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Appendix 

Appendix 1 

Breakdown of private equity investor data 
This table shows the breakdown of the steps undertaken to get the private equity investor data 
sample. 
 
Criteria  Number of observations 

Target in Europe 120,108 

Percent owned before (0%) acquisition and after (100%) 
acquisition 

75,788 

Deal type private equity buyout 6,182 

Payment in Cash 5,497 

Target publicly listed 333 

Deal status completed 272 

Non-operating target 197 

Missing data (e.g. accounting figures) 147 

Final number of takeovers done by private equity 147 

 

Appendix 2 

Detailed explanation of the calculations behind the performed event study and the test for 

significance in the difference 

 

The following equation needs to be solved to get the abnormal return: ���� =   ��� − �(���) ����  represents the abnormal return for company i at day t, ���   is the actual return of the 

company i at day t, it is thus the return which can easily be calculated when looking at the 

development of the stock price of the company i. E(R��) is the expected return for company i at 

day t. The E(R��) is, in this study, calculated with a market model (which is also consistent to 

Bargeron et al. (2008)) with the following formula: �(�)�� =   
� + ����� 

Where: 
� = the intercept term;       �� = the slope;       ��� = the return on the market at day t 

(here the market is the FTSE World Europe index) 

There are other models which can calculate the expected return. However, I decided to use the 

market model for two reasons. One is, as mentioned by McWilliams and Siegel (1997) the 

market model is one of the best models to use. Also, it should be noted that the model has some 

assumptions which are discussed in detail by Bromiley, Govekar and Marcus (1988). Whereby 
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one of the main assumptions is the efficiency of the market. The other reason, why I use this 

model is that it is also used by, for example, Bargeron et al. (2008), Masulis, Wang and Xie 

(2007) as well as Moeller, Schlingemann and Stulz (2004). 

In order to estimate the intercept term (
�) and the slope (��) the returns of the stock (���) is 

regressed on the market returns (���). The market for ��� is the FTSE World Europe index. 

The FTSE World Europe incorporates 612 European stocks and is therefore representing the 

European market pretty well. The estimation window (the timeframe the stock is regressed on 

the index to estimate the intercept and slope) ranges from 379 days until 127 days before the 

acquisition announcement (-379; -127). It is around one year long and until about six month 

before the acquisition announcement. This estimation window will make sure that it is not 

effected by any anticipation of the event. The same estimation window is also used by Bargeron 

et. al. (2008) and Schwert (1996).  

Event windows in which the event (in this case the acquisition announcement) need to be 

defined. In order to provide validity of the results multiple event windows are calculated. 

Nevertheless, as outlined in the literature review, different researcher are using different event 

windows. I will mainly follow Bargeron et al. (2008) with the length of the event window. The 

longest event window will range from 63 days before the acquisition announcement until the 

day of the acquisition announcement. This will make sure that the mentioned pre-bid-runup is 

included in the calculation. Furthermore, an event window ranging from 42 days before until 

the acquisition announcement is calculated.  

For all the daily abnormal returns the cumulative abnormal return needs to be calculated. This 

is done by using following formula:  

���� = � ����
�

���
 

This cumulative abnormal returns (CAR) of all targets will represent the dependent variable.  

It needs to be investigated if the average of the CARs are actually statistically significant. In 

order to do this, the t-test is performed (further discussed by Watson and Teelucksingh (2002) 

or Brooks (2014) for example). The t-test determines if the average CARs are statistically 

different from zero. Following formula is used for the t-test:  

� ��������� = √� ∗ ���� −  � (���)  

Where:  � = number of observations (meaning the number of transactions); ���� = average 

cumulative abnormal return; � = hypothesized mean (so equal to zero);  (���) = standard 

diversification of the CARs  

The difference between the average cumulative abnormal returns of the different groups 

(strategic public investor, strategic private investor and private equity investor) will also be 

calculated. The significance of this difference is calculated with the two sample t-test (further 

discussed by Keselman, Othman, Wilcox and Fradette (2004) as well as Ruxton (2006)). 
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For the calculation of the two sample t-test the pooled variance need to be calculated. I 

performed a f-test to investigate if the variance of the ACAR of the different groups are equal 

since this is an assumption of the two sample t-test (Keselman et al., 2004). The formula for the 

pooled variance is as followed:    

�!""#$%& =  ('(�) �&� +  ('(&) �&&'(� +  '(&  

Where: '(� = degree of freedom for the first sample; �&� = variance of the first sample;   '(& = degree of freedom for the second sample; �&& = variance of the second sample  

Following this calculation the t-statistic can be calculated by using:  

�)* ��+,-. � ��������� = ( /� −  /& ) − (�� − �&)0123 14
 

0123 14 is calculated by:  

0123 14 = 5�!""#$%&
6� +  �!""#$%&

6&  

Where: /� = average of the first sample; /& = average of the second sample;  �� and �& = 

hypothesized mean of the first and second sample which always defaults to 0; 6� and 6& = 

number of observation of the first and the second sample 

Beside the average cumulative the median of all CARs will be calculated and similar to the 

average calculation the statistical significance of the median will be investigated. Similar to 

Bargeron et al. (2008) and Graham et al. (2002) the statistical significance of the median will 

be based on the Wilcoxon test. Thereby the individual groups (strategic public acquirer for 

example) median will be investigated with the Wilcoxon sign rank-test. The statistically 

significant difference of the medians between the groups will be based on the Wilcoxon sign 

rank sum test. As Wilcoxon (1945) explains, this method is based on ranking the individual 

differences in order to approximate the significance. The advantage of using ranked data 

(applying the Wilcoxon method) is that, as described by Friedman (1937) it avoids the 

assumption of normal distribution. The results of the tests will be presented in table 1. 
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Appendix 3 

Further analysis regarding DP3 and DP63 in Table 1 

In order to make sure that the mentioned results in table 1 are not only true because of the way 

the abnormal returns are calculated I performed further calculations. The fifth to the eighth rows 

of Table 1, Panel A state the normal 3 days (DP3) and 63 days (DP63) premiums. This are the 

returns which are calculated by the following formula: 389 = :;<,>:;<,>?@  and 6389 = :;<,>:;<,>?B@ 
Where: 09�,�3C = Stock price of company i at time t;  

 t     = day of the acquisition announcement;  

 t-3  = three days before acquisition announcement 

As can be seen at the formula this returns are not adjusted to any insider trading or other 

abnormal returns. In a similar way Guo, Hotchkiss and Song (2011) are calculating the 

premiums to investigate if private equity buyouts still create value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



42 
 

Appendix 4 – Robustness check 
Winsorized multiple regression analysis with CAR63 and CAR42 

This table shows eight ordinary least square (OLS) regression models with all continues variables winsorized at 
the 1% and 99% percentile. The dependent variable in model (1) to model (4) is the CAR63 (cumulative abnormal 
return from 63-trading days prior the acquisition announcement to the announcement day). The dependent variable 
for model (5) to model (8) is the CAR42 (cumulative abnormal return from 42-trading days prior the acquisition 
announcement to the announcement day). Tobins_Q is calculated as market capitalisation plus total liabilities plus 
preferred equity + minority interest divided by total assets. EBITDA margin is calculated as EBITDA divided by 
revenue. Debt/MV_of_Eq+D is calculated as debt (as short- and long-term debt) divided by debt plus market value 
of equity. Debt/BV_of_Eq+D is computed with debt divided by debt plus book value of equity. OfcF/BV_of Assets 
is calculated as net income plus depreciation & amortization plus other noncash adjustments plus changes in non-
cash working capital divided by debt plus book value of equity. MB_ratio is the market to book ratio. Cash/Assets 
is the cash on the balance sheet divided by total assets. Size is the transaction value of the target company. LIBOR 
is the three month LIBOR (London Interbank Offered Rate). Log_size is the natural log of the value of the target 
company 63 days prior the acquisition announcement. PE_dummy and Private_str.dummy are dummies equal to 
one if the acquirer is a private equity fund or a private operating company, respectively. Y2008-2015_dummy is a 
dummy equal to one if the acquisition occurred in 2008 until 2015. All other dummies are equal to one if the 
acquisition occurred in the respective year e.g. Y2007_dummy is one in 2007. Coefficients denoted with ***, ** 
or *, are significant at the 1%, 5% or 10% level, respectively.  
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Appendix 5 – Robustness check 
Winsorized multiple regression analysis with DP3 and DP63 

This table shows eight ordinary least square (OLS) regression models with all continues variables winsorized at 
the 1% and 99% percentile. The dependent variable in model (1) to model (4) is the DP3 (normal return from 3-
trading days prior the acquisition announcement to the announcement day). The dependent variable for model (5) 
to model (8) is the DP63 (normal return from 63-trading days prior the acquisition announcement to the 
announcement day). Tobins_Q is calculated as market capitalisation plus total liabilities plus preferred equity + 
minority interest divided by total assets. EBITDA margin is calculated as EBITDA divided by revenue. 
Debt/MV_of_Eq+D is calculated as debt (as short- and long-term debt) divided by debt plus market value of equity. 
Debt/BV_of_Eq+D is computed with debt divided by debt plus book value of equity. OfcF/BV_of Assets is 
calculated as net income plus depreciation & amortization plus other noncash adjustments plus changes in non-
cash working capital divided by debt plus book value of equity. MB_ratio is the market to book ratio. Cash/Assets 
is the cash on the balance sheet divided by total assets. Size is the transaction value of the target company. LIBOR 
is the three month LIBOR (London Interbank Offered Rate). Log_size is the natural log of the value of the target 
company 63 days prior the acquisition announcement. PE_dummy and Private_str.dummy are dummies equal to 
one if the acquirer is a private equity fund or a private operating company, respectively. Y2008-2015_dummy is a 
dummy equal to one if the acquisition occurred in 2008 until 2015. All other dummies are equal to one if the 
acquisition occurred in the respective year e.g. Y2007_dummy is one in 2007. Coefficients denoted with ***, ** 
or *, are significant at the 1%, 5% or 10% level, respectively.  
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Appendix 6 – Robustness check 
Quantile multiple regression analysis with CAR63 and CAR42 

This table shows eight quantile (median) regression models. The dependent variable in model (1) to model (4) is 
the CAR63 (cumulative abnormal return from 63-trading days prior the acquisition announcement to the 
announcement day). The dependent variable for model (5) to model (8) is the CAR42 (cumulative abnormal return 
from 42-trading days prior the acquisition announcement to the announcement day). Tobins_Q is calculated as 
market capitalisation plus total liabilities plus preferred equity + minority interest divided by total assets. EBITDA 
margin is calculated as EBITDA divided by revenue. Debt/MV_of_Eq+D is calculated as debt (as short- and long-
term debt) divided by debt plus market value of equity. Debt/BV_of_Eq+D is computed with debt divided by debt 
plus book value of equity. OfcF/BV_of Assets is calculated as net income plus depreciation & amortization plus 
other noncash adjustments plus changes in non-cash working capital divided by debt plus book value of equity. 
MB_ratio is the market to book ratio. Cash/Assets is the cash on the balance sheet divided by total assets. Size is 
the transaction value of the target company. LIBOR is the three month LIBOR (London Interbank Offered Rate). 
Log_size is the natural log of the value of the target company 63 days prior the acquisition announcement.  
PE_dummy and Private_str.dummy are dummies equal to one if the acquirer is a private equity fund or a private 
operating company, respectively. Y2008-2015_dummy is a dummy equal to one if the acquisition occurred in 2008 
until 2015. All other dummies are equal to one if the acquisition occurred in the respective year e.g. Y2007_dummy 
is one in 2007. Coefficients denoted with ***, ** or *, are significant at the 1%, 5% or 10% level, respectively.  
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Appendix 7 - Robustness check 
Quantile multiple regression analysis with DP3 and DP63 

This table shows eight quantile (median) regression models. The dependent variable in model (1) to model (4) is 
the DP3 (normal return from 3-trading days prior the acquisition announcement to the announcement day). The 
dependent variable for model (5) to model (8) is the DP63 (normal return from 63-trading days prior the acquisition 
announcement to the announcement day). Tobins_Q is calculated as market capitalisation plus total liabilities plus 
preferred equity + minority interest divided by total assets. EBITDA margin is calculated as EBITDA divided by 
revenue. Debt/MV_of_Eq+D is calculated as debt (as short- and long-term debt) divided by debt plus market value 
of equity. Debt/BV_of_Eq+D is computed with debt divided by debt plus book value of equity. OfcF/BV_of Assets 
is calculated as net income plus depreciation & amortization plus other noncash adjustments plus changes in non-
cash working capital divided by debt plus book value of equity. MB_ratio is the market to book ratio. Cash/Assets 
is the cash on the balance sheet divided by total assets. Size is the transaction value of the target company. LIBOR 
is the three month LIBOR (London Interbank Offered Rate). Log_size is the natural log of the value of the target 
company 63 days prior the acquisition announcement. PE_dummy and Private_str.dummy are dummies equal to 
one if the acquirer is a private equity fund or a private operating company, respectively. Y2008-2015_dummy is a 
dummy equal to one if the acquisition occurred in 2008 until 2015. All other dummies are equal to one if the 
acquisition occurred in the respective year e.g. Y2007_dummy is one in 2007. Coefficients denoted with ***, ** 
or *, are significant at the 1%, 5% or 10% level, respectively.  


