full Sample
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Figure 21: CAR by Buy-/Sell-side SIC Code Match in 2000 and 2004
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Figure 22: CAR by Return on Assets (ROA) in 1995 and Full Sample
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Figure 23: CAR by Return on Assets (ROA) in 2000 and 2004
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Figure 24: CAR by Leverage in 1995 and Full Sample
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Figure 25: CAR by Leverage in 2000 and 2004
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Figure 26: CAR by Current Ratio in 1995 and Full Sample
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Figure 27: CAR by Current Ratio in 2000 and 2004
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9.2 Appendix B - Tables

Table 1: Summary Statistics - Data Sample by Country

Country Vendor Acquirer Total

Austria 1 0.1% 8 1.0% 9 0.6%
Belgium 8 1.0% 17 2.1% 25 1.6%
Denmark 14 1.8% 19 2.4% 33 2.1%
Finland 24 3.0% 26 3.3% 50 3.1%
France 109 13.6% 89 11.1% 198 12.4%
Germany 81 10.1% 54 6.8% 135 8.4%
Greece 0 0.0% 2 0.3% 2 0.1%
Ireland 2 0.3% 19 2.4% 21 1.3%
Italy 45 5.6% 54 6.8% 99 6.2%
Netherlands 55 6.9% 48 6.0% 103 6.4%
Norway 22 2.8% 17 2.1% 39 2.4%
Portugal 5 0.6% 4 0.5% 9 0.6%
Spain 29 3.6% 24 3.0% 53 3.3%
Sweden 37 4.6% 52 6.5% 89 5.6%
Switzerland 40 5.0% 33 4.1% 73 4.6%
United Kingdom 327 40.9% 333 41.7% 660 41.3%

Table 2: Date Adjustments

Original Date Adjusted Date Vendor Acquirer

07.03.2004 08.03.2004 Rhodia SA Danisco A/S
14.02.2004 16.02.2004 Altadis SA Gallaher Group PLC
18.01.2004 19.01.2004 Suez SA Metropole Television SA
30.06.2001 02.07.2001 Abengoa SA Befesa Medio Ambiente SA
20.02.1999 22.02.1999 Ing C Olivetti SpA Mannesmann AG
31.07.1999 02.08.1999 Booker PLC Nutreco Holding NV
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Table 3: Robustness Test - Alternative 1

Year Affected company Relevant MSCI Europe in-

dustry index

2004
Erinaceous Group PLC Real Estate
Countrywide PLC Real Estate
Aker RGI ASA Oil, Gas and Consum. Fuels

2001

Compass Group PLC Consumer Discretionary
Telenor ASA Telecommunication Services
Syngenta AG Chemicals
Eniro AB Software and Services
Gemplus Int. SCA Information Technology
Lattice Group PLC Gas Utilities

2000

Banca Popolare Commercio SpA Banks
Vopak NV Marine
T-Online International AG Telecommunication Services
iSOFT Group PLC Software and Services
Acotel Group SpA Telecommunication Services

1999 Versatel Telecom International NV Telecommunication Services

1998
Heidelberger Druckmaschinen AG Machinery
Interseroh AG Materials
Rhodia SA Chemicals

1997
Societe Generale SA Banks
France Telecom SA Telecommunication Services

1996
Merck KGaA Chemicals
Newsquest Media Group PLC Media
Newsquest Media Group PLC Media

Note:

Year= period with partly missing data in the estimation window
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Table 4: Missing Ratio Data

Full wave 1994 2000 2004

# % # % # % # %
Current
ratio

844 53% 94 84% 114 45% 48 39%

Financial
leverage

816 51% 94 84% 104 41% 38 31%

Relative
trans-
action
size

574 36% 56 50% 82 32% 32 26%

ROA 900 56% 94 84% 124 49% 46 38%
SIC match 0 0% 0 0% 0 0% 0 0%
Tobin’s Q 854 53% 96 86% 132 52% 40 33%
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Table 8: Wilcoxon Rank-Sum Test 1995 vs. 2000

Time in wave Observations Rank sum Expected

1995 336 189,282 184,632
2000 762 414,069 418,719

z-value 0.9600
p-value 0.3369

Table 9: Wilcoxon Rank-Sum Test 1995 vs. 2004

Time in wave Observations Rank sum Expected

1995 336 118,385 118,104
2004 366 128,368 128,649

z-value 0.105
p-value 0.9166

Table 10: Wilcoxon Rank-Sum Test 2000 vs. 2004

Time in wave Observations Rank sum Expected

2000 762 426,409 430,149
2004 366 210,347 206,607

z-value -0.73
p-value 0.4653

Table 11: Robustness Test - Alternative 1

Variable Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

car 4794 0.008326 0.000694 0.048015 0.006967 0.009686
car1b 4794 0.008052 0.000689 0.047721 0.006701 0.009404
diff 4794 0.000274 0.000965 0.066827 -0.001618 0.002166

mean(diff) = mean(car - car1b) t= 0.2839
Ho: mean(diff) = 0 Degrees of freedom = 4793

Ha: mean(diff) < 0 Ha: mean(diff) ! = 0 Ha: mean(diff) > 0
Pr(T < t) = 0.6117 Pr(|T | > |t|) = 0.7765 Pr(T > t) = 0.3883
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Table 12: Robustness Test - Alternative 2

Variable Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

car 4794 0.008326 0.000694 0.048015 0.006967 0.009686
car1c 4794 0.008044 0.000701 0.048507 0.006671 0.009418
diff 4794 0.000282 0.000973 0.067360 -0.001625 0.002189

mean(diff) = mean(car - car1c) t= 0.2899
Ho: mean(diff) = 0 Degrees of freedom = 4793

Ha: mean(diff) < 0 Ha: mean(diff) ! = 0 Ha: mean(diff) > 0
Pr(T < t) = 0.6141 Pr(|T | > |t|) = 0.7719 Pr(T > t) = 0.3859

Table 14: Significance of CARs Split by Tobin’s Q

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 744 0.012879 0.003111 3.635988∗∗∗

Low Tobin’s Q (< 1) 108 0.017697 0.000816 3.716868∗∗∗

High Tobin’s Q (≥ 1) 636 0.012061 0.003501 2.967757∗∗∗

1995

No split 16 0.040005 0.000327 5.112497∗∗∗

Low Tobin’s Q (< 1) 2 0.015352 0.000139 1.065103
High Tobin’s Q (≥ 1) 14 0.043526 0.000353 5.001643∗∗∗

2000

No split 122 0.008652 0.000734 2.036297∗∗

Low Tobin’s Q (< 1) 8 0.017294 0.000537 1.218771
High Tobin’s Q (≥ 1) 114 0.008045 0.000748 1.813406∗

2004

No split 82 0.014755 0.000324 4.283781∗∗∗

Low Tobin’s Q (< 1) 4 0.017452 0.000415 0.988731
High Tobin’s Q (≥ 1) 78 0.014617 0.000320 4.168978∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table 17: Significance of CARs Split by Relative Transaction Size

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 1,024 0.013158 0.002402 4.960199∗∗∗

< 10% of market cap 690 0.008144 0.003193 2.185823∗∗∗

10− 50% of market cap 248 0.021265 0.000598 7.904559∗∗∗

> 50% of market cap 86 0.030002 0.001255 4.533869∗∗∗

1995

No split 56 0.023210 0.000227 6.655185∗∗∗

< 10% of market cap 28 0.010644 0.000163 2.549550∗∗

10− 50% of market cap 16 0.030028 0.000209 4.793183∗∗∗

> 50% of market cap 12 0.043439 0.000401 4.339371∗∗∗

2000

No split 172 0.012848 0.000766 3.514488∗∗∗

< 10% of market cap 118 0.006803 0.000765 1.542769
10− 50% of market cap 46 0.027604 0.000637 4.283840∗∗∗

> 50% of market cap 8 0.017172 0.001533 0.716210

2004

No split 90 0.012819 0.000332 3.853635∗∗∗

< 10% of market cap 62 0.009996 0.000278 2.723330∗∗∗

10− 50% of market cap 18 0.025921 0.000470 2.928521∗∗∗

> 50% of market cap 10 0.006737 0.000415 0.603625

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table 20: Significance of CARs Split by Buy-/Sell-side SIC Code Match

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 1,598 0.013148 0.001756 7.241707∗∗∗

Intra industry trans. 554 0.008721 0.000614 4.782129∗∗∗

Differing industries 1,044 0.015497 0.002362 5.948747∗∗∗

1995

No split 112 0.018899 0.00023 7.538051∗∗∗

Intra industry trans. 24 0.003787 0.00019 0.780184
Differing industries 88 0.023021 0.000247 7.929064∗∗∗

2000

No split 254 0.012623 0.000731 4.297356∗∗∗

Intra industry trans. 78 0.017188 0.000717 3.273332∗∗∗

Differing industries 176 0.010601 0.000737 2.991530∗∗∗

2004

No split 122 0.010827 0.000312 3.906906∗∗∗

Intra industry trans. 48 0.015251 0.000320 3.412194∗∗∗

Differing industries 74 0.007957 0.000308 2.253450∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table 23: Significance of CARs Split by Return on Assets (ROA)

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 698 0.012415 0.003294 3.299386∗∗∗

Negative ROA 174 0.020568 0.001241 4.446320∗∗∗

Positive ROA 524 0.009708 0.003976 2.034684∗∗

1995

No split 18 0.027654 0.000365 3.547816∗∗∗

Negative ROA 6 0.070954 0.000632 3.992265∗∗

Positive ROA 12 0.006005 0.000231 0.790262

2000

No split 130 0.010258 0.000739 2.483555∗∗

Negative ROA 22 0.019332 0.001497 1.352978
Positive ROA 108 0.008410 0.000585 2.086381∗∗

2004

No split 76 0.017492 0.000302 5.069891∗∗∗

Negative ROA 18 0.023222 0.000390 2.881559∗∗

Positive ROA 58 0.015714 0.000274 4.172401∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table 26: Significance of CARs Split by Financial Leverage

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 782 0.012320 0.002945 3.665515∗∗∗

Low leverage 390 0.010981 0.005314 1.717548∗

High leverage 392 0.013652 0.000588 6.437939∗∗∗

1995

No split 18 0.027654 0.000365 3.547816∗∗∗

Low leverage 12 0.046177 0.000417 4.520976∗∗∗

High leverage 6 -0.009391 0.000259 -0.825178

2000

No split 150 0.008856 0.000737 2.307035∗∗

Low leverage 88 0.017873 0.000719 3.610838∗∗∗

High leverage 62 -0.003942 0.000763 -0.648956

2004

No split 84 0.015085 0.000319 4.468317∗∗∗

Low leverage 28 0.013476 0.000365 2.155611∗∗

High leverage 56 0.015890 0.000296 3.988171∗∗∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table 29: Significance of CARs Split by Current Ratio

Year N Avg. CAR Var. CAR t-Stat

Full Sample

No split 754 0.013900 0.003081 3.970184∗∗∗

Low current ratio 658 0.013591 0.000631 8.011413∗∗∗

High current ratio 96 0.016012 0.019869 0.642610

1995

No split 18 0.034958 0.00035 4.571233∗∗∗

Low current ratio 16 0.040005 0.00033 5.112497∗∗∗

High current ratio 2 -0.005416 0.000546 -0.189300

2000

No split 140 0.011197 0.000772 2.752761∗∗∗

Low current ratio 120 0.006604 0.000773 1.502184
High current ratio 20 0.038756 0.000766 3.614707∗∗∗

2004

No split 74 0.015929 0.000333 4.338121∗∗∗

Low current ratio 64 0.014433 0.000312 3.773994∗∗∗

High current ratio 10 0.025501 0.000464 2.161283∗

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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9.3 Appendix C - Sample
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