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Abstract 

While there has been done a lot of empirical research on IPO performance in general only Prezas et al. [1] 
focus on equity carve-outs (ECOs) in comparison to common IPOs from an investor’s point of view. ECOs are 
an often applied divestment alternative used by technology companies to refocus their core businesses. Our 
note is claiming to extent this distinct literature in two ways. Firstly, we add new insight from a European 
market, namely Germany, and secondly, we apply a wider methodological spectrum to compare IPOs and 
ECOs. We find that controlling for the specific return characteristics of IPOs there remain hardly any sig-
nificant performance divergences between the two samples. 
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1. Introduction 

According to Schipper/Smith [2], an equity carve-out 
(ECO) is defined by a company selling stock in a sub-
sidiary via an initial public offering (IPO). From an in-
vestor’s perspective there is some rare empirical evidence 
that these new listings outperform other initial public 
offerings in the long term1. Vijh [3] who indirectly com-
pares US equity carve-outs and common IPOs presents 
first findings in this direction and explains his results by 
the strategic focus of carve-outs, parents as an active and 
superior monitors and reduced overpricing due to reputa-
tional aspects2. However, Brav et al. [4] showed that the 
results of Vijh [3] are likely to be induced by model 
misspecification. Prezas et al. [1] find a significant three 
year underperformance of equity carve-outs compared to 
common IPOs. The contradictive evidence presented so 
far indicates the valuable contribution of additional results 
from other stock markets. Our paper aims at analyzing the 
pricing and performance of equity carve-outs in Germany.  

The remainder of this note is organized as follows: 
Section 2 provides a description of the methodological 

approach and specification of the event study. The results 
of the event study are provided and discussed in Section 3. 
Section 4 concludes. 

2. Data and Methodology 

For analyzing the performance of German ECOs and 
other IPOs over different time horizons we apply the 
event-study framework. While the event study procedure 
is straightforward for small short-term event windows, the 
methodological issues of measuring long-term perform-
ance are discussed more controversially. Therefore, we 
point out the discussion on major methodological chal-
lenges a bit broader. 

2.1. Sample Characteristics 

Calculations are based on a sample from the IPO database 
of Deutsche Börse AG, transaction data was obtained for 
348 initial public offerings. Due to several restraints, 303 
securities remained. 19 could be identified as involved in 
an ECO transaction, using the sample of German ECOs  
by Stienemann [9]. Those 19 ECOs form the ECO sample, 
whereas the control sample or IPO sample is composed of 
the remaining 284 common IPOs. Due to only few recent 
transactions, the two-year control sample was reduced to 
280 firms, whereas the three-year ECO sample and con-

1The reaction of parent companies on the announcement of an 
ECO has been studied numerously. Weiser, et al. [5] provides 
a broad overview on the existing literature.  
2See for theoretical support of these arguments e.g. Nanda [6], 
Brav/Gompers [7], and Cheung/Krinsky [8]. 
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trol sample contained 16 and 240 firms, respectively. 

As can be seen from Table 1, the size of the equity 
carve-outs (sample A) is both larger and subject to greater 
skewness than the size of the common IPOs (sample B). 
Although mean and median book-to-market equity ratios 
do not differ significantly, at least in economic terms, the 
dispersion in the common IPO sample is greater, possibly 
resulting from a larger sample size. A simple F-test shows 
that it seems unlikely for both samples to share a common 
population; however, this test requires independent ran-
dom samples which are not given in this case. Thus, in-
ferences about statistical differences cannot be made. 
However, due to the well-documented size and book-to- 
market effects in average returns, it has to be accounted 
for those economically significant differences using ref-
erence portfolios and matching firms matched by size and 
book-to-market equity as benchmarks as introduced ear-
lier. 

2.2. Applied Methodology 

Fama [10] explicitly emphasizes the joint test of market 
efficiency with a model for expected returns, when ana-
lyzing outperformance over multi-year periods. Unfor-
tunately, all predictive models are only incomplete de-
scriptions of the systematic return generating process, 
leading to so-called “bad-model problems”. They become 
more serious with longer event windows. The same is true 
for the estimated variance which is needed to determine 
the statistical significance of observed abnormal returns. 
Using simulations, Kothari/Warner [11] find that “long- 
horizon [parametric] tests are misspecified […] and the 
general conclusions are not sensitive to the specific per-
formance benchmarks. Further, the tests can show both 
positive and negative abnormal performance too often.” 
Accordingly, the possibility arises that several observed 
delayed stock price reactions, including the underper-
formance of IPOs according to Ritter [12] are due to a 
“bad model” or test misspecification rather than mispric- 
ing. 

Barber/Lyon [13] presents three possible reasons for 

the observed bias; the new listing bias, the rebalancing 
bias and the skewness bias. Cowan/Sergeant [14] adds the 
overlapping horizon bias. The last two sources of biases 
can be expected to play a significant role in our analysis: 
(1) the skewness bias arises because long-term returns are 
found to be positively (right) skewed which represents a 
violation of the normality assumption of most statistical 
tests, leading to non-normal, left-skewed t-statistic dis-
tribution with a mean smaller than zero. Inferences based 
on the conventional t-statistic are thus biased. (2) Due to 
correlation in calendar-time, i.e. clustering of IPOs, many 
event horizons overlap in calendar-time. The consequen- 
ces are content of the overlapping horizon bias: As firms 
are exposed to the same unpriced risk factors, e.g. com-
mon economic shocks during the event window, this 
translates into positive cross-sectional correlation within a 
sample. Since significance testing relies on the assump-
tion of uncorrelated disturbances, the bias leads to a vio-
lation of the independence assumption, and thus has high 
impact on the statistical inferences. 

As determined by descriptive statistics (see Table 1), 
the average common IPO and the average ECO differ 
significantly in size and book-to-market equity. Thus, 
using the simple average of both panels would lead to the 
bad-model problem. One possibility to bypass this prob-
lem is to match the sample securities with portfolios based 
on firm characteristics, such as size and book-to-market 
equity. This will be referred to as control portfolio or 
reference portfolio approach and is widespread in tests for 
IPO underperformance.  

The returns of the respective stocks in the reference 
portfolio can either be equally weighted or value-wei- 
ghted. As there is no common sense regarding which 
model is superior, we apply both. By using this approach, 
both the rebalancing bias and the new listing bias are 
controlled for. The sample and the reference portfolio are 
both compounded without rebalancing, they only include 
firms with similar trading records, and they are matched 
on size and book-to-market equity which was found to 
diminish possible return differentials. 

The similar third approach uses single securities instead

 Table 1. Descriptive statistics of the samples. 

Mean
Standard 
deviation

Median Range

Panel A: Equity carve outs (N=19)

Size (mio. Euro) 5.503,50       14.018,73     425,77         [39; 46384.22]

Book-to-market equity 0,23              0,13              0,21             [0,07; 0,61]

Panel B: Common initial public offerings (N=284)

Size (mio. Euro) 412,11          1.487,79       165,58         [17,09; 23880,69]

Book-to-market equity 0,24              0,18              0,22             [0,01; 1,64]
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of portfolios to match with the sample securities. This 
approach of matching firms or control firms is proposed 
by Barber/Barber/Lyon [12] and employed by Prezas et al. 
[1]. The rationale behind this adjustment is mainly de-
rived from the skewness bias. Barber/Lyon [8] find that 
abnormal returns calculated using control firms instead of 
reference portfolios are reasonably symmetric. In addition, 
analogous to the reference portfolio approach, the new 
listing bias and the rebalancing bias are controlled for. As 
a forth approach we apply the cross-sectional Fama/Fr- 
ench [15] three-factor-model. 

There was also a lively debate on calculating returns 
over longer periods, discussing the pros and cons of cu-
mulative abnormal returns (CAR) and the buy-and-hold 
or holding period abnormal return metric (BHAR). As 
stated by Fama [9], BHARs capture the return for an 
investor’s passive trading strategy. Gompers/Lerner [16] 
formulates the concern that CARs tend to misrepresent 
performance when returns are highly volatile. Barber/ 
Lyon [12] find that CARs suggest abnormal performance 
when there is none. This reservation to CARs let us 
recommend the use of BHARs, although Fama [9] points 
out that CARs experience fewer statistical problems since 
they are less skewed. However, regarding the investor’s 
perspective of this study, the increased magnitude of the 
skewness bias is accepted in order to account for the sig-
nificant volatility during the period under investigation in 
Germany. The cross-sectional sample variance of ab-
normal returns is calculated as suggested by Kothari/ 
Warner [10] and Brav [17]. This approach corresponds to 
the paired difference t-test.* 

In addition to the twofold cross-sectional dependence 
problem, the skewness bias constitutes a major problem 
for significance test specification, as already noted above. 
Therefore, Lyon et al. [18] propose a skewness-adjusted 
t-statistic tskew in addition to the conventional t-statistic, 
which is supposed to reduce the associated bias. In order 
to estimate the statistical significance of the tskew, we use a 
bootstrap application for approximating the empirical 
distribution of returns. 

3. Empirical Evidence from Germany 

Results for initial short-term underpricing are not robust 
across predictive models and aggregation methods, as 
shown in Table 2a. The equal-weighted reference portfo-

lio and three factor model yield similar results, showing a 
significant underpricing between 50-150%. Those pre-
dictive models provide robust results across aggregation 
methods, suggesting that smaller and larger ECOs are 
alike. Unfortunately, this is not supported by the other two 
predictive models, since the significant results tend to 
vanish. Matching firms shows a significant underpricing 
at the 10% level with the paired difference t-test; signifi-
cances disappear when not accounting for inter-sample 
dependence. Assuming a small impact of the skewness 
bias for matching firms, this seems to be a case of un-
derrejection due to the inflated variance underlying the tind, 
as there is supposed to be no intra-sample dependence in 
short returns. Thus, this presents an indication towards the 
greater underpricing of large ECOs.  

The underpricing appears to vanish using value- 
weighted reference portfolios and matching firms com-
bined with the value-weighted aggregation method. Not 
only are the initial day returns insignificant, they are even 
positive at about 53%. These results indicate that larger 
ECOs are engaged in greater underpricing.  

The results for the long-term performance are presented 
in Table 2b. In the long-term, there is a significant un-
derperformance for the 24-month holding period at about 
20-30% with equally weighted aggregation and all models 
except matching firms. However, this underperformance 
vanishes with value-weighted aggregation, suggesting 
relatively better performance of larger ECOs. However, 
the tskew suggests that the significance is attributable to the 
skewness bias. Thus, the null hypothesis of no longer- 
term performance divergence cannot be rejected. 

4. Conclusions 

Most abnormal returns, except for the initial day holding 
period with value-weighted reference portfolios, are sig-
nificantly different from zero. Thus, the null hypothesis of 
no abnormal short-term holding period returns has to be 
rejected. Interestingly, ECOs were found more under-
priced than IPOs in the short-term. These results are op-
posing to arguments by Cheung/Krinsky [8], arguing that 
underpricing is based on information asymmetries and 
that carve-outs should experience less misspricing, be-
cause they are already valued and monitored by the 
market prior the transaction.  

According to our results, the null hypothesis of no 
long-term abnormal performance has to be rejected. Bas- 
ed on these results, the positive effects of active moni-
toring do not have to be rejected in general. However, 
negative consequences related to the asymmetric infor-
mation hypothesis suggested by Nanda [6] evidently 
outweigh possible efficiency gains from superior moni-
toring.  

*Due to the overlapping horizon bias, paired difference tests might be 
misspecified in long-horizon event studies. Cowan/Sergeant (2001) 
show that there are two occurrences of cross-sectional correlation in 
long-term event studies with overlapping event horizons. They suggest 
a rather rough yet simple approach, arguing that not correcting for both 
kinds of cross-sectional dependence will lead to a better test specifica-
tion than correcting for just one of the biases. Accordingly, the variance 
of differences would be estimated as if the sample i and the benchmark j 
were independent. Both significance tests are employed in this note. 

Nevertheless, the discussions above illustrate the de-
pendence of the results regarding alternative methodolog- 
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Table 2a. Short-term performance/underpricing. 

Mean Mean

1day Reference portfolios (equal-weighted) -53,8% -2,45 ** -2,21 ** -50,8% -2,32 ** -1,95 *

Reference portfolios (value-weighted) -16,7% -0,90 -0,82 32,2% 1,48 1,46

Matching Firms -3,8% -0,17 -0,11 53,8% 2,05 * 1,56

Fama-French (three-factor model) -57,0% -3,30 *** -2,60 ** -158,3% -5,37 *** -4,12 ***

5days Reference portfolios (equal-weighted) 3,6% 1,42 1,33 7,8% 2,85 ** 2,72 ***

Reference portfolios (value-weighted) 0,7% 0,25 0,24 -1,7% -0,61 -0,59

Matching Firms 1,2% 0,31 0,28 -3,1% -0,81 -0,71

Fama-French (three-factor model) 2,2% 0,94 0,79 4,3% 1,74 * 1,48

1 *,**,*** denotes statistical significance at the 10%, 5%, and 1% level, respectively, according to the standard 
student's distribution.

Equal-weighted aggregation Value-weighted aggregation

tdep
1 tind

1 tdep
1 tind

1

 

Table 2b. Long-term performance. 

Mean Mean

24momths Reference portfolios (equal-weighted) -34,9% -2,36 ** -2,68 ** -21,3% -1,41 -1,57

Reference portfolios (value-weighted) -31,6% -2,28 ** -2,58 ** -19,1% -1,35 -1,50

Matching Firms -72,2% -1,09 -1,13 -17,3% -0,26 -0,26

Fama-French (three-factor model) -19,2% -1,86 * -1,47 -11,4% -1,08 -0,85

36 months Reference portfolios (equal-weighted) -7,8% -0,97 -1,00 -10,8% -1,34 -1,39

Reference portfolios (value-weighted) -8,0% -0,99 -1,01 -11,1% -1,36 -1,41

Matching Firms -8,4% -0,61 -0,62 -0,4% -0,04 -0,02

Fama-French (three-factor model) -4,2% -0,62 -0,55 -6,2% -0,91 -0,78

1 *,**,*** denotes statistical significance at the 10%, 5%, and 1% level, respectively, according to the standard student's 
distribution.

Equal-weighted aggregation Value-weighted aggregation

tdep
1 tind

1 tdep
1 tind

1

2 Significance using a bootstrap procedure was only determined for the 36 month period. No significant results were 
calculated

ies. The impact of different biases was examined, sug-
gesting that further research is needed to confidently an- 
swer the question of performance differentials between 
ECOs and common IPOs. Our results suggest at least that 
the divergence is not as clear as argued by Prezas et al. [1]. 
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