
Pursuit of Excess Returns: Deciphering
Performance in European Buyout Funds

A Detailed Exploration of Relative Returns and Their Determinants

Master’s thesis in Finance
Graduate School

Spring, 2023

Supervisor: Dawei Fang
Authors: Gustav Blomdahl | gusblomdgu@student.gu.se

Erik Hillestad Andréasson | gusanderct@student.gu.se



| I

Abstract

This paper investigates the relative performance of European buyout funds com-
pared to public markets. Using a sample of mature buyout funds, obtained from
European limited partners, with vintages between 1995 and 2013, we find that a
European buyout fund, on average, outperforms the STOXX Europe 600 index
by 52% over its lifetime. While our findings display considerable robustness to
various assumptions regarding the opportunity cost of capital, systematic risk,
and unrealized portfolio values, they also highlight an interesting sensitivity to
inter-year variations in relative returns.

Our study contributes to the ongoing debate about the performance of private
equity funds, and the potential determinants of performance, such as fund size,
prespecified target industry, and experience of fund managers. We find evidence
for a narrower investment focus and sector-specific effects positively influencing
performance, findings valuable to investors, academia, and stakeholders alike.
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GP — General Partner

EBF — European Buyout Fund
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1 Introduction

Private Equity (PE) is an asset class shrouded by secrecy due to the scarce dis-
closure requirements for the industry combined with high capital commitment
requirements and long waiting lists for PE funds’ investors, known as Limited
Partners (LPs). This industry has, since its emergence in 1979 with the cre-
ation of KKR, transformed from initially being seen as “Barbarians at the gate”
to a value-generating industry.1 Today, PE significantly impacts global finan-
cial markets and is a crucial driver in developing entrepreneurs and companies
through active ownership. The importance of the asset class is further exhibited
by the record fundraising amount of 170 billion Euros achieved by the European
PE industry in 2022 (InvestEurope, 2023). While PE has long been a staple in
institutional investors’ portfolios, it has recently become more publicly available
through various investment vehicles.2 This democratization of the asset class led
to increased public interest and accessibility, although investing in PE remains
primarily reserved for a select group of investors.

The significance of PE as an asset class has resulted in a vast literary landscape
with various research areas. One of the most prominent research areas has been
the performance of PE funds in relation to public equities, which is characterized
by inconclusive evidence and mixed results. The research on PE performance is
of considerable academic importance, given the ensuing significant implications
for the investment decisions of institutional investors. In addition to the mixed
results and the implications of excess returns, the European PE market remains
relatively less studied than the American market, despite being the second largest
(Sharma et al., 2023). Most prominent previous research has predominantly
focused on U.S. PE funds due to the U.S. being the largest and most developed
market. Furthermore, European public equities have aggregately exhibited lesser
returns than U.S. equities during the last decades. This reinforces the need to
further investigate the relative returns of the European PE industry.

Building upon the methodology by Kaplan and Schoar (2005), this thesis aims to
answer whether European buyout funds (EBFs) exhibit excess returns compared

1Barbarians at the gate is a phrasing often used to describe the early stages of private
equity. The phrase stems from Ted Forstmann, partner at Forstmann Little & Co, when KKR
acquired RJR Nabisco in 1989.

2A typical investment vehicle is a fund-of-funds which is a fund that commits capital to
several PE funds and have lower entry barriers for investors compared to investing directly
into the funds.
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to the public markets. We will conduct a thorough analysis using a compara-
tive approach that includes both absolute performance measurements, and the
Kaplan-Schoar Public Market Equivalent (KS-PME), a prominent measure of
relative performance. The KS-PME, henceforth denoted as simply PME, and its
different adaptations were developed to accurately depict the opportunity cost of
capital for investors investing in PE by accurately accounting for the timing and
the net of fees size of cash flows. Thus, the framework overcomes the potentially
misrepresentative assumptions and subjectivity in returns in the Internal Rate
of Return (IRR), the industry’s primary performance measurement. Addition-
ally, this thesis investigates performance determinants in order to gain insights
into the factors influencing the dynamics of PE performance. The thesis will
investigate the impact of fund size, experience, and target industry on fund per-
formance. These factors are hypothesized to significantly impact performance
based on economic relationships and the results of previous academic research.
Furthermore, this thesis solely focuses on the European PE market as it has re-
ceived relatively less attention from previous research than the U.S. market. We
also limit ourselves to studying buyout funds, the largest and most prominent
fund type within the PE market.

This thesis, therefore, aims to contribute to the existing empirical literature
on PE performance in multiple ways. First, this thesis employs a proprietary
dataset that enables the usage of the PME methodology to provide a compre-
hensive analysis of PE performance in conjunction with absolute performance
measurements. Second, this thesis supplements earlier research conducted on
EBFs by employing performance determinants previously shown to significantly
affect returns on a proprietary dataset, including recent fund returns. Third, this
thesis expands on earlier research by including alternative performance determi-
nant definitions that have not been extensively studied or have been studied in
alternative specifications with inconclusive results.

We structure the remainder of this paper as follows: Section 2 presents an in-
troduction to the PE asset class in general and the buyout sector in specific.
Section 3 reviews previous literature relevant to the purpose and methodology
of this paper. Section 4 introduces the methodology for testing absolute and
relative returns. Section 5 details the data collection process and presents de-
scriptive statistics. Section 6 delivers the results, analysis, and limitations of the
study. Finally, we present our conclusions in Section 7.
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2 Private Equity

2.1 Private Equity Funds

PE is a broad term that describes investments in private companies or the acqui-
sition of publicly traded companies to take them private. The sector is divided
into four main categories of investor types, each with its own investment focus.
The first category is venture capital (VC), which invests in early-stage compa-
nies with high risk and return potential. The second category is growth equity,
which acquires minority shares in companies experiencing rapid growth. The
third category is buyout, which focuses on acquiring majority shares in mature
companies, often through extensive leverage. The final category is alternative
strategies, which involve investments in distressed companies and tangible assets,
such as real estate and infrastructure (Zeisberger et al., 2017).

A PE fund is often organized as a “closed-end” fund, meaning that the investors
cannot withdraw their committed capital before the fund has been terminated,
thus making investments in PE funds highly illiquid.3 The fund is legally struc-
tured as a limited partnership where the LPs invest the majority of the money,
and the General Partners (GPs) manage the fund. The LPs mainly include insti-
tutional investors such as public pension funds, endowments, insurance compa-
nies, and sovereign wealth funds (Metrick & Yasuda, 2010; Kaplan & Strömberg,
2009). The fund’s GP is the PE firm that created the fund. The GP often man-
ages several funds simultaneously, as it is common for the GP to attempt to raise
a new fund once a large share of the committed capital in the current fund has
been invested (Loos & Schwetzler, 2017).

PE funds generally have a finite lifespan of ten years. The lifespan can typically
be extended by up to three years to achieve the optimal exit circumstances for
the portfolio companies. The fund’s lifespan is divided into two periods, the first
being the investment period, generally the first five years of the fund. During
this period, the GP deploys the committed capital to acquire target companies.
The committed capital is called upon from the LPs only when it can be deployed,
meaning that the LPs do not transfer the entirety of their committed capital to
the fund at one point in time. Typically, the LPs only have a short time to
contribute capital once it is called upon, forcing LPs to hold significant amounts

3Committed capital refers to the amount of money that the limited partners have agreed
to invest in the fund.
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of liquid assets to cover capital calls. The second period is the divestment period,
where the fund usually has five to eight years to exit the investments and return
the capital to the investors. When the fund exits an investment, the capital is
returned to the LPs and is not reinvested, known as a capital distribution. Once
the LPs have committed their capital to the fund, they have limited influence
over the deployment of the funds capital, given that the GP follows the fund
covenants. Typical fund covenants are restrictions on the amount of capital
invested into a single portfolio company, the amount of capital the fund can
invest in equity and debt instruments, and the amount of debt the fund can take
on (Kaplan & Strömberg, 2009).

The fund’s GP is compensated through variable and fixed components stipu-
lated in the partnership agreement signed at the fund’s inception. While the
compensation from fixed components shares characteristics with mutual- and
hedge funds, the variable components are specifically constructed based on the
characteristics of PE (Metrick & Yasuda, 2010). The GPs are first compensated
through an annual management fee, commonly constructed as a percentage of
the committed capital. When the portfolio companies are divested, the fee be-
comes a percentage of capital employed. Secondly, the fund’s capital gains are
distributed amongst the LPs and GPs. This distribution is known as a “distri-
bution waterfall” due to the characteristics of the distribution. First, the LPs
receive their invested capital, followed by a preferred return known as a hurdle
rate. This hurdle rate varies between funds and should reflect the current market
climate. Once the LPs have received their preferred returns, the GPs receive a
compensation known as a catch-up, generally equal to 20% of the distributed
capital to the LPs. Once these distributions have been made, the GPs receive a
variable compensation known as “carried interest,” a predetermined percentage
of the remaining capital gains, generally 20%. Lastly, GPs may charge portfolio
companies and investors deal and monitoring fees which can be either fixed or
variable (Kaplan & Strömberg, 2009).

2.2 Buyout Funds

Buyout funds seek to find target companies where they can acquire a majority
equity stake which allows the fund to decide on strategic actions to achieve the
desired value creation. The funds aim to create value in their portfolio compa-
nies by reforming governance, operational and financial characteristics through
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working with stakeholders such as the management team, financial institutions,
and the board of directors. The buyout strategy combines three central pillars:
equity control, economic alignment, and leverage (Zeisberger et al., 2017).

A buyout fund typically aims to have equity control by acquiring a majority of
the voting rights in the target company, thus allowing the fund to implement
necessary changes for the value-creation process. Examples of such reforms are
introducing more leverage to the company, setting up processes for operational
improvements, and altering the management team. Equity control is also essen-
tial for structuring the exit, as the fund must have control over organizational
and strategic decisions to position the portfolio company for sale.

The economic alignment of interest between the portfolio company’s manage-
ment team and the fund is essential for the value-creation process. Commonly,
interests align through management compensation plans, which gives key ex-
ecutives equity stakes with a significant potential upside. By incentivizing the
management team through equity, the fund obtains an alignment of interest as
the portfolio company’s operations will be governed to achieve maximal equity
value. However, the management’s equity incentives pose a risk in case of a
non-successful development, as their equity is subordinate to the fund.

Leverage is a vital driver of the buyout strategy, as most transactions are made
as leveraged buyouts (LBOs). Once a buyout has been made, the new portfo-
lio company will commonly have a debt-to-equity ratio of around 50-75%. The
amount of leverage used in a buyout depends on several factors, such as the com-
pany’s cash flow generation, market climate, the GP’s reputation and history,
and consistency of cash flow generation in the industry. The primary cause of
using leverage in buyouts is the ability to obtain greater returns on the invest-
ment. Having leverage increases the expected return on capital employed for the
fund by reducing the equity needed to conduct the acquisition.
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3 Theory and Hypothesis Development

This chapter provides a theoretical context for the relative performance of EBFs
(Section 3.1) and possible performance determinants (Section 3.2). Addition-
ally, Section 3.1 discusses the commonly used robustness tests which are used
to ensure rigidity in the results. Section 3.1 and each section in 3.2 conclude
with a formalized hypothesis, bridging theory, and prior academic work with the
research presented in this paper.

3.1 Relative Performance of Private Equity

During the last two decades, research on PE performance has grown substan-
tially due to the creation of higher-quality datasets. This research has portfolio
and portfolio company-centric approaches to measuring performance in either
absolute or relative terms. The relative performance of PE funds compared to
public equities is extensively studied, although without any definite conclusions,
as the illiquid nature of PE should grant the LPs a liquidity premium (Ang et al.,
2014). One of the most prominently cited papers researching PE performance
comes from Harris et al. (2014). The study uses the PME framework and con-
cludes that US buyout funds persistently outperform the S&P 500 index by, on
average, 20% to 27% over a fund’s lifetime. The authors further highlight the
“commitment risk” as a factor that should yield LPs a premium on their returns.4

Contrary to these findings, Phalippou and Gottschalg (2009) and later Phalippou
(2014) find that the relative returns of U.S. and EBFs, measured by the PME,
are heavily affected by the choice of the benchmark index. Both papers find that
PE funds underperform their benchmark index when accounting for portfolio-
and portfolio company characteristics such as leverage and target company size.
However, the results may understate the relative performance as Stucke (2011)
identifies that the dataset contains non-updated fund performance. This entails
that cash flows and the value of the unrealized investments, commonly known
as the Net Asset Value (NAV), remain unchanged and return multiples are left
constant over time.

L´Her et al. (2016) differ from the aforementioned studies by constructing an
appropriate benchmark index based on risk adjustments to bridge the contrary

4Commitment risk refers to the uncertain timing of capital calls which imposes that LPs
must maintain liquid assets to cover their commitments.
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findings of Harris et al. (2014) and Phalippou (2014). The main finding is that
the funds outperform the S&P 500 and the risk-adjusted benchmark when using
the PME as the performance measurement. However, when employing a value-
weighted PME, there is no evidence that the funds outperform either benchmark
index. There is inconclusive evidence on which version of the PME is the most
appropriate, as a subjective assessment is necessary for deciding the appropriate
weighting. Likewise to the findings of L´Her et al. (2016), Ilmanen et al. (2020)
conclude that the performance of the PE industry is in a diminishing trend
over time, thus suggesting that expected future performance is not as attractive
compared to public markets as it has historically been.

Based on the recent literature finding subpar relative returns for PE, Brown
and Kaplan (2019) authored the article “Have Private Equity Returns Really
Declined?” to provide their perspective on performance. Using the same dataset
as L´Her et al. (2016), the study finds an average PME of 1.22 from 1984 to 2014,
meaning that the observed sample has significantly outperformed the S&P 500.
The authors also state that the immaturity of recent fund vintages could explain
the different results obtained by L´Her et al. (2016). The authors ultimately
find that the excess performance is in a declining trend. However, the excess
return remains positive and robust to multiple benchmark indexes.

Although previous research has produced conflicting results, there are two main
reasons to expect that EBFs should have a return premium compared to public
markets. The first reason is the illiquidity premium compensating the LPs for the
lack of liquidity. Additionally, LPs face a commitment risk as they are obliged to
commit capital at uncertain times. To determine whether EBFs generate excess
returns, we employ a set of relative and absolute performance measurements
to give a nuanced understanding of the performance. Based on the literary
framework and underlying theoretical concepts, we expect to find outperformance
for EBFs. This paper defines the first hypothesis as follows:

H1: EBFs generates excess relative performance compared to public markets

3.1.1 Sensitivity to Benchmark

The benchmark is a vital component of the PME calculation and could signifi-
cantly affect the results. The most common benchmark is the S&P 500, a value-
weighted index representative of the U.S. economy. However, the S&P 500 might
not represent the PE industry as the constituents differ in characteristics such
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as leverage and size from the typical PE portfolio company (Brown & Kaplan,
2019). Several attempts have been made to find the appropriate benchmark.
Sorensen and Jagannathan (2015) argue that the S&P 500 is a suitable bench-
mark if investors have log utility, while other works of literature argue for alter-
native benchmarks (Phalippou & Gottschalg, 2009; Phallipou 2014). Robinson
and Sensoy (2016) create a “tailored PME” where the PME calculation depends
on choosing a benchmark index reflective of the fund characteristics.

L’Her et al. (2016) use the S&P 600 to observe the sensitivity of relative per-
formance. The S&P 600 is designed to reflect the U.S. economy of small-sized
companies. The authors argue that the average buyout target company is more
similar in characteristics to the constituents of the S&P 600, which renders this
index to reflect a more accurate discount rate. The study concludes that excess
relative performance is robust to the choice of benchmark, although marginally
lower for the S&P 600 benchmark. Phalippou (2014) employs a more extensive
framework to determine benchmark sensitivity by calculating multiple PMEs us-
ing different indexes accounting for company size and characteristics. The paper
shows that the average buyout target company is similar to a small-cap value
company and PE funds generally underperform small-cap and small-cap value
indexes. Based on the subjective nature of choosing an appropriate benchmark
index, we test the robustness of the relative performance on multiple benchmark
indexes – further explained in Section 6.2.4.

3.1.2 Sensitivity to NAV

There are two primary approaches to PME calculation regarding NAV treatment.
The prevalent method involves treating NAV as a cash distribution at the sample
period’s end date, effectively liquidating the funds (Harris et al., 2014; L´Her et
al., 2016; Robinson & Sensoy, 2016). This assumption requires NAV to be an
unbiased estimate of the remaining assets’ true market value. The alternative is
to write off any remaining NAV, which may be justifiable for mature funds or
when there is suspected bias in NAVs (Phalippou & Gottschalg, 2009; Phalippou,
2014).

The primary concern is thus whether the NAVs are unbiased and reflect the ac-
tual value of the fund. Third-party consultants and auditors typically determine
NAVs, nonetheless, the valuation process remains subjective (Kaserer & Diller,
2004). Jenkinson et al. (2013) and Brown et al. (2019) find that NAV valuations
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are generally conservative, with Jenkinson et al. (2013) reporting the average
NAV to be underreported by 35% compared to later distributions. However, dur-
ing fundraising periods, NAVs may be overstated, a phenomenon more common
in poor-performing funds. Additionally, GPs that overstate the NAVs are less
likely to succeed in raising a subsequent fund, indicating that LPs possess the
capability of detecting GP manipulation. Conversely, Phalippou and Gottschalg
(2009) and L´Her et al. (2016) express a more skeptical view of the accuracy of
NAVs. The two papers argue that NAVs, especially for funds of older vintages,
are likely to be overstated and should be treated cautiously. Based on the incon-
clusive evidence of how accurately GPs calculate NAV, we test the robustness of
relative performance by excluding NAV – further explained in Section 6.2.5.

3.1.3 Sensitivity to Systematic Risk

A central question when applying the PME methodology is whether the market
adjustment inherent in the benchmark index sufficiently risk-adjusts the funds’
returns. Sorensen and Jagannathan (2015) examine whether the PME, which
does not consider the beta representing the systematic risk, provides a valid
risk-adjusted economic performance measure. The authors find that the PME is
a valid measurement regardless of systematic risk when the investors have log-
utility preferences. However, assuming all investors have log utility might not
be feasible, and the systematic risk should therefore be controlled for (Kaplan &
Sensoy, 2015).

In attempts to determine the systematic risk, several studies estimate the betas of
PE funds based on portfolios of public equities. Driessen et al. (2012) estimate
the betas for U.S. and European PE funds and conclude with buyout funds
exhibiting a beta of 1.31. Ang et al. (2018) introduce alternative factor models
in the estimation process. The study contains U.S. funds and observes a market
beta of 1.18 for buyout funds.

In conjunction with the findings of non-unitary betas, several studies have been
conducted to determine PME sensitivity to systematic risk. Harris et al. (2014)
simulate betas of 1.5 and 2 by leveraging the benchmark index used to calculate
the PME. The PMEs are found to be insensitive to different betas and the
authors conclude that systematic risk does not explain the PME. Phalippou
(2014) employs the same methodology and calculates a beta for his sample of
1.3. The PMEs using large-cap indexes display only a minor divergence from the
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unlevered benchmarks, while a large divergence is found for small-cap indexes.
Finally, the paper presents evidence for a convex relationship between PME and
beta as previously found by Robinson and Sensoy (2016). Based on the literature
above, this study tests the robustness of relative performance to systematic risk
by using different betas suggested by previous research – further explained in
Section 6.2.6.

3.2 Performance Determinants

3.2.1 Fund Size

The fee structure of PE funds generally incentivizes GPs to increase fund size
for higher carried interest. However, LPs might also find larger funds more at-
tractive since they usually enjoy greater deal sourcing resources and the ability
to pursue larger investment opportunities. One of the most influential papers
in this field is authored by Kaplan and Schoar (2005). Their research reveals
a positive, although concave, relationship between EBF size and performance,
indicating diminishing returns beyond a certain size threshold. This may result
from larger funds having a more restricted investment universe, as they must
deploy more capital per investment. While Kaplan and Schoar (2005) identify a
concave relationship between fund size and performance, other studies note an
increase in relative performance with fund size, but find no evidence of a similar
concave trend (Phalippou & Gottschalg, 2009; Higson & Stucke, 2012). To ex-
pand on these findings, Harris et al. (2014) study a large dataset containing U.S.
buyout and VC funds. Contrary to prior results, the authors do not find a strong
correlation between fund size and performance, results shared with Ljungqvist
and Richardson (2003). The only noticeable finding is that the smallest quartile
of funds tends to have lower performance for both fund types, suggesting the
existence of size-related effects on performance. Based on the literary frame-
work above, we expect to find that larger funds exhibit greater returns due to
economies of scale. This paper defines the second hypothesis as follows:

H2: Fund size has a positive impact on performance

3.2.2 GP Experience

In the realm of PE, GP experience is crucial since LPs invest based on limited
information about future transactions without control over investment decisions.
Consequently, the performance of previous funds plays a vital role in assessing
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GP experience. Diller and Kaserer (2009) associate experience with whether a
GP’s previous fund’s IRR exceeds the median IRR for that vintage year and find
a positive correlation between the current and previous fund’s returns, indicat-
ing return persistence. Kaplan and Schoar (2005) present a different approach
for measuring GP experience, considering the sequence number of a fund and
whether it is a first-time fund as proxy measures. The study demonstrates that
a GP with high past performance is more likely to raise additional funds, indicat-
ing that experienced GPs generally manage non-first-time funds. Furthermore,
the authors find a positive correlation between fund sequence number and PME,
while first-time funds correlate negatively. Multiple hypotheses exist to explain
the underperformance of first-time funds. One plausible explanation may relate
to investment behavior. Ljungqvist et al. (2020) find that GPs of first-time funds
might be more inclined to invest in riskier targets to generate higher returns, po-
tentially leading to underperformance. Based on the literary framework above,
we expect to find that experienced GPs exhibit greater performance due to the
active involvement of the GPs in the portfolio companies. This paper defines the
third hypothesis as follows:

H3: GP experience has a positive impact on performance

3.2.3 Target Industry

Gohil and Vyas (2016) complement return-based research on GP experience by
measuring its effect through skill factors, such as investment size, industry fo-
cus, and exit route. The study uses several performance measurements and finds
varying results, which altogether indicate that skill factors impact performance.
Having a specified target industry implies that the GP is considered experi-
enced within that sector and should therefore obtain excess returns. Burth and
Reißig-Thust (2019) reaffirm these findings when they study the performance of
companies acquired by German PE funds. GPs investing in asset-light industries
and healthcare were found to be positively correlated with performance, a fur-
ther testament to the GP experience’s effect. Based on the literary framework
above, we expect to find funds with defined target industries to exhibit greater
performance due to dedicated target industry expertise. This paper defines the
fourth hypothesis as follows:

H4: A focused target industry has a positive impact on performance
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4 Methodology

To answer the first hypothesis, whether EBFs generate superior returns com-
pared to public markets, this thesis utilizes absolute and relative performance
metrics independently and comparatively. The industry-standard absolute per-
formance measures include the IRR, the Distributed to Paid-In multiple (DPI),
and the Total Value to Paid-In multiple (TVPI). Including absolute performance
measures complements the analysis of relative performance and provides a more
comprehensive understanding of PE’s overall return and risk profile. To calculate
the relative return, this study utilizes the PME framework.

The performance metrics are analyzed from an aggregated perspective and a
time-series perspective to enable conclusions regarding the robustness of perfor-
mance and time-fixed effects. Additionally, to gain more significant insights into
fund performance dispersion, the funds are divided into quartiles based on their
performance for each of the three studied decades. This enables conclusions to be
drawn regarding the distribution of excess performance, which is crucial for de-
termining systematic outperformance. Furthermore, to ascertain the robustness
of the results, this thesis conducts sensitivity analyses concerning the benchmark
index, NAV, and systematic risk.

The remainder of this section discusses and defines the industry-standard abso-
lute performance measurements (Section 4.1) and the PME framework, including
sensitivity variations (Section 4.2). To answer the remaining hypotheses, this
thesis conducts multiple cross-sectional regressions to answer whether fund size,
GP experience, and target industry explain differences in relative returns. The
regression specifications and results are presented in Section 5.3.

4.1 Industry-Standard Performance Measurements

4.1.1 IRR

This study employs the IRR of fund-level cash flows as the first absolute perfor-
mance measurement, as it remains the PE industry’s preferred measure (Zeis-
berger et al., 2017). The IRR represents the discount rate which makes the net
present value (NPV) of the cash flows to the LP equal to zero. The IRR is
derived from the following equation:
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0 = NPV = CF0 +
T∑
t=1

CFt

(1 + IRR)t
(1)

where,
CF0 = Initial investment
CFt = Net cash flow during period t

T = Total number of periods

It is important to mention that IRR is a criticized measurement for its weak-
nesses. First, the IRR is subject to the endogenous timing of the funds’ calls
and distributions, resulting in a potentially contaminated return. This timing is
primarily driven by the reinvestment assumption of the IRR calculation, which
assumes that distributed capital to LPs is reinvested at the same IRR as the ex-
ited investment. Therefore, PE funds are generally eager to exit their successful
investments early to inflate the IRR, resulting in a contaminated measurement
(Phalippou, 2011; Sorensen & Jagannathan, 2015; Zeisberger et al., 2017; Laroc-
queet al., 2022). Second, IRR is an absolute return measurement, which differs
in calculation from the total return measurement commonly used for public eq-
uities, thus limiting comparisons to be made. However, despite the problematic
nature of the IRR measurement, it will serve as an absolute return proxy in our
comparative analysis.

4.1.2 DPI and TVPI

The second absolute return approach comprises the industry standard DPI and
TVPI multiples. Multiples are often preferred over IRR as performance measures
as they are solely based on LPs’ cash flows and thus accurately depict the re-
turns received when investing in a PE fund. The DPI considers only the realized
distributions to the LP, while the TVPI also incorporates the unrealized distribu-
tions (NAV). Despite the subjectivity of NAV, this paper mainly focuses on the
TVPI multiple, as the inclusion of the NAV introduces less bias than removing
it altogether. The DPI and TVPI are defined in accordance with Phalippou and
Gottschalg (2009) and Zeisberger et al. (2017):

DPI =

∑
dist∑
cont

(2)
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TV PI =

∑
dist+NAV∑

cont
(3)

where,∑
dist = The sum of the distributions to from the fund∑
cont = The sum of all contributions to the fund

NAV = The residual value of the fund

4.2 PME Methods

4.2.1 PME

This thesis utilizes the PME as the primary measurement of relative returns due
to its simplicity in interpretation and accuracy in measuring excess performance.
The measurement was developed by Kaplan and Schoar (2005) to overcome the
drawbacks of earlier relative return measurements such as the Index Comparison
Method. The PME calculates the relative return of a PE fund compared to a
chosen benchmark index by discounting the capital calls and distributions by
the index’s return. The PME can intuitively be interpreted as shorting a public
equity index to pay contributions to the fund and using distributions to close the
short positions (Robinson & Sensoy, 2016). The PME is an easily interpretable
measure of relative return that can be viewed directly as a market-adjusted
multiple on committed capital, net of fees (Harris et al., 2014). For example, if
the PME is equal to 1.2, the PE fund has outperformed the public market by
20% over the fund’s lifetime. The PME is defined by the following equation:

PME =
FV (D) +NAVT

FV (C)
(4)

where,∑T
t=1(distt ×

IT
Tt
) = Future value of distributions [FV (D)]∑T

t=1(contt ×
IT
Tt
) = Future value of contributions [FV (C)]

distt = Distribution from the fund to the LP at time t

contt = Contribution to the fund from the LP at time t

It = Benchmark index quote at time t
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4.2.2 Tailored PME

The tailored PME follows the same calculations as the PME, although it enables
alternations between benchmark indexes to account for non-market factors in
public market returns (Robinson & Sensoy, 2016). The fundamental assumption
of the relative return in PME is to compare benchmarks with similar features
to the PE fund. Consequently, the relative return constitutes the difference in
returns between the fund and the alternative investment opportunities presented
to the LP.

4.2.3 NAV-Redacted PME

The NAV-Redacted PME follows a similar specification to the PME, with the ex-
ception of NAV not being included as a final cash distribution. This measurement
serves as a tool in comparative analysis in response to the previous discussion
of the reliability of NAV. For mature funds, this PME version should be very
close to the actual PME. The NAV-Redacted PME is derived in accordance with
Phalippou (2014):

NAV −Redacted PME =
FV (D)

FV (C)
(5)

4.2.4 Levered PME

The Levered PME enables the PME, which does not explicitly account for sys-
tematic risk, to account for market risk by leveraging the benchmark index to
simulate different beta values of the funds (Robinson & Sensoy, 2016). Further-
more, the calculation for the levered PME displays the close connection between
PME and the TVPI. Assuming a beta of 1 means that the levered PME is equal
to the PME, and assuming a beta of 0 means that the levered PME is equal to
the TVPI. The Levered PME is derived using the following method:

Levered PME(β) =
FV (D) +NAV

FV (C)
(6)

where,∑T
t=1(distt × β IT

It
) = Future value of distributions [FV (D)]∑T

t=1(contt × β IT
It
) = Future value of contributions [FV (C)]



Data | 16

5 Data

The data used in this thesis is obtained through several large LPs who have
voluntarily disclosed their portfolios with the requirement that all identifiable
characteristics of the GPs, funds, and LPs are anonymized. The anonymization
is due to the information not being publicly available, and LPs are generally
legally bound not to publicly disclose any information regarding individual funds
or GPs. Therefore, this thesis strictly presents aggregated data.

The dataset obtained from the LPs contains information on 207 funds domiciled
in Europe with vintages between 1995 and 2022, where a fund’s vintage year is
defined as the year of the fund´s first investment. The sample includes the com-
plete cash flow statements, net of fees, for all funds, displaying each contribution,
distribution, and NAV update with respective date and size. Additionally, the
dataset contains supplementary information such as the funds’ target industry,
fund size, vintage year, and firm domicile.

To ensure that results accurately reflect the true performance, we follow Phalip-
pou (2009) by excluding funds with a vintage year later than 2013 from our
sample and, hence, limiting our sample to mature funds with a high realiza-
tion rate. This exclusion reduces the dependence on NAVs, whose value might
not be representative of the actual future realized performance (Phalippou &
Gottschalg, 2009; Jenkinson et al., 2013; Phalippou, 2014; L´Her et al., 2016).
Furthermore, fund types other than buyout funds, such as fund-of-funds, are
excluded from the sample. Fund-of-funds are investment vehicles that invest in
several other PE funds. Applying these selection criteria reduces the sample to
141 funds with vintages between 1995 and 2013.

Although our dataset, sourced from European LPs, is smaller than the Euro-
pean market in its entirety, it offers advantages in mitigating potential selection
biases typically associated with larger commercially available databases such as
Pitchbook and Preqin. Such databases mainly depend on GPs and LPs willingly
sharing their data, which can introduce a bias towards over-representing higher-
performing funds, as poorer-performing funds can be omitted for reputational
reasons (Phalippou and Gottschalg, 2009). By obtaining our sample directly
from LPs who remain anonymous, we remove the incentive for LPs to conceal
or omit poor-performing funds. Consequently, we deem the dataset used in this
study to be of high quality and more likely to represent the broader European
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market than some larger datasets from sources prone to selection bias. Second,
survivorship bias is commonly present when studying PE funds. The bias is due
to low-performing firms being less likely to succeed in raising a follow-on fund.
The data could thus only represent the high-performing firms while the poor-
performing firms have ceased their operations. While it may not be possible
to remove the bias completely, the inclusion of first-time funds in the dataset
mitigates the survivorship bias’s effect. As such, the dataset is considered to be
sufficiently representative and accurate for the purpose of this thesis.

Figure 1 shows the distributions of funds by fund location. As seen by the distri-
bution, roughly 60% of the sampled funds originate from the United Kingdom.
The second most represented country is Switzerland, which is the origin country
for 9% of funds. Hence, the forthcoming results may be affected by the samples’
skewed distribution towards British funds. Despite this, it is likely that this dis-
tribution reflects the larger market, as the UK has been the European financial
center during our sample period.

Figure 1: Number of Funds by Location

Furthermore, the majority of countries are only represented by 1 or a few funds.
The small amount of funds for these countries prohibits meaningful conclusions to
be drawn and could yield misleading results regarding cross-country differences
in relative performance. Therefore, when analyzing relative returns between



Data | 18

countries, only countries with 5 or more funds are included.

Table 1 shows the median and mean fund size per vintage year. The table indi-
cates a non-monotonic relationship between fund size and vintage year. This is
in contrast to the common perception that fund size increases over time. How-
ever, the notion of increasing size is not supported by aggregated data for the
included vintage years (Preqin, 2015). For vintage years with a considerable
number of observations, the mean fund size is generally larger than the median.
This disparity suggests a positive skewness in the distribution, indicating that
the presence of a few very large funds significantly increases the mean. Further-
more, we observe decreasing fund sizes for vintages following the financial crisis.
Finally, our sample is described in further detail based on fund characteristics in
Section 6.3.

Vintage No. of Obs
Fund Size

Median Mean

1995 1 414 414
1997 2 1669 1669
1998 2 911 911
1999 1 1803 1803
2000 3 3500 2823
2001 7 2032 2390
2002 3 400 1133
2003 3 1500 2383
2004 4 775 1309
2005 11 2697 2952
2006 13 1126 2152
2007 11 859 2019
2008 23 794 1748
2009 8 410 1023
2010 10 498 808
2011 17 182 614
2012 10 848 1368
2013 12 734 813

Sample 141 732 1570

Table 1: Fund Size by Vintage Year
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6 Empirical Results

This section presents the results of the traditional performance measurements
(Section 6.1), the relative returns obtained through the PME framework and
subsequent robustness tests to assess the validity of the results (Section 6.2),
and lastly, the results regarding performance determinants (Section 6.3).

6.1 Traditional Performance Measurements

Table 2 presents the two traditional performance measurements, IRR and TVPI,
split up per vintage year. The mean, median, and fund-size weighted mean are
presented for each measure. Further, the table includes the realization rate,
defined as the total distribution divided by the sum of total distributions and
the residual NAV. In other words, the realized value of the fund in relation to the
total value of the fund, including non-realized assets. Thus, a realization rate of
100% corresponds to a fully liquidated fund.

Vintage No. of Obs Realization %
IRR % TVPI

Mean Median Weighted Mean Mean Median Weighted Mean

1995 1 100.00 31.00 31.00 31.00 1.92 1.92 1.92
1997 2 100.00 15.46 15.46 15.17 1.94 1.94 2.01
1998 2 99.79 12.35 12.35 12.31 1.84 1.84 1.82
1999 1 100.00 7.80 7.80 7.80 1.42 1.42 1.42
2000 3 99.80 20.43 19.97 20.83 2.15 1.99 2.27
2001 7 98.32 27.06 30.37 32.21 2.35 2.16 2.40
2002 3 99.72 18.67 17.91 17.89 1.92 1.85 1.86
2003 3 99.59 14.50 22.10 21.25 1.91 1.72 1.95
2004 4 85.86 2.14 3.70 2.05 1.19 1.28 1.18
2005 11 97.36 7.91 9.64 8.57 1.57 1.68 1.61
2006 13 95.52 8.52 8.85 9.75 1.67 1.69 1.77
2007 11 97.01 12.01 9.78 8.63 1.70 1.61 1.55
2008 23 92.48 9.09 11.01 12.23 1.58 1.60 1.78
2009 8 88.00 11.68 11.47 12.36 1.75 1.53 1.64
2010 10 86.58 13.39 13.04 10.63 1.73 1.78 1.55
2011 17 69.09 17.30 15.37 17.81 2.15 2.01 2.06
2012 10 78.12 16.17 16.92 16.54 1.86 1.88 1.79
2013 12 61.59 13.73 13.84 16.24 1.80 1.73 1.95

90s 6 99.93 15.74 13.70 13.55 1.82 1.85 1.81
00s 86 94.65 11.52 10.93 13.22 1.71 1.70 1.79
10s 49 72.67 15.40 15.03 15.65 1.92 1.92 1.85

Sample 141 87.23 13.05 12.46 13.69 1.79 1.76 1.80

Table 2: IRR and TVPI by Vintage Year and Decade

The sample median for the IRR and the TVPI is smaller than the respective
sample means, indicating that the returns are positively skewed by a set of well-
performing funds. Therefore, the median is deemed the appropriate measurement
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of central tendency, as it is less affected by high-performing outliers and thus pro-
vides a better representation of the return distribution. The spread between the
mean and the median does, however, differ between measurements and time pe-
riods. The IRR has the largest spreads, while the TVPI exhibits only a marginal
divergence between mean and median values. The most extensive divergence is
observed for the IRR during the 1990s (seen in the fourth to last row in Table 2),
a time period where the mean TVPI is smaller than the median. This suggests
that some funds were inclined to realize their investments early to increase their
IRR, which has a negative effect on TVPI and thus decreases the mean. Impor-
tant to acknowledge is that the weighted mean for this period is smaller than
both the mean and the median, indicating that the high IRRs are attributable to
the smaller funds in the sample. Interestingly, this relationship reverts over the
following decades, indicating that larger funds exhibit higher returns compared
to smaller funds.

Furthermore, the data exhibit large inter-vintage year variations in returns. One
such large variation is seen at the turn of the millennium when the IRR went
from 7.8% to 20.43%, then reverting towards lower returns in the years leading
up to the financial crisis. These large variations are coherent with the findings
of Harris et al. (2014) who also found similar trends in returns. Although both
absolute return measurements have large inter-year variations, positive returns
are observed for all vintage years.

To evaluate fund performance, the realization rate is essential to observe as
it provides insights regarding the accuracy of the reported performances. The
results show that funds with vintages prior to the 2010s have a realization rate in
the proximity of 100% which entails that the reported performance is primarily
based on realized values and should thus be considered accurate. However, the
mean realization for funds with vintages after the 2010s is 72.67%, meaning
that roughly 27% of the fund value is still unrealized. Following the evidence
presented by Jenkinson et al. (2013), the unrealized value of the funds is often
valued conservatively, which would, upon liquidation, result in greater returns
than shown in these results.

Although the absolute performance measurements do not directly yield infor-
mation regarding relative performance, they serve as important indicators for
the return distribution of our sample and as a basis for comparison to relative
performance.
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6.2 PME

6.2.1 Relative Performance

Consistent with the existing body of research, this thesis examines the time-
dependent trends in relative performance. Table 3 presents the equally weighted
mean, median, and weighted mean PME for each vintage year from 1995 to 2013
using the STOXX Europe 600 (STOXX) as the benchmark index. The STOXX
index is a value-weighted index containing the 600 largest European companies.
The STOXX is chosen as the primary index for this thesis based on three reasons;
first, the index is value-weighted, which Sorensen and Jagannathan (2015) argue
eliminates the need for assumptions regarding systematic risk; second, the index
represents the opportunity cost of capital for a European investor; lastly, the
index closely resembles the construction of the S&P 500, the primary index used
for studies on U.S. buyout funds. To calculate the weighted mean PME, a value-
weighted approach based on fund size is used.

Vintage No. of Obs
PME

Mean Median Weighted Mean

1995 1 1.31 1.31 1.31
1997 2 2.33 2.33 2.18
1998 2 2.05 2.05 2.18
1999 1 1.59 1.59 1.59
2000 3 2.16 2.26 2.15
2001 7 2.05 1.97 2.04
2002 3 1.64 1.59 1.53
2003 3 2.00 1.79 2.03
2004 4 1.03 1.08 0.98
2005 11 1.50 1.52 1.55
2006 13 1.39 1.30 1.46
2007 11 1.32 1.22 1.18
2008 23 1.19 1.22 1.37
2009 8 1.39 1.26 1.29
2010 10 1.41 1.41 1.28
2011 17 1.75 1.71 1.69
2012 10 1.63 1.65 1.59
2013 12 1.56 1.52 1.70

90s 6 1.94 1.95 1.99
00s 86 1.43 1.39 1.51
10s 49 1.61 1.58 1.58

Sample 141 1.52 1.49 1.54

Table 3: PME using STOXX Europe 600 by Vintage Year and Decade
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The results suggest that, on average, the sample of 141 buyout funds have out-
performed the STOXX index by 52% over their lifetimes. The median outperfor-
mance is slightly lower at 49%, while the weighted mean PME displays the most
substantial outperformance of 54%. The marginally higher value-weighted per-
formance indicates that larger funds have outperformed smaller funds within this
sample. Decade-wise, the most significant outperformance is observed during the
1990s, with the mean (median) fund having a PME of 1.94 (1.95). However, since
there are only six observations during the 1990s, the results should be interpreted
cautiously. During the 2000s, the performance decreased notably with a mean
(median) PME of 1.43 (1.39). Although the magnitude of the results obtained
differs from previous studies, the time-dependent trends in relative performance
are consistent with the findings by L´Her et al., (2016).

On a vintage-year basis, the mean PME is consistently greater than 1, indicating
a robust constant overperformance for buyout funds compared to the STOXX
index. However, some PMEs, though greater than 1, are close to the threshold. If
a better-performing index were to replace the current benchmark, the mean PME
for those years would reveal underperformance which signifies the sensitivity to
the choice of the benchmark index. The implications of the benchmark index are
further evaluated in Section 6.2.5.

The relative performance observed is also significantly greater compared to the
previous literature. This is partly due to the choice of the benchmark index.
During the sample period, the STOXX index has had a weak relative return
compared to U.S. indexes used in prior literature, such as the S&P 500 and the
Russel 2000. Further, it is crucial to recognize that the unlevered STOXX index
may not be the appropriate benchmark as it does not accurately account for the
systematic risk – a topic discussed more extensively in Section 6.2.6.

As previously shown by the realization rates, the later vintages are not yet liq-
uidated. Therefore, since the fund value is not yet fully realized, performance
calculations are subject to the unrealized NAV, which may not accurately reflect
the true future value of the remaining portfolio companies. As a result, the PME
for these funds should be viewed as an approximation of the true relative returns.
The subject of sensitivity to NAV is discussed further in Section 6.2.7.

To provide more insights regarding fund performance, we divide the sample into
quartiles based on PME. This enables conclusions regarding the distribution of
relative performance and whether poor-performing funds generate excess returns



Empirical Results | 23

compared to equivalent public equities. Table 4 presents the PME quartiles by
decade. In addition, the table presents the number of funds and mean PME by
decade.

Decade No. of Obs
PME

Lower Quartile Median Upper Quartile Mean

90s 6 1.65 1.95 2.23 1.94
00s 86 1.17 1.39 1.69 1.43
10s 49 1.32 1.58 1.82 1.61

Table 4: PME Quartiles by Decade

Notably, all quartiles outperform the benchmark index for each of the three
decades, which shows that not only funds in the upper quartile generate excess
returns. These results differ from the previous findings by Harris et al. (2014),
which found outperformance only for median and upper quartile funds. This
suggests that structural factors, such as the illiquidity premium and commitment
risk, in buyout funds are responsible for the excess returns compared to public
equities. Furthermore, we observe similar spreads between the upper and lower
quartile for all decades, indicating that although relative returns fluctuate over
time, the distribution remains relatively consistent. The distribution of returns
thus reaffirms and strengthens the excess performance found by EBFs and serves
as evidence that not only upper quartile funds generate excess returns.

In conclusion, the consistent outperformance found on yearly and aggregate lev-
els strongly conveys that EBFs have outperformed public equities during the
observed vintage years. In the forthcoming sections, we assess the robustness of
the observed excess performance with respect to the variable factors in the PME
calculation.

6.2.2 Correlation between Performance Measures

The performance measures, both relative and absolute, present varying results. A
correlational analysis is therefore conducted to understand the dynamics between
the measurements better. Table 5 presents the correlations for the PME and the
traditional performance measurements. A majority of the observed performance
measurements are moderately- to highly correlated, which is expected.
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PME IRR DPI TVPI

PME 1.00
IRR 0.81 1.0
DPI 0.78 0.76 1.0
TVPI 0.91 0.87 0.81 1.0

Table 5: Performance Measure Correlations

The largest correlation observed between the TVPI and PME is expected due to
the resemblance in calculations. The high correlation between the two measure-
ments suggests that the TVPI, which, unlike the PME, is commonly presented
by funds, should be the preferred performance measurement over the IRR as it
more accurately reflects the PE fund’s performance. Lastly, DPI and TVPI are
shown to also be highly correlated at 0.81, further confirming the maturity of
the funds in our filtered sample. In general, the difference between these two
multiples illustrates the magnitude of the remaining NAVs.

6.2.3 Country-Specific Performance

In order to better understand the variations in relative returns, we examine the
PMEs of countries that have 5 or more observations. Possible deviations be-
tween countries’ relative returns may indicate that geographical factors influence
fund performance. Table 6 presents the mean PME for the 6 countries having
sufficient observations, using STOXX as the benchmark index. Funds domiciled
in Germany are shown to have the highest mean PME of 1.68, whilst funds
located in Luxemburg have the lowest mean PME of 1.42. Interestingly, we ob-
serve that the three highest-performing countries have similar PMEs whilst the
three lowest-performing countries display a larger spread in PME values. The
cross-country differences could be attributed to differences in geographically spe-
cific factors. However, it is possible that the observed differences are due to the
limited sample size.
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Country No. of Obs
PME

Min Mean Max

CHE 13 0.63 1.50 2.31
DEU 7 1.22 1.68 2.41
FRA 11 1.27 1.63 2.26
GBR 87 0.48 1.53 2.97
LUX 5 1.11 1.42 2.23
SWE 6 0.93 1.66 3.18

Others 12 0.48 1.25 2.65

Table 6: PME by Country

Funds domiciled in the UK have a mean PME of 1.53, which compared to the
sample mean PME of 1.52, displays the large impact of UK funds on the pre-
viously obtained results. Overall, all considered countries exhibit notable excess
returns in comparison to the benchmark index.

6.2.4 Sensitivity to Benchmark Index

Thus far, our relative return calculations are based on the STOXX index, which
reflects the opportunity cost of capital for investing in EBFs. However, other
benchmark indexes could more accurately reflect the characteristics of the un-
derlying portfolio companies, such as size and maturity. Thus, this section fo-
cuses on examining the robustness of our previous results with respect to various
benchmark indexes which account for different company characteristics.

The first alternative European benchmark index used is the MSCI Europe index,
a large- and mid-cap index representing 15 developed markets in Europe. The
index is included to observe the relative returns robustness to a narrower index
composition compared to STOXX. The second benchmark index is the MSCI
Europe Value, a large- and mid-cap index constituting companies displaying
value characteristics. The index is included based on the reasoning by Phalippou
(2014), who argues that the average portfolio company of a buyout fund displays
value characteristics. Furthermore, the S&P 500 is included as a benchmark
index as it is frequently used by previous research, thus enabling us to draw
more accurate comparisons with previous findings. To observe the sensitivity of
our findings with respect to the choice of the benchmark index, Table 7 presents
the mean PME by vintage year, decade, and the sample as a whole.



Empirical Results | 26

Vintage
PME

STOXX S&P MSCI MSCI Value

1995 1.31 1.36 1.43 1.39
1997 2.33 2.03 1.93 1.75
1998 2.05 1.83 1.76 1.73
1999 1.59 1.43 1.32 1.28
2000 2.16 2.00 1.91 2.00
2001 2.05 1.98 1.95 2.10
2002 1.64 1.57 1.66 1.83
2003 2.00 1.79 1.98 2.27
2004 1.03 0.77 1.12 1.30
2005 1.50 1.16 1.64 1.94
2006 1.39 1.05 1.59 1.86
2007 1.32 1.04 1.53 1.73
2008 1.19 0.91 1.37 1.55
2009 1.39 1.05 1.57 1.81
2010 1.41 1.10 1.58 1.78
2011 1.75 1.30 1.95 2.26
2012 1.63 1.24 1.72 1.95
2013 1.56 1.16 1.64 1.89

90s 1.94 1.75 1.69 1.61
00s 1.43 1.17 1.56 1.78
10s 1.61 1.21 1.75 2.01

Sample 1.52 1.21 1.63 1.85

Table 7: PME by Vintage Year, Decade and Index. The indexes in order are
STOXX Europe 600, S&P 500, MSCI Europe, MSCI Europe Value

For our sample, the sample- and decade-mean PMEs all exceed 1 using the three
alternative benchmark indexes, although the magnitude of the sample means
differs significantly between the benchmarks. The largest excess performance is
found for the MSCI value index, which reports a mean PME of 1.85, driven by
the high PMEs for the 2000s and 2010s vintages. This result was expected as
the other benchmark indexes have significantly outperformed the index. More-
over, the decade means for all benchmarks are greater than 1, which provides
additional evidence of the robustness of excess returns to changes in benchmarks.

Similar to the finding of Harris et al. (2015), we observe high PME values for
the 1990s and the first years of the 2000 decade when using the S&P 500 as a
benchmark index. Further, we also observe PME values close to 1 for the funds
with vintages in the years leading up to the financial crisis. Additionally, the
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decade and sample means for the S&P 500 benchmark are in close proximity
to the findings of several earlier papers studying the relative performance of
U.S. buyouts, indicating that European and U.S. buyout funds perform similarly
(L´Her et al., 2016; Brown & Kaplan, 2019; Harris et al., 2022).

Overall, results show that the PME calculation is highly sensitive to the choice of
the benchmark index. For the purpose of evaluating the relative performance of
funds, it is important to closely regard the implications of employing a particular
index. However, with only two vintages having a sub-par performance compared
to the S&P 500 index and sample means exceeding 1, the results show that
the previously found excess performance is robust to changes in public market
benchmarks.

6.2.5 Sensitivity to Net Asset Value

The NAV for a PE fund can be problematic due to the accuracy of estimating
the true value of the underlying companies. Although our sample only contains
mature funds, the NAV still influences the PME calculations, especially for later
vintage years. As previously mentioned, the NAV calculations are commonly
found to be restrictive, however, the calculations are still reliant upon subjec-
tive assessments and could be overstated based on GP incentives. By removing
the NAV from the PME calculations, the resulting relative performance will be
misleading. However, the NAV-redacted PME could still be used to draw conclu-
sions if excess performance is found. Table 8 presents the PME by vintage year,
including and excluding NAV, based on the previously used benchmark indexes.
In addition, the table displays both the decade- and sample means, as well as
the realization rate.
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Vintage Realization
PME incl. NAV PME excl. NAV

STOXX S&P MSCI MSCI Value STOXX S&P MSCI MSCI Value

1995 100.00 1.31 1.36 1.43 1.39 1.31 1.36 1.43 1.39
1997 100.00 2.33 2.03 1.93 1.75 2.33 2.03 1.93 1.75
1998 99.79 2.05 1.83 1.76 1.73 2.05 1.83 1.75 1.73
1999 100.00 1.59 1.43 1.32 1.28 1.59 1.43 1.32 1.28
2000 99.80 2.16 2.00 1.91 2.00 2.15 2.00 1.91 1.99
2001 98.32 2.05 1.98 1.95 2.10 2.02 1.97 1.93 2.06
2002 99.72 1.64 1.57 1.66 1.83 1.64 1.57 1.66 1.82
2003 99.59 2.00 1.79 1.98 2.27 2.00 1.78 1.97 2.26
2004 85.86 1.03 0.77 1.12 1.30 0.83 0.64 0.91 1.06
2005 97.36 1.50 1.16 1.64 1.94 1.47 1.14 1.60 1.89
2006 95.52 1.39 1.05 1.59 1.86 1.36 1.03 1.55 1.81
2007 97.01 1.32 1.04 1.53 1.73 1.28 1.02 1.49 1.67
2008 92.48 1.19 0.91 1.37 1.55 1.11 0.87 1.27 1.43
2009 88.00 1.39 1.05 1.57 1.81 1.21 0.93 1.36 1.55
2010 86.58 1.41 1.10 1.58 1.78 1.25 1.00 1.39 1.55
2011 69.09 1.75 1.30 1.95 2.26 1.26 0.98 1.37 1.55
2012 78.12 1.63 1.24 1.72 1.95 1.33 1.04 1.39 1.54
2013 61.59 1.56 1.16 1.64 1.89 1.01 0.77 1.04 1.18

90s 99.93 1.94 1.75 1.69 1.61 1.94 1.75 1.69 1.61
00s 94.65 1.43 1.17 1.56 1.78 1.37 1.13 1.49 1.68
10s 72.67 1.61 1.21 1.75 2.01 1.21 0.95 1.30 1.46

Sample 87.23 1.52 1.21 1.63 1.85 1.34 1.09 1.43 1.60

Table 8: PME by Vintage Year and Decade, Including and Excluding the Net
Asset Value

Contrary to the findings of Phalippou and Gottschalg (2009), we find no evidence
of underperformance when deducting the NAV from the PME calculated with the
STOXX index. Furthermore, we find sample mean PMEs to be greater than 1
for all observed benchmarks. However, the high realization rates of the 1990s and
2000s fund vintages results in minor decreases in observed excess performance,
thus increasing the sample means. Hence, the vintage decade of interest is the
2010s, which displays a significant decrease in relative performance, although
remaining positive across the European benchmarks.

In conclusion, even though we remove the NAV in its entirety, which is inac-
curately depicting the performance, we observe significant excess returns across
all European indexes. Therefore, we deem the excess performance to be robust
to inaccurately reported NAVs as the relative returns all greatly exceed 1. The
underperformance observed with the S&P 500 benchmark cannot be used to
draw conclusions regarding the robustness of our results as it fails to reflect the
opportunity cost of capital for investments in EBFs.
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6.2.6 Sensitivity to Systematic Risk

The PME methodology does not account for varying levels of systematic risk and
implicitly assumes the distributions and contributions to have a beta of one. As
this assumption may not hold, the tailored PME is commonly used as a control
measurement. Table 9 shows the tailored PME by vintage year and decade for
different levels of systematic risk, which were simulated by levering the STOXX
index with beta values ranging from 1 to 2. Consistent with previous literature,
we used beta values of 1, 1.1, 1.2, 1.3, 1.5, and 2 to account for the whole
spectrum of plausible beta values.

Vintage
PME

β = 1.0 β = 1.1 β = 1.2 β = 1.3 β = 1.5 β = 2.0

1995 1.31 1.28 1.25 1.23 1.20 1.56
1997 2.33 2.41 2.51 2.62 2.91 4.90
1998 2.05 2.11 2.19 2.29 2.55 4.65
1999 1.59 1.64 1.69 1.76 1.92 2.73
2000 2.16 2.20 2.26 2.33 2.57 5.45
2001 2.05 2.06 2.08 2.11 2.24 4.04
2002 1.64 1.64 1.65 1.67 1.75 2.84
2003 2.00 2.07 2.15 2.25 2.56 6.07
2004 1.03 1.03 1.02 1.03 1.04 1.15
2005 1.50 1.52 1.55 1.59 1.71 2.64
2006 1.39 1.38 1.37 1.36 1.36 1.44
2007 1.32 1.29 1.27 1.24 1.20 1.13
2008 1.19 1.16 1.13 1.10 1.05 0.95
2009 1.39 1.37 1.34 1.32 1.27 1.18
2010 1.41 1.38 1.36 1.34 1.29 1.20
2011 1.75 1.73 1.70 1.67 1.62 1.52
2012 1.63 1.62 1.60 1.59 1.56 1.52
2013 1.56 1.54 1.53 1.51 1.49 1.45

90s 1.94 1.99 2.06 2.13 2.34 3.90
00s 1.43 1.43 1.42 1.42 1.45 1.95
10s 1.61 1.59 1.57 1.55 1.51 1.44

Sample 1.52 1.51 1.50 1.50 1.51 1.85

Table 9: Mean Levered PME by Vintage Year and Decade using a β of 1.1, 1.2,
1.3, 1.5 and finally 2.0. The Index used is STOXX Europe 600.

Similar to earlier literature, we find, in the last row of Table 9, a somewhat
convex relationship between beta and relative performance (Harris et al. 2014;
Robinson & Sensoy. 2016). The sample mean PME for various beta values
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is in close proximity to each other, except for the simulated beta of 2, which
yields a PME of 1.85. However, a beta value of 2 is arguably misrepresentative
of the systematic risk and should therefore be seen as a control value for the
other results. Therefore, when considering the sample as a whole, the results
do not indicate that the systematic risk is explanatory of the excess relative
performance as the relative return is insensitive to varying beta levels. However,
the sensitivity to different beta values varies across vintage years and decades.
During the 1990s, there is a positive relationship between relative performance
and beta, which is nonexistent during the two other observed decades. This could
be attributed to the funds in our sample having their inception around the time
of the dot-com crash, which had a substantial negative impact on the benchmark
index, particularly when leveraged, resulting in higher relative returns.

In summary, the results provide strong evidence that the excess relative perfor-
mance is robust to various levels of systematic risk. Albeit different beta values
may decrease relative performance in certain vintage years, there is still an excess
performance for all observed beta values. Considering the marginal differences in
relative performance across various beta values at an aggregate level, this finding
suggests that systematic risk may not be a deciding factor in generating excess
performance.

6.3 Performance Determinants

In this section, we assess the relationship between the hypothesized performance
determinants and the relative performance of EBFs. The hypothesized perfor-
mance determinants are the fund size, GP experience, and target industry. The
analysis is conducted by studying the distributions of returns based on the hy-
pothesized performance determinants and performing regressional analysis.

6.3.1 Fund Size

The first hypothesized performance determinant is the fund size, defined as the
sum of capital commitments. The effect of fund size on performance is of concern
for academia and stakeholders, given the significant implications on allocations
to the asset class. In Table 10 we classify our sample into fund size quartiles by
decade. The median fund size has decreased from €1051 million in the 1990s to
€496 million in the 2010s. This peculiar relationship in the data is the opposite
of the global trend where the mean fund size has marginally increased over time.
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Table 10 further presents the PMEs by fund size quartile for the whole sample.
Although fixed effects are not considered, the size quartiles do not display a
significant relationship between fund size and relative returns. Contrary to Harris
et al. (2014) we do not observe the smallest fund quartile to exhibit lower returns
than larger quartiles, instead we obtain more evenly distributed performance
across fund sizes.

No. of Obs Bottom Quartile Median Top Quartile Mean

Decade Size Cutoffs (€ Millions)

90s 6 480 1051 1708 1230
00s 86 504 912 3400 2000
10s 49 182 496 1128 856

Fund Size PME

Small Funds 35 1.27 1.48 1.84 1.52
2nd Size Quartile 35 1.14 1.47 1.71 1.49
3rd Size Quartile 35 1.22 1.59 1.80 1.54

Large Funds 36 1.25 1.53 1.77 1.51

Table 10: Fund Size Quartiles by Decade and PME Quartiles by Fund Size
Quartiles

To investigate the relationship further, Table 11 presents PME regressions on
fund size quartiles in three different model specifications. To study the fund
size determinant, fund size is included as dummy variables representing the size
quartiles following the methodology used by Harris et al. (2014). As expected,
the first model specification, which includes no control variables, shows no ex-
planatory power. When including vintage year to control for year-fixed effects
in model 2, the model’s explanatory power increases drastically. However, we
do not observe a significant relationship between fund size and relative returns.
When controlling for vintage years and country-fixed effects, the model’s ex-
planatory power further increases, although the coefficients remain insignificant.
These findings are consistent with Ljungqvist and Richardson (2003) and Harris
et al. (2014), who find no evidence of size-related effects on performance.
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Dependent variable: PME

Model 1 Model 2 Model 3

(1) (2) (3)

2nd Size Quartile -0.03 -0.06 -0.02
(0.10) (0.09) (0.10)

3rd Size Quartile 0.02 0.09 0.09
(0.12) (0.11) (0.12)

4th Size Quartile -0.01 -0.03 -0.08
(0.09) (0.08) (0.09)

Intercept 1.52∗∗∗ 1.38∗∗∗ 0.97∗∗∗
(0.06) (0.09) (0.20)

Vintage year dummies No Yes Yes
Country dummies No No Yes

Observations 141 141 141
R2 0.00 0.38 0.50
Adjusted R2 -0.02 0.27 0.34
Residual Std. Error 0.48(df = 137) 0.40(df = 120) 0.38(df = 106)
F Statistic 0.06 (df = 3.0; 137.0) 6.87∗∗∗ (df = 20.0; 120.0) 10.31∗∗∗ (df = 34.0; 106.0)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 11: Regression of Fund Size Quartiles on PME

6.3.2 GP Experience

The second hypothesized determinant is the experience of fund GPs. We define
GP experience as a binary variable that takes on the value 1 if the fund is a non-
first-time fund. The variable is constructed in conjunction with the methodology
used by earlier literature (Kaplan & Schoar, 2005; Harris et al., 2014). Table 12
shows the characteristics of the sample between first-time funds and non-first-
time funds. The small number of first-time funds is expected, as LPs tend to
invest in seasoned GPs. Interestingly, first-time funds have similar performance
characteristics to non-first-time funds.

PME

GP Experience No. of Obs Bottom Quartile Median Top Quartile Mean

0 14 1.24 1.51 1.8 1.47
1 127 1.23 1.49 1.8 1.52

Table 12: PME Quartiles by GP Experience

Table 13 presents three regression models with GP experience as the independent
variable and PME as the dependent variable. With each model, controlling first
for year fixed effects (model 2) and then also including country fixed effects
(model 3), we see the adjusted R-square increase substantially. In other words,
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including year- and country dummies substantially help explain the variation
in PME. Moreover, the lack of significance of GP experience suggests that the
variable, as defined in this study, is not a significant driver of performance. As an
alternative specification to the current determinant definition, three additional
regressions were done using GPs’ experience defined as the natural logarithm of
the fund’s sequence number. However, the outcomes were similar in all aspects
to the current binary definition and are thus excluded.

Dependent variable: PME

Model 1 Model 2 Model 3

(1) (2) (3)

GP Experience 0.06 0.01 0.01
(0.10) (0.08) (0.10)

const 1.47∗∗∗ 1.31∗∗∗ 0.93∗∗∗
(0.09) (0.08) (0.19)

Vintage year dummies No Yes Yes
Country dummies No No Yes

Observations 141 141 141
R2 0.00 0.36 0.48
Adjusted R2 -0.01 0.27 0.33
Residual Std. Error 0.47(df = 139) 0.40(df = 122) 0.39(df = 108)
F Statistic 0.30 (df = 1.0; 139.0) 8.52∗∗∗ (df = 18.0; 122.0) 11.13∗∗∗ (df = 32.0; 108.0)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 13: Regression of GP Experience on PME

6.3.3 Target Industry

The third hypothesized performance determinant is the presence of a defined
target industry. A defined target industry indicates that the GP is skilled within
this sector and should thus yield higher excess returns than funds without a
specific target industry. In addition, we have classified the target industries of
the funds into 8 distinct sectors based on the classification system used by Ick
(2005). This allows for meaningful comparisons to be made among the differ-
ent industries. Table 14 shows the PME distributions for the defined target
industries. Notably, the mean PME values indicate that funds without a defined
target industry generate lower relative returns than those with a target industry,
suggesting that GP experience within a target industry yields higher returns.
Another noticeable finding when observing the mean values is that funds tar-
geting the consumer discretionary sector seem to underperform funds with other
target industries.
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For funds with a target industry, the variation in relative return is commonly
found to be higher within the target industry group than between different target
industries. This suggests that certain target industries are not inherently worse
performing than others. Instead, other macro- or fund-specific factors may have
greater explanatory power of PE returns.

PME

Target Industry No. of Obs Bottom Quartile Median Top Quartile Mean

TMT 47 1.28 1.58 1.80 1.55
Services 91 1.22 1.51 1.71 1.48

Natural Resources 6 1.24 1.35 1.43 1.40
IT 31 1.17 1.47 1.78 1.49

Industrial Production 70 1.28 1.56 1.83 1.58
Healthcare 24 1.19 1.27 1.68 1.49

Financial Services 16 1.38 1.58 1.81 1.55
Consumer Discretionary 32 1.03 1.26 1.60 1.32

No Target Industry 13 1.25 1.33 1.59 1.32

Table 14: PME Quartiles by Industry Classification

To gain further insights regarding the target industry-specific effects on relative
performance, Table 15 presents a regression analysis. Following the methodology
used to test the previous hypotheses regarding performance determinants, three
models are used. As indicated by the PME distribution above, the consumer
discretionary sector is found to be significantly negatively correlated with relative
performance for all three model specifications. This finding is unsurprising as
recent research has found consumer discretionary to be the worst-performing
sector for buyout funds (Bain, 2022). Furthermore, the results show that funds
having natural resources (TMT) as target industry yield lower (higher) relative
returns, although at lower significance levels.



Empirical Results | 35

Dependent variable: PME

Model 1 Model 2 Model 3

(1) (2) (3)

Consumer Discretionary -0.23∗∗ -0.24∗∗∗ -0.24∗∗∗
(0.10) (0.08) (0.09)

Financial Services 0.01 0.10 0.10
(0.09) (0.09) (0.10)

Healthcare -0.00 0.02 -0.01
(0.10) (0.09) (0.10)

IT -0.07 -0.07 -0.06
(0.09) (0.08) (0.08)

Industrial Production 0.15∗ 0.08 0.04
(0.09) (0.07) (0.08)

Natural Resources -0.22∗ -0.18 -0.25∗
(0.12) (0.13) (0.14)

Services -0.10 -0.04 -0.02
(0.09) (0.08) (0.08)

TMT 0.12 0.16∗∗ 0.15∗
(0.08) (0.08) (0.08)

const 1.54∗∗∗ 1.52∗∗∗ 1.55∗∗∗
(0.09) (0.14) (0.16)

Vintage year dummies No Yes Yes
Country dummies No No Yes

Observations 141 141 141
R2 0.09 0.43 0.54
Adjusted R2 0.04 0.31 0.37
Residual Std. Error 0.46(df = 132) 0.39(df = 116) 0.38(df = 103)
F Statistic 2.05∗∗ (df = 8.0; 132.0) 6.08∗∗∗ (df = 24.0; 116.0) 10.52∗∗∗ (df = 37.0; 103.0)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 15: Regression of Target Industry Dummies on PME

Table 16 presents PME regressions on the number of target industries per fund to
further investigate the relationship between an industry focus and relative perfor-
mance. Based on the above-presented results, the observed overall insignificance
of having 1 target industry on the relative performance is surprising. However,
the prominent result is that having 2-4 target industries is positively significant
across the three models, although with varying significance. One possible ex-
planation for the positive linear relationship between having a small number of
target industries and relative performance could be that by being limited to a
few target industries, the GP has a sufficiently broad investment universe to find
good investment opportunities without diluting its industry expertise on a large
set of industries.

Interestingly, the coefficient for having 5-8 target industries equals zero in the
third model, which controls for both year- and country-fixed effects. Essentially,
the result suggests that having a too-wide spectrum of investable sectors does
not offer an observable advantage over funds with zero targeted industries, as
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demonstrated by the null coefficient. The implication is that funds with no target
industry, represented by the constant in the regression, have similar returns to
those with a broad range of 5-8 target industries.

Dependent variable: PME

Model 1 Model 2 Model 3

(1) (2) (3)

1 target 0.29 0.28∗ 0.22
(0.18) (0.16) (0.17)

2-4 targets 0.20∗ 0.23∗∗ 0.24∗∗
(0.12) (0.12) (0.12)

5-8 targets 0.11 0.14 0.00
(0.17) (0.18) (0.19)

const 1.32∗∗∗ 1.32∗∗∗ 1.36∗∗∗
(0.12) (0.16) (0.17)

Vintage year dummies No Yes Yes
Country dummies No No Yes

Observations 141 141 141
R2 0.02 0.38 0.50
Adjusted R2 0.00 0.29 0.36
Residual Std. Error 0.47(df = 137) 0.40(df = 121) 0.38(df = 108)
F Statistic 1.23 (df = 3.0; 137.0) 5.65∗∗∗ (df = 19.0; 121.0) 14.13∗∗∗ (df = 32.0; 108.0)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 16: Regression of the Number of Target Industries per Fund on PME

6.4 Limitations

This final section of the analysis serves as a discussion that will highlight the var-
ious limitations of this study. First, our intention to contribute to the existing
literature by focusing on the relatively smaller and less-investigated European
PE market naturally led us to obtain a smaller sample size. However, this also
allowed us to seek out European LPs for data which resulted in the successful
collection of fund-level cash-flow data for 207 different funds, albeit only 141
funds were considered mature. Once funds were further divided by various char-
acteristics, the 141 funds turned out to be a meager number to find significant
relationships for certain years and other features. Notably, significant relation-
ships for performance in the 90s, for some countries, and the data for a more
robust definition of experienced GPs were limited.

Our pursuit for the ‘best’ benchmark led us to include a section dedicated to the
sensitivity of PMEs to benchmarks and Robinson and Sensoy’s (2016) tailored
PME. The concern is that a benchmark should be similar to the investment in
terms of characteristics, such as company size, leverage, and maturity. As seen
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in Table 7, depending on whether STOXX or S&P 500 is used as the benchmark,
the mean PME differs significantly from 1.52 to 1.21. Although both tailored
PMEs overperform the indexes, any index that is found to be a better fit to
reflect the previously stated characteristics might result in underperformance.
Aside from similar performance results to previous studies (Kaplan & Schoar,
2005; Phalippou, 2014; Robinson & Sensoy, 2016; Harris et al., 2020), we subject
ourselves to the same never-ending uncertainty of whether the most appropriate
benchmark is used. Furthermore, differences in exchange rates between Euros
and U.S. dollars are not considered when using the S&P 500. This limits definite
conclusions to be drawn regarding excess performance. However, it serves as
illustrative for comparison to previous research.

The limited significant results from the hypothesized determinant GP experience
can be divided into two main parts: the sample and the definition of when a
GP is considered experienced. Numerous studies focus on the persistence of
performance, which refers to funds within the same fund family consistently
outperforming the public markets, mainly attributed to GP experience (Kaplan
& Schoar, 2005; Phalippou & Gottschalg, 2009; Hochberg et al., 2014). There
are many approaches to do this depending on data availability. However, this
approach requires vast information, as the fund type, fund focus, and geography
are necessary to determine if a GP can be considered experienced. For example,
if an experienced fund manager starts a fund in an entirely different domain, be it
geographic or another sectoral focus compared to their previous funds, should this
GP be considered experienced? We think not. Therefore, the chosen approach
involved a simplified definition of GP experience, given our small sample.
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7 Conclusion and Further Research

Existing research on PE performance is mainly conducted on combined U.S. and
EU- or standalone U.S. datasets. Therefore, this paper chose a strictly European
dataset, as this was an underrepresented geography. Further, the inconclusive
findings of earlier research on relative PE performance and certain determinants
demand further research on the European PE market. Consequently, this paper
investigates the performance of EBFs through the PME framework and absolute
return measurements. Furthermore, the paper studies the effect on performance
by hypothesized performance determinants, intending to provide valuable in-
sights for LPs and academia alike.

Findings on absolute performance reveal a right-skewed distribution in perfor-
mance, meaning that some top-performing funds skew the mean upwards. Fur-
ther, the weighted mean IRR for 90s funds reveals that the top-performing funds
are more likely to be of smaller fund size. Meanwhile, funds during the latter
two decades until the end of sample data in 2013 indicate an opposite distribu-
tion where larger funds seem to generate greater IRRs. Moreover, large inter-
year variations are found throughout the data, indicating that performance is
susceptible to exogenous effects. Despite these findings, absolute performance
measurements, although favored by the PE industry, cannot be compared to the
returns of public equities due to underlying differences in return calculations.
While traditional performance measurements are shown to be indicative, they
cannot be used to conclude excess returns. Therefore, this paper adopts the
PME framework for the subsequent analysis.

The aggregate results obtained through the PME methodology strongly support
the existence of excess performance for EBFs. We find a mean PME of 1.52,
indicating that funds, on average, outperform the public markets by 52% over
their lifetime. Moreover, movements across decades in performance align with
previous literature, namely a well-performing 1990s, deteriorating returns dur-
ing the 2000s, and an upward trend in performance with funds started in the
early 2010s. A breakdown into performance quartiles reveals a mean outper-
formance for each quartile group, suggesting that not only European funds in
the top-quartile consistently outperform the public market. As a further testa-
ment to the outperformance of EBFs, we find the relative returns to be robust
to various assumptions regarding appropriate benchmark indexes, inaccurately
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measured NAVs, and systematic risk. Therefore, our first hypothesis—that EBFs
outperform public markets—is confirmed.

Cross-sectional regressions on PME using quartiles of fund size as independent
variables, controlling for year- and country-fixed effects, did not find significant
relationships between fund size and excess performance. Similar regressions for
GP experience show a non-significant relationship with very low coefficients. The
disappointing results are likely explained due to our definition of GP experience,
as the quartile performance breakdown in GP experience reveals nearly identical
performance for first-time and non-first-time funds. Using the natural logarithm
of the fund’s sequence number resulted in similar findings. However, the sub-
jective nature of experience renders it to be measured in multiple ways. Hence,
our insignificant results do not exclude that experience is affecting performance.
Therefore, we suggest future research to approach and define the GP experience
differently to find any meaningful relationship. Altogether, we cannot confirm
our second and third hypotheses; fund size has a positive impact on performance,
and GP experience has a positive impact on performance.

The structure of the target industry determinant allowed for two defining cross-
sectional regressions. The first model finds consumer discretionary and natural
resources to perform 24% and 25% worse over fund lifetime than those without
sectoral focus at 1% and 10% significance levels. Worth noting is that only
six funds in our sample had natural resources as a specified industry target.
Further statistically significant findings suggest TMT to be an out-performing
industry, while natural resources perform worse. The second model shows 2-4
specified target industries as a sweet spot between too few and too many. This
finding is rational since targeting only one industry severely limits the investment
universe, while having too many industries seems equivalent to having no target
industries. To conclude, we find that the impact on performance varies depending
on the number and type of target industries. Consequently, our fourth and final
hypothesis—that a focused target industry for EBFs has a positive impact on
performance—receives mixed evidence.

Finally, despite benchmarking against a public equity index, which captures the
opportunity cost of capital between the two asset classes, PE as an asset class
still contains additional risks. These include liquidity restrictions imposed on
LPs over long time periods and uncertainty around cash flow timings. However,
as previously discussed, these factors might explain the significant outperfor-
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mance observed. Therefore, accurately estimating the true cost of investing in
PE serves as an intriguing area for future research, testing whether the excess
performance we uncover truly stands against the additional costs. Meanwhile,
further exploration of performance determinants remains a compelling frontier.
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