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Executive summary 

Over the past decade the market has witnessed the emergence of a new “branch” of private equity (PE), 

namely publicly listed private equity (LPE). PE as an industry is notorious for the high level of secrecy 

surrounding the changes made to portfolio companies, including very little transparency in financial reporting. 

With the listing of vehicles comes the availability of market prices, more comprehensive rules for disclosure, 

as well as increased scrutiny from investors, analysts and media. From an academic point of view, the listing 

of vehicles presents an excellent opportunity to investigate this enigmatic industry, and to explore how 

investors value this new asset class. 

 

It is well known that listed private equity vehicles (LPEVs) commonly trade at a discount to their net asset 

value. Further, one recent study has found that this gap between market price and true value can be reduced at 

the time a vehicle announces that it will exit on of its portfolio companies. Yet, the close relationship between 

these two price aspects has never been explored, leaving an evident gap in literature. A main aim of this study 

is to thoroughly investigate this relationship, and we do this by considering how factors pertaining to the 

reduction of information asymmetry between managers of LPEVs and investors affect the variation in returns 

at exit announcements. 

 

Based on a sound theoretical foundation and an explorative review of the previous literature on the pricing of 

LPE, we develop seven hypotheses, and test them using a sample comprising 24 LPEVS and 188 exit 

announcements from January 1, 2000 to May 23, 2013. The first hypothesis concerns the existence of 

abnormal returns at exit announcements, and is tested through an event study. The results of the event study 

show a significant (at a 10% level) CAAR [0, +1] of 0.428% to the announcement of an exit, supporting our 

initial hypothesis. The event study is accompanied by a multiple regression analysis, where the CAR [0, +1] 

of each exit announcement is regressed on 11 explanatory variables reflecting the reputational effects of 

information sharing. These factors are divided into two distinct categories, where one represents a vehicle’s 

past performance and the other represents its responsible behaviour. We find support for three out of seven 

hypotheses. Overall, past performance does not seem to have a sizable effect in our sample, whereas all 

variables reflecting responsible behaviour are either statistically or economically significant (or both). The 

results are quite convincing and enable us to present some specific recommendations for the main participants 

of the LPE industry with the aim of reducing their price discount; (i) keep the inside ownership level below 

3%, (ii) pay dividends on a regular basis, (iii) improve openness surrounding portfolio companies, and (iv) 

join an industry association with the purpose of improving transparency and investor relations at an general 

industry level.  
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I - INTRODUCTION 

 

 

1. Introduction 

Over the past decade the market has witnessed the emergence of a new “branch” of private equity (PE), 

namely publicly listed private equity (LPE). PE as an industry is notorious for the high level of secrecy 

surrounding the changes made to portfolio companies, including very little transparency in financial 

reporting. With the listing of vehicles comes the availability of market prices, more comprehensive rules 

for disclosure, as well as increased scrutiny from investors, analysts and media. On the one hand, the 

listing of vehicles therefore presents an excellent opportunity to investigate this enigmatic industry. 

Indeed, this has been the primary motivation for some scholars who in recent years have used the 

existence of a listed counterpart to examine the risk- and return characteristics of traditional private 

equity (TPE) (e.g. Bergmann et al., 2009; Bilo et al., 2005). One the other hand, and in our opinion, even 

more intriguing, the listing of vehicles allows us to observe how investors value this new asset class 

itself. Surprisingly, as of May 2013, very few academic articles have been published on the subject, 

leaving an obvious gap in the literature. The fact that this field is so under-researched represents a 

primary motivation for exploring listed private equity. 

  

The listing of traditional private equity vehicles (TPEVs) conceptually changes the prerequisites for 

proper conduct, and brings new and more extensive responsibilities upon the operators. For instance, the 

extent of secrecy normally surrounding PE investments is no longer possible. This means that managers 

contemplating a public listing must consider how much information they are willing to divulge to the 

public. Many have questioned the logic for why a business so highly valuing privacy and secrecy is 

willing to expose itself to public scrutiny and cumbersome reporting requirements. Furthermore, PE is 

not the same business as it was some decades ago: Today, funds create value in their portfolio companies 

not just through financial engineering, but through operational optimisation and governance 

improvements. In fact, Jensen (2007: 24) terms the PE business “a governance business”. The fact that 

PE vehicles take their portfolio companies private with the purpose of reducing agency problems raises 

an important question: Why do vehicles that base their value creation and growth on controlling agency 
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problems and improving governance render themselves vulnerable to the same governance issues by 

going public? This prompts another important question: How concerned are investors with these potential 

issues? And are the risks associated with going public reflected in the vehicles’ share price?  

 

When observing the market prices for listed private equity vehicles (LPEVs1), it turns out that a majority 

of these vehicles trade at a significant discount to their true underlying net asset value (NAV). This 

contradicts the notion of efficient capital markets, and therefore represents what financial economists call 

an anomaly. This, in itself, is quite interesting. What is more, a part of this discount disappears when 

LPEVs announce the sale of a portfolio company. 

 

The first, and main, aim of this study is to raise awareness and understanding of the LPE universe. This is 

achieved through investigating pricing and price movements of LPEVs. To the best of our knowledge, 

only two previous studies, Lahr and Kaserer (2010) and Müller and Vasconcelos (2012), have explored 

the pricing of LPEVs – the former consider the NAV discount itself, and the factors causing this, whereas 

the latter explore the price effects of exit announcements. However, Müller and Vasconcelos (2012) do 

not specifically consider the factors that can explain the variation in these price movements, and therefore 

do not tie their findings in with Lahr and Kaserer’s (2010) findings on the underlying causes of the 

discount. This is where our study contributes to literature. We link the two aspects together by carefully 

investigating (i) the reasons behind the NAV discount in LPE, (ii) whether exit announcements generate 

positive abnormal returns2, and, most importantly, (iii) how the variation in these price movements can be 

explained by reputational and information-sharing factors directly easing information asymmetry, which 

is the main cause of the discount to begin with. When conducting these analyses we are guided by the 

following research questions: 

  

How does an exit announcement remove a part of the price discount present in LPE? How can factors 

that alleviate information asymmetry explain the variation in price movements at these 

announcements, thereby revealing something new about what the discount comprises? 

 

                                                           
1
 The term listed private equity vehicles (LPEVs) refers to all of the three LPE organisational structures that are presented 

in section 4.2.2. 
2
 From this point on we refer to positive abnormal returns as abnormal returns. 
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The second aim of this study is to be able to generate knowledge that has practical implications for the 

industry and LPE practitioners. We consider it vital to link the results of our research to the real world 

and as such, we use our findings to formulate specific recommendations for the different industry 

participants. 

  

We are of the opinion that our study will be able to influence research while at the same time improving 

the overall understanding and perception of the LPE universe. To us, this represents a unique 

opportunity.  

 

1.1. Delimitations 

In this study we only examine LPEVs operating within the buyout segment of PE, as this is the largest 

and most prominent segment. We thereby exclude segments like growth capital and venture capital. This 

decision is based on the fact that the value-generation process across these segments varies considerably, 

which might introduce inconsistency in our study. Moreover, we only include LPEVs that are listed on 

stock exchanges in North America (the US and Canada) and Europe. This choice was made based partly 

on the fact that these markets have the most mature buyout markets (Talmor and Vasvari, 2011), and 

partly on data availability constraints and the desire to produce consistent and robust results. For similar 

reasons, only exit announcements from 2000 onwards are included. Lastly, we would like to stress that 

this study focuses on short-term abnormal returns, and therefore does not explicitly consider the long-

term performance of LPEVs. 

 

 

2. Methodology 

This study is written in the tradition of financial economics, making a belief in rational and objectivist 

economic theory an important premise for the study (Frankfurter and McGoun, 1998: 159). According to 

Blaug (1992: 43), “the methodology of a science is its rationale for accepting or rejecting its theories or 

hypotheses”. The methodology underlying this study is strongly anchored in positivism and asserts that 

data can be observed and quantified in a meaningful way, allowing for further statistical analysis. In 

terms of research design, the study is deductive in its approach to new knowledge. Deductive reasoning, 

resembling a top-down approach, takes existing theory as a starting point (Trochim and Donnelly, 2006). 
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Based on this, hypotheses about an empirical relationship are deduced, and then tested. Finally, the 

results of the tests are discussed and the theory is revised.      

 

            Figure 1. The deductive approach 

 

         Source: Adapted from Trochim and Donnelly (2006). 

 

The deductive approach is reflected in the structure of the study. First, we begin with a broad review of 

PE, and LPE in particular (sections 3 and 4). Although the general concept of PE is well-known to most 

students of finance and economics, the industry is a multifaceted one, and the concept of listing a PE 

vehicle is quite new. A solid understanding of the industry is therefore deemed necessary before we 

continue on to a comprehensive review of the literature that explains the presence of a NAV discount in 

LPE. Here, we consider several relevant strands of literature, most notably agency theory, signalling 

theory, the literature on the closed-end fund (CEF) puzzle, as well as PE-specific literature (sections 5, 6, 

7 and 8). Of special interest for this study are two recent articles on LPE, “Net Asset Value Discounts in 

Listed Private Equity Funds” by Lahr and Kaserer (2010) and “Listed Private Equity and the Case of 

Exits” by Müller and Vasconcelos (2012). Due to the very limited number of scholarly articles in the 

field of LPE, we rely heavily on the content of these articles. In this respect it is worth noting that 

although these studies represent an important part of our study’s foundation, we consider it vital to not 

take all of their findings at face value. We base this on the fact that the articles have not been cited by 

many other researchers3, meaning that their results have not been corroborated. Indeed, to the best of our 

knowledge, we are the first to do so. Therefore, some of the findings from those papers will be re-tested 

in this study, albeit with a different aim and by using a different sample.  

 

The comprehensive review of the causes for the NAV discount in LPE, coupled with the findings of 

Müller and Vasconcelos (2012) and signalling theory, form the basis of our hypotheses, which we 

                                                           
3
 Lahr and Kaserer (2010) have been cited four times, Müller and Vasconcelos (2012) twice (Google Scholar, 2013a, 

2013b). 
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formulate in sections 9 and 10. This is followed by data collection and empirical analyses (sections 11, 12 

and 13). This study relies on two different analyses to test our hypotheses; an event study to test for 

abnormal returns, and a multiple regression analysis to test the cross-sectional variation of returns found 

in the event study. The methods used are explained thoroughly in sections 12 and 13, respectively. The 

findings are then presented and their reliability and importance carefully discussed (section 14). Finally, 

on the basis of the study’s findings we consider their practical relevance and implications for the LPE 

industry (section 15). The study is concluded upon in section 16. 

 

 

2.1. A note on statistical and economic significance 

In empirical studies based on regression analysis (like this one) it is common to interpret the results based 

largely on the model’s R2 and the sign and t-statistics of the coefficients (Brown, 2000). Many scholars 

have criticised this practice and argue that an exaggerated focus on statistically significant results is 

unfortunate, and that this “can lead to the false conclusion that a variable is ‘important’ for explaining Y 

even though its estimated effect is modest” (Wooldridge, 2009: 135; Ziliak and McCloskey, 2004; Miller 

and Rodgers, 2008). The discussion of the usefulness of traditional statistical inference in finance and 

economics has at times been heated (e.g. Ziliak and McCloskey, 2004, 2008; Hoover and Siegler, 2008; 

Engsted, 2009). Yet, there seems to be a consensus that “the economic significance of a result does not 

hinge on the coefficients statistical significance” (Miller and Rodgers, 2008). In this study we take the 

view that the size of the coefficient, the “oomph” as Ziliak and McCloskey (2004: 527) label it, is crucial 

in evaluating the variable’s effect. Put differently, we must consider whether it has an economic effect 

that is large enough to matter in the real world. We therefore evaluate both the statistical significance and 

the economic importance of each of our results, and base our decision to accept or reject the study’s 

overall hypotheses on a combination of the two.  

 

 

2.2. Sources 

Our study relies on secondary sources that are publicly available. We have used an array of peer-

reviewed articles, supported by academic working papers, textbooks, company reports and news articles. 

The first three of these, especially the peer-reviewed articles, are judged to be highly reliable sources, 

although there may always be some biases related to the researchers’ own views. The latter two are 
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judged to add valuable information where industry players’ and public opinion are concerned, but are 

used with care, as they are likely to be more subjective in their presentation of facts. 

 

Our empirical analyses rely on multiple sources, primarily databases. The main sources for the event 

study are LPX4, Zephyr and Datastream, whereas the explanatory variables for the multiple regression 

analysis are gathered from Zephyr, Thomson ONE Banker, FactSet, as well as LPEV homepages and 

annual reports. The databases are regularly used within the academic community and are considered to 

contain reliable information.  Consistency across the entire sample is pivotal, and we ensure that 

information on all observations can be collected from the same source. The only area where this does not 

apply is for the variables that are found in annual reports. The data collection and sampling is discussed 

more exhaustively in sections 11-13. 

 

 

II – THEORY AND HYPOTHESES DEVELOPMENT 

 

 

3. Private equity 

3.1. An introduction to private equity 

PE is an asset class within the alternative investments category offering investors an equity stake in 

companies that are not quoted on a stock exchange. The PE market dates back to group formations in the 

1930s and 40s, but did not emerge as a major asset class until the late 1980s. Over the last 20 years this 

highly fragmented industry has grown to reach its peak and it currently represents about a quarter of all 

global M&A5 activity, as well as half of leverage loan issues in capital markets (Bance, 2002: 3). As of 

2010, PE funds were managing about USD 2.5tn of assets and committed capital worldwide (Talmor and 

Vasvari, 2011). 

 

                                                           
4
 LPX Group (founded in 2004 in Switzerland) is the first provider of LPE indexes especially designed to fulfil the needs 

of both the financial industry and academic standards to serve as an effective research tool. The LPX indexes have 

become the most widely used in the financial industry and has made a huge contribution in the promotion of LPE. 
5
 Mergers and acquisitions 
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At a general level, the PE industry can be divided into three subcategories: venture capital (VC), growth 

capital and buyouts. The three categories differ in terms of investment strategy. VC funds typically invest 

in high-potential, high-risk growth companies at an early stage in their life cycle. Growth capital is 

typically invested in companies at a mature stage seeking capital to finance a transformational event. 

Buyout funds, which tend to be larger, usually take well-established and mature public companies private 

through a leveraged buyout (LBO) strategy (Talmor and Vasvari, 2011; Walker, 2007: 11). In an LBO, 

the acquisition of a company is carried out using a significant amount of borrowed funds (commonly up 

to 80%) to cover costs. The assets of the acquirer as well as the target company are often used as 

collateral for the loans (Povaly, 2006: 71). Buyouts represent the largest and most prominent part of the 

PE industry (Talmor and Vasvari, 2011). 

 

The ultimate aim of a PE fund is to exit6 investments in portfolio companies in order to ensure attractive 

investor returns, making the exit stage of the investment process7 crucial. Successful exits are not only 

vital for obtaining a satisfactory internal rate of return (IRR), but also for raising new capital (Gompers 

and Lerner, 1998: 188). In fact, it is common for PE funds to thoroughly assess viable exit strategies at 

the outset of a potential investment with the purpose of creating a shared understanding and commitment 

towards the chosen strategy (Leeds and Sunderland, 2013). The three exit routes consistently identified in 

the academic literature are initial public offerings, trade sales and secondary buyouts8. In an initial public 

offering (IPO) a company is sold to the public market through a flotation of shares on a stock exchange. 

A trade sale (TS) refers to the process of selling a company to a strategic (i.e. non-financial) buyer, 

whereas a secondary buyout (SBO) is the sale of a portfolio company from one PE fund to another 

(Müller and Vasconcelos, 2012: 615). According to Kaplan and Strömberg (2008: 11), TSs represent 

38% of all exits, making it the most common exit route, whereas SBOs account for 24%. IPOs only 

account for 14% of all exits. However, IPO is the exit channel most often used for promising, high-

quality companies (Schwienbacher, 2002: 4; Müller and Vasconcelos, 2012: 627). It is also the most 

                                                           
6
 We use the terms exit and divestment interchangeably when referring to the selling of stakes in a portfolio company 

either in full or in part. 
7
 See Figure A1 in Appendix A. 

8
 Other papers (i.e. Schmidt, Steffen and Szabó, 2007: 5-6; Cumming and MacIntosh, 2003: 511) refer to two additional 

PE exit routes: Buy-backs and write-offs. These are less common. 
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profitable9 exit route (Gompers and Lerner, 2001: 159; Nikoskelainen and Wright, 2005: 14: Müller and 

Vasconcelos, 2012: 627). 

 

3.1.1. TPEV structure 

TPEVs can be structured in several ways, but the most common, by far, includes a PE fund, a PE firm, 

investors (limited partners, LPs), who are mainly institutional investors or high net-worth individuals or 

families, and several portfolio companies in which capital is invested. The general business model of 

TPEVs can be explained as follows: The PE fund, which usually takes the form of a limited partnership, 

is managed by the PE firm’s professional investment advisors (general partners, GPs), who are 

responsible for drawing down the capital committed by LPs, and investing it in private companies. In this 

sense, GPs function as intermediaries between investors and portfolio companies. They typically also 

make personal investments in the fund as minority investors (usually amounting to 1% of the fund), 

thereby creating greater confidence in the fund (Sahlman, 1990: 488; Robinson and Sensoy, 2012: 2). 

The GPs are given a specific time period in which to invest the capital provided by LPs, usually three to 

seven years, and the LPs have little control over how the funds are managed. Throughout the years, the 

GPs generate income through management fees (typically 1.5%-2.5% of the funds committed) and 

transaction fees imposed on the LPs. When the underlying portfolio companies are eventually sold, most 

of the proceeds are returned to investors based on a lopsided profit-sharing agreement made in advance. 

Yet, a carried-interest allocation (usually around 20% of the cash flows for buyout funds) is made to the 

GPs and the PE firm, representing their primary source of income. Commonly, LPs require the first 8% 

(the hurdle rate) before managers receive this carried-interest share (Brown and Kraeussl, 2012: 551; 

Bance, 2002: 12; Walker 2007: 12). 

 

 

 

 

 

 

                                                           
9
 Nikoskelainen and Wright (2005: 14) refer to profitability in terms of enterprise value IRR and equity IRR. Müller and 

Vasconcelos (2012) find that there is a pecking order of exits, and that IPO is the route triggering the highest abnormal 

returns. Müller and Vasconcelos (2012) posit that these findings can be attributed to both a higher return achieved by 

using this route, but also a higher quality of the company being divested, as only high-quality companies are exited 

through IPOs. 
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             Figure 2. TPEV structure 

 

     Source: Adapted from LPEQ (2013a). 

 

3.1.1.1. The PE rationale 

The fact that GPs act as intermediaries between fund suppliers and fund seekers raises an important 

question: Why do LPs favour this “intermediary concept” over direct independent investments? The 

rationale behind this is that GPs are professional and specialised investment advisors who can offer 

investors a safe access to the PE asset class through strong skills and ample experience (Chan, 1983; 

Leland and Pyle, 1977: 383). GPs work closely with the companies in which they invest – they monitor 

them and commonly have great knowledge of their prospects and investment opportunities. As a result, 

GPs are assumed to increase information flows between high-uncertainty companies and LPs (Admati 

and Pfleiderer, 1994: 394; Leland and Pyle, 1977: 383).  

 

3.1.2. Black-box investing 

As previously mentioned a well-known characteristic of the PE industry is the black-box mystique 

concerning portfolio company investments: GPs are generally reluctant to reveal their secret formulas for 

successful investment strategies, causing consistently poor reporting and disclosure of financial 

information. This lack of transparency and objectiveness, combined with the high level of fragmentation, 

makes it severely difficult for investors to evaluate and compare funds (Swamy et al., 2009: 1). The 
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intermediary role of GPs gives rise to two different channels that both affect the general degree of 

disclosure provided to LPs: (i) the financial reporting and disclosure of the portfolio company to the 

TPEV, representing a crucial starting point for correct valuation of a PE investment, and (ii) the 

information and valuations disclosed by GPs to LPs (Cumming and Walz, 2009: 4). 

 

3.1.2.1. Private company disclosure requirements 

Whereas public companies worldwide commonly face strict reporting standards, matters are significantly 

different for private companies. Differences in reporting requirements are also observed between 

countries. In the US, financial disclosure and reporting is voluntary or based on agreements between the 

company and the investor (i.e. the TPEV). Yet, some companies have incentives to provide financial 

statements that are consistent with the guiding principles of the US GAAP10 for two main reasons: 

Firstly, in order to attract new investors companies must provide information to prove that they are 

financially solid (Cumming and Walz, 2009: 6). Secondly, if private companies are planning on going 

public at some point, they are required to hold their financial statements (consistent with US GAAP) 

from at least the last five years (Hand, 2005: 623). This is relevant for portfolio companies being exited 

through IPOs. Nonetheless, the decision to follow recommended guidelines is ultimately made by vehicle 

owning the portfolio company. In the EU, the picture is somewhat different. The Fourth Council 

Directive (EU, 1987) sets the minimum standard of reporting – annual balance sheet, profit/loss accounts 

and accounts notes – for private EU companies with limited liability, and is based on a binding legal 

agreement (Cumming and Walz, 2010: 6). 

 

3.1.2.2. TPEV disclosure requirements 

TPEVs are not subject to mandatory reporting and disclosure requirements (Cumming and Walz, 2009: 

7), forming the basis for why PE currently is the world’s most opaque industry. GPs may, however, be 

required to carry out periodic valuations of unrealised investments as a part of the reporting process to 

LPs (IPEV, 2012: 6). In this respect, several diligent attempts have been made by various individual 

associations to establish voluntary valuation guidelines with the purpose of increasing disclosure and 

transparency. In October 2006, the voluntary IPEV Valuation Guidelines11 were published with the 

                                                           
10

 Generally Accepted Accounting Principles 
11

 International Private Equity and Venture Capital Valuation Guidelines are the joint guidelines of several associations. 

As of December 2012, 40 associations endorsed these guidelines, which have become the worldwide standard for use by 
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objective ”to set out best practice where private equity Investments are reported at ‘Fair Value’ and 

hence helping investors in Private Equity Funds make better economic decisions” (IPEV, 2012: 6). Still, 

GPs have considerable leeway in valuing investments (Cumming and Walz, 2009: 7). 

 

The environment resulting from these circumstances is one where rumours flourish and facts are hardly 

ever consistent. Thus LPs will oftentimes have limited knowledge of what they are investing funds in. 

Yet, LPs still choose to invest in PE. 

 

 

3.2. PE investment motivation 

Investments in PE are primarily motivated by an investor’s desire to significantly improve the risk- and 

return characteristics of an existing portfolio (Bauer, Bilo and Zimmermann, 2001: 2). A common belief 

is that investors prefer investments in PE, as opposed to traditional public equities, as PE investments 

generally provide higher returns (Bance, 2002:5; Bauer, Bilo and Zimmermann, 2001: 2). This assumed 

outperformance is mainly attributable to their corporate governance structure and black-box investment 

strategy, allowing highly motivated and disciplined GPs to make big and crucial decisions fast. LPs 

therefore choose to accept the lack of transparency, as they realise its importance for generating high 

returns. In essence, GPs let the high returns sell themselves (Barber and Goold, 2007: 60).  

 

Numerous and diverging findings have been presented on how PE investments perform relative to other 

assets classes, and whether they are, in fact, able to generate superior returns. In a 2002 report from the 

European Private Equity and Venture Capital Association (EVCA), Bance  (2002) states that the long-

term performance of PE is higher than that of public equities, and that this has been observed in the US 

and Europe over 20 and 10 years, respectively. Yet, other studies have presented different findings. 

Kaplan and Schoar (2005) study the returns of 746 buyout and VC funds from 1980 to 1997 through data 

obtained from the common data provider Venture Economics, and compare how much LPs earn by 

investing in these funds as opposed to equivalent investments in the S&P 500 index. Their results suggest 

that, gross of fees, both fund types outperform the S&P 500. This is consistent with PE value creation 

(although the final conclusion depends on the amount of risk undertaken). On the other hand, considering 

                                                                                                                                                                                                   
buyout and VC managers. The guidelines promote compliance with the US GAAP, IFRS and other accounting standards 

(Cumming and Walz, 2009: 7; IPEV, 2012). 
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the payment of fees they find that LPs, on average, earn slightly less when investing in TPEVs than what 

could have been obtained from the index (Public Market Equivalent, PME12 right below 1). This figure 

appears low as both buyout and VC fund are expected to have risk- and liquidity-level properties that are 

considered less attractive than those of the S&P 500 (Phalippou, 2007: 2). With respect to these findings 

it is important to stress that the authors do acknowledge that the results may contain a selection bias as 

their data is obtained from Venture Economics, leaving out approximately half of all funds. Phalippou 

and Gottschalg (2007) find that the results of Kaplan and Schoar (2005) are actually quite optimistic as 

their selected sample funds are likely to perform better than non-selected funds. These gross-of-fees and 

net-of-fees findings are once again confirmed in the survey of Phalippou (2007: 4), where he states that 

“the answers reviewed above converge to low relative performance [of TPEVs] after fees and high 

relative performance before fees”. These observations indicate that GP fees may be excessive 

(Phalippou, 2007: 3). In fact, increases in the returns of successful funds often translate to increased fees 

and carried interests for GPs rather than increased investor returns (Swamy et al., 2009: 5). Yet, the 

notion of excessive fees is contrasted by the findings of Robinson and Sensoy (2012: 2) who, using a 

large sample of 837 buyout and VC funds, find that “relative to lower fee funds, more expensive PE 

funds earn sufficiently higher gross returns to offset the higher fees”. Thus they conclude that there 

appears to be true value added for the LP in using a skilled GP (Robinson and Sensoy, 2012: 3). 

Generally, diverging results and overall uncertainty regarding the historical performance of TPEVs may 

stem from uneven disclosure procedures and poor-quality data available to academic researchers (Harris, 

Jenkinson and Kaplan, 2012: 1; Phalippou, 2007: 2). 

 

In a later study by Harris, Jenkinson and Kaplan (2012) the findings are again quite different. They also 

study the performance of US buyout and VC funds relative to those of public markets, but use a new 

research-quality dataset from Burgiss. The results presented illustrate that the average performance of 

buyout funds has in fact “exceeded that of public markets for most vintages for a long period of time”. 

The outperformance (compared to the S&P 500) averages 20% to 27% of the fund’s life and more than 

3% per year. On the other hand, they find that the average VC fund underperforms public equities in the 

2000s. Still, it should be noted that this performance is not adjusted for differences in market risk due to 

data unavailability. Without a measure of risk, performance measures are generally difficult to interpret 

                                                           
12

 In short, the PME compares PE investment returns to those of public equities. A ratio above 1 means that the fund 

outperformed the S&P 500 (here: net of fees) (Kaplan and Schoar, 2005). 
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correctly. Research on risk in PE and how it can best be quantified is still in its early stages (Phalippou, 

2007: 4, 6).  

 

In addition to the supposed high returns, the correlation between PE returns and those of other asset 

classes are low. This means that PE represents a beneficial addition to any traditional undiversified 

portfolio through volatility reduction and overall risk-profile improvements (Emery, 2003: 43; Bance, 

2002: 5-6; Chen, Baierl and Kaplan, 2002: 84; Cumming and Johan, 2007: 3223; Bauer, Bilo and 

Zimmermann, 2001: 2). 

 

 

3.3. Drawbacks of PE 

Although PE investments are made through vehicles that offer efficient deployment of invested capital, 

TPEVs can exhibit various disadvantages from investors’ point of view. Firstly, a high minimum 

investment requirement (amounts ranging from USD 250,000 to millions of dollars) makes it an asset 

class less accessible to those who are less financially capable, narrowing the PE audience base 

(Bergmann et al., 2009: 2). Secondly, investments have poor marketability and liquidity as LPs are often 

required to commit to a time period of 10 years. This results in a very limited ability for investors to 

withdraw their investments during the life of the fund (Bance, 2002: 7). The high minimum investment 

requirement combined with the long and fixed investment horizon makes it an asset class viewed as a 

long-term investment strategy primarily marketed to and dominated by large institutional investors and 

wealthy individuals. Thirdly, only an approximate 50%-75% of an investor's commitment will, at any 

point in time, be deployed in PE assets. This cash drag is caused by the frequently appearing 

discrepancies between committed capital and the capital actually being invested, caused by a lack of 

available and viable investment opportunities. This implies that idle cash is waiting to be called while 

earning just the risk-free rate of return. Other disadvantages include a limited access to funds, cash-flow 

uncertainties, lack of transparency and significant fees charged by the GPs (Brown and Kraeussl, 2012: 

552). 
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*** 

 

In sum, PE is an industry marked by high returns and low correlation with other asset classes. However, 

these benefits are only available to investors willing to accept the black-box style of investment and who 

can afford to commit significant funds for a prolonged period of time. 

 

 

4. Listed private equity 

4.1. An introduction to listed private equity 

LPE comprises listed vehicles (firms or funds) that give investors either direct or indirect immediate 

exposure to the PE asset class through the ownership of shares (Talmor and Vasvari, 2011: 171). These 

vehicles are categorised as a type of closed-end funds (CEFs) as they have fixed number of shares that 

are traded on an exchange. Although LPEVs had already existed for quite some time (the first listings 

dating back to the 1960s), it was not until prominent PE heavy-hitters such as Kohlberg, Kravis Roberts 

Private Equity Investors (KKR) (in 2006), Blackstone Group and Fortress Investment Group (both in 

2007) pursued various options through public markets that the attention towards the LPE industry 

intensified (Bergmann et al., 2009: 2). LPEVs are expected to play an increasingly important role in 

future years as today’s sophisticated investors are seeking PE routes to supplement their existing finite-

life TPE portfolios. As of end 2012, the total market capitalisation of all LPEVs reached USD 84bn 

(LPEQ, 2013b).  

 

 

4.2. TPE and LPE: a general comparison 

4.2.1. Shared characteristics 

Some general investment characteristics are similar or even equal between TPEVs and LPEVs. Firstly, 

the core business is the same: Both provide investors with exposure to PE through illiquid investments in 

unquoted companies. This aspect is not affected by the fact that a TPEV chooses to go public. Secondly, 

typical PE features such as its defining economic characteristics – investment style and financing style – 

are shared between the two. With regards to investment style the three most common are buyouts, VC 

and growth capital, and these are fundamentally equal whether undertaken by LPEVs or TPEVs. The 
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same goes for financing styles; both finance deals with the use of equity, debt or mezzanine capital13 

(Bergmann et al., 2009: 5-7).  

 

The fact that the underlying characteristics are the same is evident from the special joint LPE research 

report by Preqin Ltd14 and LPX from 2012. They analyse and compare the underlying NAV performance 

of TPEVs and LPEVs and find that there is a same-level correlation of 94% between the two 

performance indicators used (Preqin, 2012: 3). This finding establishes that investments in LPEVs offer 

exposure and underlying risk-return relationships very similar to those of TPEVs. 

 

4.2.2. Different organisational structures 

A profound difference between LPE and TPE lies within the organisational structures of the two. 

Whereas TPE has one dominating structure15, the structures of LPEVs are much more heterogeneous. 

Generally, LPEVs can be grouped into three main categories; direct PE funds, fund-of-funds and listed 

PE firms.16 

 

4.2.2.1. Direct PE funds     

Direct PE funds are listed investment funds that invest directly in the underlying portfolio companies. 

Investors in such funds therefore gain immediate and direct exposure to a fairly diversified portfolio of 

private companies. If compared to FoFs, many direct funds often specialise to some extent in terms of the 

size, geography or industry of the target (Brown and Kraeussl, 2012: 556). The majority of direct funds 

are managed internally. Instead of the fee structure found in TPE, these companies only bear the cost of 

employing its team. Yet, they mimic the carried-interest structure by using bonuses and share options that 

are tied to the performance of the portfolio companies (Brown and Kraeussl, 2012: 563). Oftentimes the 

managers of the company also manage other external funds in addition to the portfolio companies. When 

this is the case, investors also participate in the fees earned form the additional fund management 

                                                           
13

 Mezzanine capital can be defined as a hybrid of debt and equity financing, e.g. subordinated notes and preferred stock 

(Mills and Newberry, 2004: 253). 
14

 Preqin is a well-known source of information for the alternative assets industry, and is known for providing 

comprehensive and extensive information. 
15

 For an overview, please refer to section 3.1.1. 
16

 While other categorisations exist (e.g. Talmor and Vasvari (2011) operate with four categories - investment companies, 

LPE funds (both of whom invest directly in the underlying assets), FoFs and LPE firms), the threefold categorisation 

used here is widely recognised by academics (e.g. Bergmann et al., 2010; Brown and Kraeussl, 2012; Huss and 

Zimmermann, 2012) and industry associations (e.g. LPEQ and LPX) alike. 
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business (Huss and Zimmermann, 2012: 594). Direct funds can also outsource the management of the 

portfolio companies to external management companies.17 In doing this, there usually is a fee, ranging 

from 1.5%-2.5%, on the assets under management, much like the fees paid to GPs in TPE (Brown and 

Kraeussl, 2012: 565).  

 

             Figure 3. Structure of a direct PE fund 

 

                       Source: Adapted from LPEQ (2013a). 

 

A direct PE fund is the most common organisational form in LPE, and accounts for more than 50% of all 

LPEVs (LPX, 2013b). UK-based 3i Group is a prominent example (Huss and Zimmermann, 2012: 594).  

 

4.2.2.2. Funds-of-funds 

Funds-of-funds (FoFs) are listed funds, committing capital to a series of traditional limited partnerships. 

These vehicles generally invest in a broad range of funds managed by others, and are often termed 

“indirect funds” as investors only gain indirect access to the underlying assets. FoFs offer investors a 

more diversified access to PE than direct funds, both in terms of size, geography or industry focus, and in 

terms of GPs, financing stages and fund vintage years. This minimises the J-curve effect, which briefly 

explained, refers to the fact that PE funds typically earn negative returns in the first years, but that the 

returns turn positive over time as investments mature (Brown and Kraeussl, 2012: 556; Talmor and 

Vasvari, 2011: 177).  

 

                                                           
17

 This organisational form largely corresponds to what Talmor and Vasvari (2011) label LPE funds (funds who are 

externally managed, but who invest directly in the underlying assets). 
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A few FoFs are managed internally, but the vast majority outsources the management of the portfolio of 

funds to external management companies. This implies a “double” fee structure as the fund pays 

management fees to external managers, and also, indirectly, to GPs (Huss and Zimmermann, 2012: 594). 

FoFs also offer access to expertise within due diligence and long-standing relationships with GPs 

(Talmor and Vasvari, 2011: 177). 

 

         Figure 4. Structure of a fund-of-funds  

 

          Source: Adapted from LPEQ (2013a). 

4.2.2.3. Listed PE firms 

A small number of LPEVs are organised as listed PE firms, essentially acting as listed GPs. Typically, 

these LPEVs have neither a direct nor an indirect stake in the portfolio companies they manage. Rather, 

revenues depend solely on their management performance, and are generated by the fees they receive for 

acting as GPs (Gogineni and Megginson, 2010: 39; Huss and Zimmermann, 2012: 594).  
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         Figure 5. Structure of a listed PE firm 

 

         Source: Adapted from LPEQ (2013a). 

 

While only about 4% of LPEVs are organised this way, some of the largest and most well-known can be 

found in this group, such as Blackstone Group and KKR (LPX, 2013b). 

 

 

4.3. LPE investment motivation 

At a general level, the motivation for investing in LPE can be attributed to the same factors as that of 

TPE investments due to the aforementioned shared characteristics. With regards to LPE returns, one of 

the first empirical studies was conducted by Bauer, Bilo and Zimmermann (2001).18 Due to the 

availability of observable market prices for LPEVs, it is possible to measure idiosyncratic risk. This 

allows researchers to compare the risk-adjusted performance of LPE to other asset classes (Bergmann, 

2009: 2; Lahr and Herschke, 2009: 89; Phalippou, 2007: 5). Bauer, Bilo and Zimmermann (2001) use a 

final sample of 124 LPEVs, from 1986 to 2000, to study the risk- and return characteristics of LPE, 

comparing them to those of different indexes: MSCI, S&P 500, NASDAQ, STOXX and Russell 2000. 

They find that LPEVs perform substantially better than the stock market, both in terms of returns 

                                                           
18

 Prior to this the only studies on the subject had been focused on the VC segment and stemmed from the 1980s (e.g. 

Brophy and Guthner, 1988; Martin and Petty, 1983). 
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(21.69% for LPEVs versus 16.34% for the index with the highest return) and in terms of the Sharpe ratio 

(a risk-adjusted return of 1.25 for LPEVs versus 0.60 for the index with the highest ratio) (Bauer, Bilo 

and Zimmermann, 2001: 11). This study is extended by Bilo et al. (2005), where 114 LPEVs from 1986 

to 2003 are studied. They find an overall return of 16% (Bilo et al., 2005: 10). The results from Bauer, Bilo 

and Zimmermann are therefore confirmed, albeit with a slightly downward bias due to the burst of the 

stock market bubble in 2000.  

 

Furthermore, the opportunities inherent in LPE investments can be compared to those of investments in 

TPE. The fact that the two have common, underlying risk- and return characteristics can have important 

implications for both small and large investors, seeking exposure to PE. The high capital requirement, the 

lack of control over when capital is called and how and where it is distributed, as well as the illiquidity 

due to a fixed and long investment horizon all make TPE a challenging asset class for investors, and 

makes it inaccessible for smaller investors. Thus for small investors, investments in LPEVs provides 

them with access to the same assets and prospective underlying risk and returns as for TPEVs, but in a 

manner that is easier and less expensive (Preqin, 2012: 3). For larger investors, an LPE investment 

represents a valuable addition to their existing portfolio: If an investor, starting out with TPE as his sole 

investments, is given the opportunity to invest in more liquid LPE shares as well, the aforementioned 

cash drag can be reduced as LPE investments can be easily sold when credit is being called, and can be 

reinvested in LPE when proceeds from divestments are received. Moreover, investments in LPE instantly 

provide investors with targeted exposure to the asset class, allowing them to more efficiently manage 

their PE exposure and asset allocation (Bergmann et al., 2009: 4; Huss and Zimmermann, 2012: 595; 

Preqin, 2012: 3). 

 

There is another apparent distinction between TPE and LPE: It has been observed throughout the decades 

that TPEVs have a tendency to direct focus towards one single investment style. If investors wish to 

diversify portfolios across investment style, TPE forces them to invest in many TPEVs, requiring huge 

amounts of capital. With the introduction of LPE, investors can simply diversify by buying shares in 

many different LPEVs (Bergmann et al., 2009: 10-11). 
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4.4. Motivations for going public 

In addition to looking at the implications of LPE for investors, public listings can (and should) be 

considered from the perspective of TPEVs. Addressing the fundamental reasons for why TPEVs choose 

to go public contributes to a much broader understanding of the context of LPEVs and why they 

emerged. From the PE vehicle’s point of view, a public listing is an excellent way to get access to new 

sources of permanent capital which can position the company for opportunities ahead. It can also 

contribute to an increased group profile through global brand visibility. A public listing will, in addition, 

provide the company with a new equity currency. This currency can enhance the company’s flexibility in 

pursuing acquisitions and strategic alliances for future periods. From an employee perspective, a public 

listing of the TPE can expand their range of financial incentives through equity-related securities. These 

represent an interest in the performance of the firm and can help the motivation and retention of 

employees. From founders’ and senior managers’ point of view, listing the company on a public stock 

exchange will permit them to realise their equity value at any time (Blaydon, 2009: 1). This illustrates 

that the benefits of going public are manifold, and accrue to multiple stakeholders.  

 

 

4.5. Jeopardising the black box? 

When TPEVs go public they become subject to strict requirements regarding standardised reporting and 

corporate governance rules (Brown and Kraeussl, 2012: 554; Bergmann et al., 2009: 17). Detailed 

audited reports and accounts as well as information on management and investment-process strategies 

must be disclosed (Lahr and Herscke, 2009: 89; Brown and Kraeussl, 2012: 562; LPX, 2013a), and funds 

commonly report the NAV of the underlying portfolio investments on a semi-annual or even quarterly 

basis (Lahr and Kaserer, 2010: 16; Brown and Kraeussl, 2012: 562). Additionally, the quotation of a fund 

brings availability of market prices (Bergmann et al., 2009: 17). As a result, it has been argued that the 

transparency between LPEVs and shareholders19 is significantly higher than that of TPEVs, enabling 

LPEVs to be more investor friendly (Brown and Kraeussl, 2012: 554). 

 

As PE vehicles’ value proposition mainly rests on their ability to act rapidly and forcefully and to 

exercise highly focused governance and oversight, scrutiny by public markets damages the PE concept. 

                                                           
19

 We use the terms unitholders, shareholders and investors interchangeably throughout this paper, referring to someone 

holding a unit of share in an LPEV. 
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This is why many LPEVs are structured in a way aimed at preserving as much as possible of the black-

box investment style for portfolio companies. This leads them to disclose less information to investors 

than what can commonly be observed in traditional public corporations (i.e. only the bare minimum 

requirement) (Blaydon, 2009). An example of this was seen in the 2007 IPO of Blackstone Group. In 

their SEC filing Blackstone Group presented provisions giving investors only negligible ability to obtain 

information about operations. Moreover, the filing stated that Blackstone Group was not required to hold 

annual meetings for common unitholders, and stressed that the company did not plan to provide investors 

or analysts with forecasts for expected results (Keehner, 2007).  

 

 

4.6. Pricing of LPE 

While investing in LPE offers several distinct advantages, the sector’s opaqueness and the LPEVs’ 

attempts at limiting shareholders’ rights present a severe challenge to investors. Considering both the 

advantages and the disadvantages of LPE, is it true that the high returns basically sell themselves? Or are 

investors taking the secrecy and lack of information sharing into account when pricing shares of LPEVs? 

Fortunately, and in contrast to TPE, the existence of market prices offers a unique possibility for 

observing investors’ true valuation of an LPEV. 

 

When buying shares in LPEVs, investors appear to be unwilling to pay the full NAV of a fund’s 

underlying investments. The share price starts out at around NAV at the time of listing, but declines to a 

discount soon thereafter (e.g. Bergmann et al., 2009; Brown and Kraeussl, 2012; LPEQ, 2013c; LPX, 

2013b). Researchers have found different levels of the discount. Using a sample of 122 LPEVs from 

1994 to 2008, Bergmann et al. (2009: 13) find an average discount (measured as market-to-book ratio) of 

36%. Studying 97 LPEVs from 1994 to 2010, Lahr and Kaserer (2010: 1) find a smaller long-run average 

discount of 26%. While the results differ, there is widespread consensus that the discount is severe 

(Brown and Kraeussl, 2012).  

 

We proceed by exploring the reasons behind the NAV discount in LPE, as understanding this is one of 

the underlying aims of this study. Lahr and Kaserer (2010) are the only scholars who have specifically 

studied the pricing of LPEVs. Using a sample of 97 LPEVs from 1994 to 2010 they identify several 

factors that can explain the presence of the discount. One such factor is the illiquidity of the LPEV itself.  



Dillekås and Heien, 2013 

 

26 

 

4.6.1. Fund-level and aggregate illiquidity as reasons for the discount 

As in any other CEF, the only way investors in LPEVs can liquidate their positions is by selling their 

shares to other investors in the market. However, as LPE is a fairly new sector, many of the vehicles are 

small and infrequently traded. This means that investors in LPEVs cannot easily liquidate their positions, 

which may explain why they are only willing to pay NAV less a “liquidity discount” for the shares. 

Based on this line of reasoning, Lahr and Kaserer (2010: 10) therefore argue that the degree of fund-level 

illiquidity should have an effect on the discount. In addition, they also consider aggregate (market-level) 

liquidity by looking at the level of activity on the exchange a fund is traded. As expected, both fund-level 

illiquidity (measured by the bid-ask spread and the number of trading days per quarter) and aggregate 

illiquidity are found to have a significant effect on the discount; the lower the liquidity, the larger the 

discount (Lahr and Kaserer, 2010: 39).  

 

*** 

 

Lahr and Kaserer (2010: 27) recognise that while “liquidity is important, [it is] by far not the only 

explanation for fund [discounts]”, and they present several other factors that can explain the existence of 

a NAV discount in LPEVs. The vast majority of these reasons originate from the fact that there is a 

substantial distance between GPs and investors. This implies that investors have very limited information 

about the portfolio companies and the actions of the GP. In fact, Demaria (2009) mainly attributes the 

discount to the black-box style of investing, and labels the discount “the black box effect”. With the 

purpose of fully understanding the roles of and relationships between the different parties in LPEVs and 

the concept of asymmetric information, we present a detailed view of information asymmetry, agency 

theory and signalling theory in the following sections. Knowledge of these theories represents an 

important prerequisite for further exploring the reasons behind the NAV discount.  

 

 

5. Information asymmetry 

5.1. The principal-agent relationship 

In LPEVs, as in all other corporations, there are principals (investors) and agents (managers, or GPs). In 

general, this so-called agency relationship can be defined as “a contract under which one or more 
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persons (the principal(s) engage another person (the agent) to perform some service on their behalf” 

(Jensen and Meckling 1976: 5). 

 

The nature of a principal-agent relationship causes the agent to have an informational advantage over the 

principal. The agent may, for instance, have detailed knowledge about the day-to-day operations of a 

company that the principal does not possess. This results in an information asymmetry problem, which is 

particularly profound in situations where the agent uses the information for his own personal benefit 

(Ramón and Pellón, 2007: 5). Information asymmetry can exist in two forms: (i) hidden action, and (ii) 

hidden information (Amit, Brander and Zott, 1998: 443; Hellmann and Puri, 2002: 171; Pauly, 1974: 44-

45).   

 

5.1.1. Hidden action  

The first type of information asymmetry is called hidden action and describes a situation where the 

principal cannot accurately observe the actions of and efforts made by the agent. This problem gives rise 

to moral hazard. Moral hazard refers to the tendency of the agent to act in his own self-interest and be 

more willing to take on risks, knowing that the burdens or costs of these risks will be borne (wholly or 

partly) by the principal (Amit, Brander and Zott, 1998: 443; Pauly, 1974: 45). An example of hidden 

action that is damaging to the principal is when the agent extracts private benefits, such as perquisites or 

other forms of excessive spending, from his informational upper hand.  

 

5.1.2. Hidden information  

The second form of informational asymmetry is hidden information. In this situation the agent possesses 

mutually relevant information that is not accessible to the principal, making it difficult for the former to 

verify the skills and abilities of the latter. Information can be hidden both ex-post and ex-ante. When 

information is hidden ex-post “the agent knows the same as the principal before the contract is signed, 

but will know more than the principal […] once the contract is accepted” (UCL, 2013). This can, for 

instance, be information about the profitability and likelihood of success of an investment. 

 

Information can also be hidden even before a contract is signed (ex-ante). In such a situation the agent 

holds information about his own skills (or his own product) that the principal cannot observe. This type 

of hidden information causes adverse selection. Bluntly put, adverse selection “takes into consideration 
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the agent’s inability to act in the best interests of the principal because of his incompetence” (Ramón and 

Pellón, 2007: 5). An agent may have an incentive to overstate his ability, resulting in principals having a 

hard time distinguishing between talented and less talented agents. A market may thus become crowded 

with less talented agents. Because principals understand this, they may be wary of selecting any agent at 

all (Amit, Brander and Zott, 1998: 443; Caillaud and Hermalin, 2000: 1). 

 

*** 

 

The problems caused by the presence of information asymmetry, and how to deal with these problems, 

are the subject of two well-known, and closely related, theoretical fields: Agency theory and signalling 

theory. Agency theory deals with the implications of the principal-agent relationship and the presence of 

hidden actions and ex-post hidden information, whereas signalling theory addresses the problems of ex-

ante hidden information and how this is resolved.  

  

In the following we present both theories, all the while keeping in mind their relevance for LPE, the 

existence of the NAV discount and ways to overcome it. 

 

 

6. Agency theory 

6.1. The separation of ownership and control 

Agency theory was developed and introduced as a formal concept by Jensen and Meckling (1976). The 

theory addresses the conflicts of interest arising when a principal hires and delegates decision-making 

authority to an agent under the conditions of incomplete and asymmetric information. In other words, 

when there is a separation of shareholder ownership and daily managerial control of corporate resources. 

Whereas shareholders wish for shareholder and firm value maximisation, managers want to run the 

company in a way aimed at maximising their own personal wealth and power. Thus there is a high 

probability that the agent will not always serve the principal’s best interest. The agency conflict concerns 

the principal’s problem of motivating the agent to act in his best interest despite diverging goals and risk 

preferences (Jensen and Meckling, 1976: 5).  
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6.1.1. Agency costs 

As a result of incomplete alignment of interests and information asymmetry, agency costs are brought 

upon the company. This comprises costs associated with using an agent when the agent takes unobserved 

actions on his own behalf, and the costs of actions and techniques used to mitigate the problems inherent 

in employing an agent. The three types of agency costs are monitoring costs, bonding costs and residual 

loss. Monitoring costs are incurred by the principal when he attempts to measure, monitor or restrict the 

activities and behaviour of the agent (Farrell, 2003: 553; Jensen and Meckling, 1976: 5-6). Such cost can 

include auditing, formal control systems, budget restrictions and incentive compensation policies. 

Bonding costs are costs incurred by the agent when he commits to contractual obligations that limit or 

restrict his activities at the expense of his own utility (Depken et al., 2006: 8; Jensen and Meckling, 1976: 

5-6). Residual losses represent the dollar equivalent of the principal’s welfare reduction as a result of 

diverging interests despite the use of monitoring and bonding mechanisms. This loss acknowledges that 

complete monitoring of and assurance from agents will in most situation be too costly (Jensen and 

Meckling, 1976: 5). 

 

 

6.2. Agency problems in public corporations 

As reasearch on agency theory orginally developed, its focus was on the relationship and contractual 

arrangements between shareholders and top managers of publicly held corporations, and the agency costs 

generated by these (Barney and Hesterly, 1996: 124; Jensen and Meckling, 1976: 7). This relationship 

represents one of the most profound agency relationships in the finance world (Jensen and Meckling, 

1976: 4-6).  

 

6.2.1. Agency costs of free cash flow 

The central weakness of a large publicly-owned corporation is the fundamental aforementioned conflicts 

of interest between owners and managers. The traditional agency problem generally refers to the 

difficulties shareholders have in preventing managers’ expropriation or misallocation of funds (Jensen, 

1989a: 1-2; Shleifer and Vishny, 1997: 740-741). In large, public companies this revolves around the 

distribution of free cash flow (FCF) (Jensen, 1989a: 1, 8; Jensen, 1986: 323). This cash represents what is 

available to the company’s investors after all expenses have been paid and investments necessary to 

sustain ongoing operations have been made. In order for a company to maximise shareholder value and 
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operate in an efficient manner, excess cash must be paid out to shareholders. The logic behind this is that 

whenever cash is distributed to shareholders, this contributes to a reduction of the resources at the control 

of managers, weakening their power. This also increases the probability that managers will be monitored 

by capital markets whenever new capital is needed, preventing poor projects from being undertaken. 

However, managers commonly wish to retain FCF, as large cash balances generally increase their power 

and signal capital-market independence. Moreover, as managerial compensation reflects, amongst other 

things, the size and growth of a company, managers have incentives to grow the company to a point 

beyond what is optimal. This goal can be achieved through carrying out overpriced acquisitions or 

undertaking investment projects with negative net present value. The FCF conflict – and its inherent 

agency costs – represents a central weakness and source of waste in large public corporations (Jensen, 

1986: 323; Jensen, 1989a: 9).  

 

6.2.2. Dispersed ownership and the free-rider problem 

Agency costs stemming from conflicts of interest are especially profound in corporations characterised 

by a dispersed ownership structure (Jensen and Meckling, 1976). When a corporation has many smaller 

shareholders they are commonly all faced with a free-rider problem. The more knowledge a shareholder 

possesses, the better he can oversee managers acting in self-interest. However, acquiring knowledge is 

both time- and resource consuming, representing the shareholder’s costs of monitoring. These costs can 

be recovered if the value of his ownership share rises, but as he is a small shareholder this value increase 

will most likely not be enough to cover costs. The resulting scenario is one where all shareholders benefit 

from one owner’s overseeing efforts, while only this activist owner pays the costs. The free-rider problem 

limits any shareholder’s incentive to monitor, generally leading to less efficient monitoring in a 

corporation (Latham, 1998: 10; Raff, 2010: 2; Grossman and Hart, 1980: 42). An increase in the number 

of shareholders intensifies the free-rider problem, leading to a reduction in the monitoring of managers 

(Ang, Rebel and Lin, 2000: 87).  

 

6.2.3. Traditional governance mechanisms in public corporations 

The main reason why investors are willing to provide external financing despite the obvious potential for 

agency costs, is that they receive control rights in exchange for their capital (Shleifer and Vishny, 1997: 

750). Shareholders in public corporations have the right to vote on important company matters (such as 

M&A decisions) and to elect the directors on the Board of Directors, whose role it is to closely monitor 
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the manager. Managers are also obliged to provide the shareholders with relevant information, and they 

have a duty of loyalty (under their employment contracts) to do what is best for the shareholders. These 

rights are protected by a country’s legal system, and shareholders may appeal to the courts to enforce 

these rights (Shleifer and Vishny, 1997: 750). The legal protection of shareholders differs significantly 

amongst countries, both with regards to the manager’s legal obligation to investors, and with regards to 

how the courts interpret and enforce the shareholder rights (Shleifer and Vishny, 1997: 750). Common 

law countries are generally considered to provide better investor protection than civil law countries, and 

La Porta, Lopez-Silanes and Shleifer (2006) shows that as a result, stock markets are more developed in 

common law countries (most notably the US and UK). 

 

Another governance mechanism is the presence of large investors, (mainly large shareholders, but large 

creditors may also serve as a governing mechanism). When ownership is concentrated, it is easier to 

coordinate and because their total cash flow rights to the company are also larger, it pays off for such 

large investors to exercise more monitoring. While legal protection is needed also to fully ensure the 

rights of large investors, action by a few (or even just one) large investors is possible with minimal help 

from courts (Shleifer and Vishny, 1997: 753, 796). 

 

 

6.3. The emergence of TPE 

Another way in which the principal-agent conflict can be partly resolved is by taking the company 

private. When TPE emerged as a major asset class in the 1980s, these organisations eliminated a 

substantial part of the conflict-related losses and motivated managers to perform much more effectively 

than in public corporations. They also made remarkable gains within operating efficiency, employee 

productivity as well as shareholder value. All of this was achieved without removing the central aspects 

of risk diversification and liquidity inherent in the public equity markets (Jensen, 1989a: 1-2, 5-7; 2007: 

3). 

 

As defined in section 3.1.2., two important contractual relationships exist in PE: (i) between GPs and the 

managers of portfolio companies, and (ii) between LPs and GPs. In the former, GPs act as principals and 

in the latter they act as agents.  
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6.3.1. Corporate governance vis-à-vis portfolio companies 

It has been claimed that the main source of PE success lies within the governance model applied vis-à-vis 

portfolio companies, and that public companies have a lot to learn from PE. Due to its superior model 

with improved information asymmetry between GPs and portfolio companies, PE firms may potentially 

come to rival the public companies market in size (Beroutsos et al., 2007:1, 4). Cumming, Siegel and 

Wright (2007: 445) argue that PE returns are significantly improved by corporate governance 

mechanisms such as the use of debt, active ownership and improved incentives from managerial equity 

ownership. 

 

6.3.1.1. The role of debt 

The use of debt is a crucial source of management discipline, which may help resolve the FCF problem 

(Jensen, 1989a: 1, 9-10, 23; Jensen, 1986: 324). When a company borrows funds it commits to making 

pre-specified flows of future payments to the lender. If the borrower defaults on any of the interest or 

principal payments this results in a transfer of control rights to the lender. Such control rights include the 

ability to declare the company insolvent (or even bankrupt) and the ability to repossess the company’s 

assets used as collateral. This mechanism forces managers to disgorge cash that would have otherwise 

been retained, reducing the waste of FCF. Alternatively, debt can be viewed as a way of enabling 

managers to effectively bond their promise to pay out future flows of cash (Shleifer and Vishny, 1997: 

761-762; Jensen, 1989a: 11; Jensen, 1986: 324; Grossman and Hart, 1982: 108-109).20 Jensen (1986: 

324) refers to this as the control function of debt, which can be a potential determinant of capital structure 

in corporations. Through this mechanism, debt can to some extent be viewed as a substitute for 

dividends. Yet, whereas dividends (as well as share buy-backs) allows for managerial discretion as 

managers are in a more unconstrained position, borrowing involves strict contractual commitments by the 

manager to the lender (Jensen, 1989a: 11). Thus debt plays a strong role of motivating organisational 

efficiency. 

 

TPEVs commonly rely on intensive use of debt to generate higher returns on invested capital, and 

typically have a substantially higher proportion of debt financing than the levels that are observed in 

public companies (Jensen, 2007: 9). In fact, US PE vehicles’ debt-to-equity ratio for acquisition deals has 

                                                           
20

 Grossman and Hart (1982) refer to the threat of bankruptcy as having an incentive effect on managers’ quality. When 

debt is being issued managers have a personal interest in profit maximisation as they fear being penalised in the event of 

poor profits. In effect, the use of debt increases the market value of a company. 
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increased throughout the last years with cash representing only 33% of the costs as of December 2012 

(Wirz, 2012). The use of debt in PE largely resolves the FCF problem and significantly reduces the 

inherent agency costs.  

 

6.3.1.2. Active ownership 

The above-average performance of many successful PE funds stem from their exertion of ownership 

control over the management of the portfolio companies through active involvement (Beroutsos et al., 

2007:1; DVCA, 2008: 92). Jensen (1986; 2007) defines the term “active investor” as investors who sit on 

the Boards of Directors, own a significant portions of debt or equity, monitor and have the ability to 

dismiss managers, are involved in the long-term strategic direction of portfolio companies, and 

occasionally manage the companies themselves. In TPEVs the GPs act as active investors.21 In addition 

to working for the management company, they also invest personally in the limited partnership in order 

to secure an alignment of interests with LPs (Jensen, 1986: 6; Jensen, 2007: 13).  

 

Active GPs typically devote considerable time and resources to the portfolio company: They conduct 

extensive research into their targets prior to acquisition, develop their own opinion about how value 

creation can be achieved in a specific company, effectively oversees all investments made and measure 

performance using operational indicators rather than standard financial metrics. Such active ownership 

represents a crucial difference between the well-supported and professional corporate governance of 

profitable PE firms and the one practiced by public companies (Beroutsos et al., 2007: 1-2).  

 

6.3.1.3. Managerial incentives 

Comparing PE portfolio companies to traditional public conglomerates reveals an important difference in 

relation to managerial incentives and compensation systems. In portfolio companies management 

incentives are based on a close relationship between pay and performance as manager are typically highly 

incentivised in the form of equity stakes (Jensen, 1989a: 14; Brown and Kraeussl, 2012: 567; Beroutsos: 

2007: 1, 3).22 In fact, the average pay-performance sensitivity of a TPE portfolio company CEO is 20 

times higher than that of the average corporate CEO (Jensen, 1989b: 38). This contributes to a strong 

                                                           
21

 So-called “passive investors” include institutional investors and private investors (DVCA, 2008: 173). 
22

 Kaplan (1991) finds that the average business-unit CEOs in TPEVs (from 1979 to 1985) held an equity position in 

their unit of 6.4%, resulting in a USD 64 personal wealth increase in the case of USD 1,000 shareholder value increase. 

The average CEO of a public company held only 0.25% of the company’s equity. 
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alignment of interests with the owners (Jensen, 1989a: 14; Brown and Kraeussl, 2012: 567; Beroutsos: 

2007: 1, 3). Moreover, in addition to participating in company upsides through equity stakes, managers 

are strongly disciplined and motivated to deliver a solid performance by the aforementioned leverage 

level of PE deals. This close alignment of interests helps explain how TPEVs motivate employees and 

managers of the portfolio companies and manage resources much more effectively than what is typically 

observed in public companies (Jensen, 1989a).  

 

6.3.2. The agency relationship between LPs and GPs  

The reduction of the costs related to asymmetric information and the increased monitoring described 

above represent the main ways in which GPs add value believed to exceed the costs of using them 

(Black, 1998).  Nevertheless, using GPs as intermediaries also creates an additional layer in the 

governance structure. This generates new informational asymmetries between GPs and LPs, which may 

give rise to a situation where the former does not act in the best interest of the latter (Ramón and Pellón, 

2007: 5).  

 

Many argue that the novel governance mechanisms used vis-à-vis portfolio companies imply that the PE 

business model is superior to that of traditional public corporations because it creates a better alignment 

of interests. Yet, Steindl (2013: 2) claims that this has happened at the expense of alignment of interest 

between GPs and LPs. Indeed, he goes so far as to say that “the PE industry hasn’t actually solved the 

principal-agent problem that exists in public companies but rather shifted it up the investment chain” 

(Steindl, 2013: 3). 

 

The agency relationship between GPs and LPs has received considerably less attention in the academic 

literature than the one between GPs and portfolio companies (Ramón and Pellón, 2007: 5). This leads us 

to further explore this contractual relationship by addressing the main agency problems involved, as well 

as the mechanisms in place to limit the inherent agency costs. 

 

6.3.2.1. Agency costs in the LP-GP relationship 

The potential for agency costs in the LP-GP relationship are similar to those in any other company. Yet, 

some concerns are more prominent. The main one is that of aligned interests regarding the desired risk of 

the investments and the level of attention devoted to each portfolio company (Steindl, 2013). For 
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example, the hurdle rate of 8% may be difficult to achieve in a challenging economic climate. As a result, 

the GP may be incentivised to take on excessive risk in order to reach this goal and take part in the profit-

sharing thereafter. On the other hand, if the hurdle rate is considered out of reach on a particular 

investment, the GP may neglect this portfolio company and rather focus his attention towards more 

profitable companies (Steindl, 2013: 5, 7). Another well-known concern is the possibility of GPs holding 

poor investments for too long in order to delay liquidation and continue to earn management fees (often 

called living-dead investments). Although this has been noted as a potential problem23, Robinson and 

Sensoy (2012: 28) do not find systematic evidence of such behaviour by GPs in TPEVs. 

 

The potential for agency costs in TPE is to some extent exacerbated by the most common legal form of 

TPEV: Limited partnership. This limits the governance role of LPs as they cannot interfere much in the 

decision-making process of GPs without the risk of losing their limited liability status (Sahlmann, 1990: 

490; Steindl, 2013: 3).  

 

6.3.2.2. Governance mechanisms 

The terms of the relationship between LPs and GPs are defined through a contract, which is signed at the 

inception of a fund (Robinson and Sensoy, 2012: 1). In this contract, all the governance mechanisms are 

described and the provisions are aimed at protecting the LPs from the possibility that GPs will make 

decisions that are not in their best interests. 

 

Firstly, the finite life of TPEVs24 limits LPs’ risk through ensuring that investments are not held forever 

to earn perpetual management fees (Sahlman, 1990: 489, 494). Secondly, mandatory distribution policies 

ensure that the proceeds of any investment are returned to LPs at the time of realisation (Sahlman, 1990: 

494). Thirdly, LPs are typically given the right to vote on matters such as contract amendments, 

extension of the vehicle’s life and its dissolution before the agreed-upon termination date (Sahlman, 

1990: 490). Many TPEVs also establish Advisory Boards requiring LP representation. These boards often 

assist GPs in determining the value of the portfolio or by provide other forms of expertise (Sahlman, 

1990: 493). Fourthly, the compensation structure is designed to secure the alignment of interests between 

GPs and LPs. As LPs have limited power and resources to employ alternative mechanisms, the 

                                                           
23

 E.g. Schäfer, 2011, “Private Equity Trapped in `Zombie Funds'”, The Financial Times, December 11, 2011 and 

Pulliam and Eaglesham, “Investor Hazard: ‘Zombie Funds’”, Wall Street Journal, May 31, 2012.  
24

 This is a requirement for attaining a legal status as a limited partnership. 
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compensation plan is often cited as representing the most important way for LPs to control GPs 

(Robinson and Sensoy, 2012: 3). Finally, in addition to the very limited reporting regulations described in 

section 3.1.2.2., more detailed reporting from GPs to LPs can be agreed upon in these contracts. The 

Institutional Limited Partners Association (ILPA) recommends that GPs provide LPs with annual reports 

containing data on both the portfolio companies and the TPEV itself (e.g. fees paid, leverage etc.), as 

well as quarterly reports with valuations of the portfolio companies (ILPA, 2011: 12).   

 

These points illustrate that the contacts signed at the inception of funds are detailed and consider multiple 

aspects of the LP-GP relationship. This reflects the fact that both parties are highly sophisticated 

investors with considerable knowledge about PE. Although there is still some room for GPs to game 

these contracts, the reporting laid out is generally considered “effective and not in need of additional 

regulatory intervention [at least] in the US and in the UK” (OECD, 2008: 17).  

 

 

6.4. Agency problems in LPE 

The role of debt, active ownership and strong managerial incentives in easing agency costs between GPs 

and portfolio companies are also valid for LPE. Nonetheless, the specific nature of LPE entails important 

changes to the second principal-agent relationship in PE, namely that between GPs and investors 

(referred to as the LP-GP relationship in TPE). The changes are: (i) LPEVs’ evergreen nature, (ii) 

difficulty in forcing liquidation, (iii) the reintroduction of dispersed ownership, and (iv) meagre 

shareholder rights. These all bring new governance considerations to the table. 

 

6.4.1. Evergreen nature 

LPEVs are of an evergreen nature, meaning that they have an infinite life span. This gives rise to several 

concerns as the ability to limit the life of a fund – a vital governance mechanism in TPE – is no longer 

present. Firstly, the permanent capital structure of LPE implies that the possibility of GPs holding 

investments for too long in order to earn management fees in perpetuity is a real risk. Secondly, it means 

that the proceeds from realised investments are not returned to investors, but rather retained in the fund 

for future investments at the discretion of the GP. While this is beneficial in some respects, for instance 

by reducing the J-curve effect through continuous reinvestment (Brown and Kraeussl, 2012: 553), it 



Dillekås and Heien, 2013 

 

37 

 

gives the GP more freedom compared to in TPE, as they are no longer required to exit investments and 

realise valuations (Jensen, 2007: 26).  

 

The contracts between GPs and LPs in TPEVs are considered largely sufficient to control the agency 

relationship, although there is always the risk that there may come unforeseen changes that are not 

considered in the contract. Still, this problem is limited by the fact that the contracts are only valid for 10-

15 years (the life of the fund). This is not the case in LPEVs. Here the contract between GPs and 

investors effectively becomes the fund’s stock-exchange filing, and the provisions in these filing are 

much less detailed than contracts in TPE. Moreover, as these filings are seldom amended, they are 

subject to considerable risk that fundamental changes may occur during the fund’s life. 

 

6.4.2. Difficulty in forcing liquidation 

The right of LPs in TPEVs to dissolve a fund also represents an important mechanism to control the 

actions of GPs. However, investors in LPEVs cannot force a liquidation of the fund (Lahr and Kaserer, 

2010: 11). 

 

6.4.3. Dispersed ownership 

In TPE, the interests of GPs and LPs can be more closely aligned as “[investors] are generally few in 

number” and know more about the business in which they invest (Gogineni and Megginson, 2012: 10). 

LPs usually have access to detailed information about the portfolio companies and commonly have direct 

contact with the GPs (Sahlman, 1990). When TPEVs are listed and their shares become available to 

smaller investors, the free-rider problem of dispersed ownership resurfaces. This is both because the 

number of investors increases, and because the new investors are less sophisticated and have less 

experience with the PE asset class, a business requiring a lot of effort to understand. This implies that the 

governance is generally weaker in LPEVs with many small owners. 

 

6.4.4. Meagre investor rights  

As established in section 4.5., PE firms’ value proposition mainly rests on their ability to act rapidly and 

forcefully and to exercise highly focused governance and oversight. In fear of losing the competitive 

advantages that a high degree of secrecy and power entails, many LPEVs have designed governance 

structures with very restricted investor rights and fiduciary commitments, more so than what can be 
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observed in traditional public corporations (Blaydon, 2009). In addition to limiting the amount of 

information revealed to investors, many renowned funds have chosen to severely limit investors’ voting 

rights. For instance, shareholders in Blackstone Group, KKR, Apollo and 3i Group do not have the right 

to vote to elect directors, whereas shareholders in Carlyle Group have no voting rights whatsoever 

(Davidoff, 2010, 2012b; 3i Group, 2013).  

 

Furthermore, regarding the Boards of Directors, many LPEVs do not follow basic corporate governance 

guidelines on director independence. As an example, Blackstone Group, KKR and Apollo have “chosen 

not to comply with NYSE rules on independent director requirements for their compensation and 

corporate governance committees” (Davidoff, 2010). This is also the case for Swedish-based Ratos who, 

despite to the Swedish Corporate Governance Code’s recommendations, employ non-independent 

directors on its nomination committee (Ratos, 2012).  

 

6.4.4.1. Differences between direct PE funds and listed PE firms 

In relation to shareholder rights, one important distinction must be made between different types of 

LPEVs. Normally, directors have a fiduciary duty towards shareholders when it comes to operating the 

company. This holds true for direct PE funds and FoFs, but is not the case for listed PE firms. Their first 

duty is towards the funds they manage. As such, the managers of listed PE firms do not have the normal 

duties to put shareholders’ interests first (Davidoff, 2012b). This was highlighted in an analysis of PE 

firm Carlyle’s 2012 IPO, where the group was criticised for proposing “the most shareholder-unfriendly 

corporate governance structure in modern history”, which was also referred to as “a shareholder’s 

corporate governance nightmare” (Davidoff, 2012a).25 

 

*** 

 

It is evident that the emergence of LPE brings new challenges to the principal-agent relationship and also 

reintroduces some old problems. In the agency theory framework principals have an incentive to ease the 

ex-post information asymmetry, which also implies that they are largely responsible for reducing the 

problems this creates. In contrast, signalling theory illustrates that in an ex-ante situation this 
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 The analysis was published in the New York Times’ Dealbook by Steven M. Davidoff, professor of law at Ohio State 

University. 
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responsibility falls on the agent instead. This is a natural result of the agent wanting to reveal his abilities 

in order to be selected by the principal. We proceed by addressing signalling theory. 

 

 

7. Signalling theory 

7.1. Relieving ex-ante hidden information 

As explained in section 5.1.2. the presence of ex-ante hidden information causes a problem of adverse 

selection where investors cannot distinguish between managers. Due to adverse selection “sellers of 

high-quality products have an incentive to leave the market unless they can communicate their products 

superior quality to buyer and thus increase its price” (Morris, 1987: 48). Leaving the market is, of 

course, suboptimal for high-quality firms, and the managers of these firms therefore employ different 

signalling techniques to prove their quality to investors.  

 

Indeed, under the circumstances of informational asymmetry between an agent and a principal, signalling 

theory can provide an explanation for the behaviour of these individuals or organisations: In order to 

fight the problem of adverse selection, the well-informed agent – the signal sender – takes on the 

responsibility of relieving a part of the information asymmetry himself by divulging information to the 

principal freely. This is done by communicating (or signalling) information and the principal – the signal 

receiver – who chooses how these signals are interpreted (Connolly et al., 2011: 39).  

 

Signalling theory was first introduced as a formal concept by Spence (1973), who presented a basic-

equilibrium signalling model and considered the informational asymmetry between employers and 

potential employees in a labour market. In short, Spence (1973) refers to the process of hiring as an 

uncertain investment decision as the hirer has no concrete knowledge of the hired individual’s productive 

capabilities (whether he is a high-quality or low-quality candidate), neither at the start of employment nor 

immediately after. In such a setting, employees can signal their abilities through costly education 

credentials as employers assume ability and education are positively correlated. Employers are then 

willing to pay higher wages to the more educated employees. The signalling of ability reduces the 

information asymmetry between the two parties, which represents the fundamental aim of the theory 

(Spence, 2002).  
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7.2. Quality signalling in PE 

The relationship between GPs and investors is comparable to the one illustrated in the model by Spence 

(1973); investors are unable to accurately verify GPs’ skills and capabilities. The resulting adverse 

selection problem raises some fundamental questions: Why do investors trust their funds with certain 

GPs rather than others? How do investors differentiate amongst GPs? The answer lies in the fact that it is 

in the agent’s best interests to decrease the information asymmetry between investors and themselves. As 

a result GPs send quality signals to investors as a means of improving their reputation and making 

investors choose them (Osnabrugge, 2000: 99).  

 

In fact, the interests of the two parties are aligned, as investors are in need of reliable skill references 

when making an initial investment, whereas GPs consider a sound reputation a vital prerequisite for 

raising new funds from capital providers, and as such, continue their careers (Smith, 1999: 970; Schertler, 

2002: 1; Norton, 1995: 19; Müller and Vasconcelos, 2012: 615). Although GPs in LPE, due to the 

evergreen nature of LPEVs, do not frequently need to obtain new funds from investors, it is still fair to 

assume that GPs prefer not to send out negative signals. It should also be kept in mind that a good-quality 

reputation is critical for obtaining debt financing, which is the second crucial financing source for LPEVs 

(Müller and Vasconcelos, 2012: 615; Norton, 1995: 19). Moreover, “more prominent PE funds seem to 

be able to obtain cheaper loans and looser covenants”, which naturally is desirable for any LPE (Kaplan 

and Strömberg, 2008: 26). It is therefore fair to conclude that quality signals sent by GPs as a means of 

improving reputation serve the interest of both investors and GPs. 

  

Although the theory was developed based on an ex-ante contract situation, quality signalling by GPs is 

just as relevant after an initial contract has been signed. As a result of the multiple stages of investment 

processes in PE, risks arising from the problems of adverse selection are continuously can be high: 

Informed GPs perform several activities throughout these processes – they have to make proper 

investments, increase value in portfolio companies and successfully complete divestments – and the 

materialised results strongly rest on the ability of GPs to make the right choices at every stage along the 

way. The risks and related costs stem from the inability of investors to fully observe and verify GPs’ 

skills and capabilities during these activities (Ramón and Pellón, 2007: 6). By sending out continuous 

quality signals GPs can reduce these costs through ensuring investors that they are behaviour 

appropriately. The effects of continuous signalling are especially important in LPE, as shares can be 
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bought and sold at any point in time. In this regard it is crucial for the LPEV to send out quality signals to 

continuously attract new investors.  

 

Based on all of this, it is clear that sending quality signals represents an important part of being a GP. The 

word “quality” in this sense refers to the underlying, unobservable ability of the informed insider party to 

fulfil the needs of the outside signal observer. This ability can be meant in a literal way, in terms of 

conducting successful exits and achieving high rates of return, or it can be interpreted in a more general 

way, by simply meaning that the GP will act in the investors best interest at all times. Quality signals 

change investors’ perceptions of the GP, and lead to an improved reputation. Milgrom and Roberts 

(1982: 283) state that a person’s reputation is the belief that others have about his unknown 

characteristics, and that they predict his future behaviour based on their initial beliefs and observations of 

past behaviour. Dozier (1993: 230)26 explains further how there are two components of reputation: direct 

experiences and processed communication messages (or signals). Thus, there are essentially two main 

types of signals that GPs can send to investors; (i) signals based on past performance, and (ii) signal that 

indicate responsible behaviour. 

 

7.2.1. Past performance as a signal 

If the market in question is a developed one, the question of how to differentiate amongst GPs can be 

partly answered by historical information, explicitly presenting achieved returns on previous investments. 

The logic is that if investors know that a GP has been successful in the past, they trust that he will be able 

to generate similar results under his new contract. Under such circumstances, investors would naturally 

choose the GPs proven to generate the highest returns, adjusted for risk. In fact, previous success and 

experience have been shown to be two of the greatest determinants of success in PE (Phalippou, 2007).  

 

7.2.2. Responsible behaviour as a signal 

When a long track record of good performance cannot be observed (for instance, if the LPEV is quite 

young), it is in the best interest of the LPEV to decrease information asymmetry by demonstrating 

responsible behaviour to investors. Investors will then perceive this behaviour as curbing the problems 

caused by hidden action and ex-post hidden information, as the fund is openly signalling good intentions. 

Through the signalling of trustworthiness, responsible behaviour is a source of a high-quality reputation 
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(Osnabrugge, 2000: 99; Ramón and Pellón, 2007: 2). Examples of responsible behaviour signals that 

have been studied include voluntary disclosure (Morris, 1987), higher education (Osnabrugge, 2000; 

Loos, 2005) and membership of industry associations (Ramón and Pellón, 2007).  

 

*** 

 

With a sound understanding of both agency theory and signalling theory and their close relation to 

information asymmetry, we proceed by further exploring the reasons behind the NAV discount in LPE. 

In doing so, we draw heavily on the results of Lahr and Kaserer (2010), but also on comparable findings 

from the literature surrounding the discounts in CEFs. We distinguish between rational explanations and 

irrational (behavioural) explanations. We also divide the causes of the discount into groups based on the 

type of information asymmetry they represent. This will help determine what part of the discount can be 

reduced by the announcement of a portfolio company exit, which is discussed in section 9. 

 

 

8. Sources of the NAV discount  

When studying the pricing of LPEVs it is not immediately clear where to look for inspiration and 

theoretical underpinnings. Lahr and Kaserer (2010: 3) suggest that LPEVs can be considered a hybrid 

between listed holding companies, traditional CEFs27 and TPEVs, as they share important characteristics 

with each of the three. However, Lahr and Kaserer (2010: 2) note that: “If listed private equity funds 

were similar to holding companies, they should trade at a premium on average”. This is not the case as 

LPEVs have been shown repeatedly to trade at a discount to NAV. Empirically; LPEVs appear to share 

more underlying characteristics with CEFs, which, despite starting out at a small premium, decline to 

trade at a long-term average discount between 5% and 15% (Cherkes, Sagi and Stanton, 2009; Dimson 

and Minio-Kozerski, 1999). In this respect, CEFs are similar to LPEVs, the main, but important, 

difference being that CEFs mainly trade in public equities, whereas LPEVs trade in private equity. The 

fact that CEFs typically trade at a discount represents the most important element of what is often 

referred to as the CEF puzzle and pricing of such funds has been extensively studied. Furthermore, as 

discussed in section 4.2., it is clear that LPE closely resembles TPE in many respects, and findings from 

TPE can thereby shed light on the pricing of LPEVs. 
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 From this point onwards, we simply refer to traditional CEFs as CEFs. 
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Explanations for why CEFs and LPEVs trade at a discount to NAV can generally be divided into two 

overarching categories; (i) rational explanations relying on the efficient market hypothesis (EMH), and 

(ii) irrational explanations relying on behavioural finance. The distinction between what constitutes so-

called rational and irrational explanations depends fundamentally on the researcher’s view of the 

financial markets. 

 

 

8.1. Rational explanations 

Many traditional finance scholars see the financial markets as largely efficient. In short, the EMH states 

that financial markets are markets in which asset prices reflect all available information (Fama, 1907: 

383).28 The basic assumptions underlying the EMH are that there are no transaction costs or taxes, that all 

investors have (free) access to the same information, and that they all agree on the implications of the 

information (that is, they have homogenous expectations) (Berk and DeMarzo, 2011: 258; Fama, 1970: 

387).  Additionally, the EMH builds on the concept of economic rationality and individual utility-

maximisation. The assumption that all investors are rational implies that expectations are formed based 

on all available information (past and current), and that gains and losses are valued proportionately. If 

these assumptions hold, then asset prices should perfectly reflect fundamentals29, and there will be no 

possibility of arbitrage. Instances where asset prices differ from the underlying fundamentals, such as the 

presence of NAV discounts in CEFs and LPEVs, therefore challenge the EMH.  

 

However, many financial economists argue that the discrepancies between asset prices and fundamentals 

still can be explained (at least partly) within the framework of EMH and rational expectations. The fact 

that market imperfections do exist can justify a relaxation of the original EHM assumptions. In doing so, 

market imperfections like transaction costs, can be taken into account by investors when pricing assets 

(Fama, 1970: 388). In this way prices still reflect all available information, transaction costs included, but 

                                                           
28

 The literature identifies three forms of market efficiency; strong form, semi-strong form and weak form efficiency.  In 

strong form market efficiency, prices reflect all information (including private information, such as managers’ detailed 

knowledge about a firm’s future earnings). In semi-strong efficient markets, prices reflect all publicly available 

information (e.g. earnings announcements). Lastly, in weak-form market efficiency, prices are only assumed to reflect 

historical information. Amongst financial economists there is a general consensus toward the semi-strong form of market 

efficiency, which has been supported by several scholars (e.g. Fama, 1970; Fama et al., 1969; Ball and Brown, 1968).  
29

 The fundamentals are equal to the present value of a security’s cash flows (Berk and DeMarzo, 2011: 451). 
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may still differ from fundamentals. Thus there is room for seemingly “incorrect” or irrational asset prices. 

Indeed, this argument can be extended to include other more indirect costs such as agency costs. 

Proponents of a wide applicability of EMH argue that asset prices differ from fundamentals because the 

prices also reflect the present value of agency costs (Dimson and Minio-Kozerski, 1999: 6). If the 

underlying assumption is that all agents participating in financial markets are rational, agency costs will 

be taken into account by investors when pricing a security. In this way, costs that in the strict form of 

EMH are assumed not to exist, can contribute to explaining phenomena previously thought to be market 

“anomalies”.  

 

The rational explanations for the NAV discount are all directly related to information asymmetry 

between GPs and investors: (i) explanations based on costs created by hidden actions, and (ii) 

explanations based on the costs of ex-post hidden information. 

 

8.1.1. Explanations based on costs of hidden actions 

Agency costs related to hidden actions by GPs can be observed in several ways in LPEVs: (i) when 

management fees are too high, (ii) when managerial performance is below par, or (iii) when managers 

derive private benefits from owning a large part of the fund’s shares. 

 

8.1.1.1. Management fees  

Malkiel (1977: 852) argues that because there is no relationship between the rate of return earned by 

CEFs and management expenses (mainly fees) incurred30, these expense may be recognised as a 

deadweight loss to investors. This loss should result in discounts to NAV. Yet, he finds no correlation 

between management expenses as a proportion of NAV, and discounts for US CEFs (Malkiel, 1977: 855; 

Malkiel, 1995: 5). As evidence to the contrary, Kumar and Noronha (1992: 147) study US CEFs from 

1976 to 1986 and find that fees explain a proportion of the cross-sectional variation in discounts. 

Nevertheless, they only find a relatively small effect of fees on NAV discounts. 

  

For many years, scholars took the findings of Malkiel (1977) for granted, and the methodology and 

datasets for studying the role of fees were not updated (Ross, 2002b). Rather, many scholars focused on 

finding other variables to explain the NAV discount, such as the irrationality of individual investors. 

                                                           
30

 This is based on previous studies on the subject, such as Friend, Blume and Crockett (1970). 
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However, in his keynote address at the 2001 European Financial Management Association Meetings, 

Ross (2002a) again turned his attention to the role of management fees as a possible explanation for 

discounts to NAV in CEFs. Building on the theories of Ingersoll (1976), Ross (2002a: 135) shows how 

investors will not be willing to pay the full NAV value because managers hold a claim to it through 

receiving management fees. According to EMH and the theory of rational expectations, the value of an 

asset should equal the present value of its cash flows. If fund managers receive periodic management fees 

of a fixed ratio, γ, to NAV, and investors receive a periodic payout (dividends and capital gains) from the 

fund, as a percentage, δ, of NAV, the combined cash flows (for the investor and the managers) in 

perpetuity31 are: 

 

    (   )            (8.1) 

 

The manager’s share of this is: 

 

(
 

   
)             (8.2) 

 

Therefore, investors are only willing to pay a price, P, of: 

 

        (
 

   
)           (8.3) 

 

The discount, D, which is defined as the difference between the NAV and the share price as a proportion 

of NAV, should therefore be equal to: 

 

   
       

    
 

 

   
        (8.4) 

 

Ross (2002b: 15) tests this proposition empirically using a sample of 21 CEFs over a period of 20 years 

(from 1980 to 2000). He finds that, on average, this formula tends to capture the discount well, even 

                                                           
31

 The argument relies on the fact that management fees and dividends are paid in perpetuity, and the fund persists 

forever.  
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though he notes that there is a high degree of heterogeneity in the data (in the form of different payout 

policies), and that there are some funds even trading at a premium  (Ross, 2002b: 15, 17).  

 

Management fees in LPEVs are usually determined in a similar fashion as in CEFs: As a fixed percentage 

of NAV. Hence, the arguments stemming from the CEF literature should largely be applicable to LPEVs. 

Lahr and Kaserer (2010: 38) find a negative relationship between fees and discounts (as expected), but the 

results are not statistically significant, thus they conclude that there is no relationship between management 

fees and discounts in LPEVs. This could be due to the fact that, compared to TPEVs, fees in LPEVs are 

often somewhat lower (Brown and Kraeussl, 2012: 549; LPEQ and Preqin, 2008: 11). In fact, when 

surveyed, more than 50% of European institutional investors believe that LPEVs offer lower fees than 

TPEVs (Lahr and Kaserer, 2010: 17). This may reduce the effect of fees on the share price. 

  

8.1.1.2. Managerial ability 

Rather than assuming that management fees represent a deadweight loss, Berk and Stanton (2004; 2007) 

posit that the discount to NAV in CEFs is driven by the trade-off between managerial ability and fees.  

 

Ross (2002b) briefly introduces the idea that managerial skill and the revealing of this may play a role in 

determining the discounts over time. If θ represents the additional value added by a fund manager, then 

the discount should be reduced to: 

 

   
 

   
           (8.5) 

 

However, Ross only uses θ to explain why CEFs trade at a premium when they are created. He does not 

model the post-offering value of investors’ information about managerial ability (Ross, 2002b: 18-20).   

 

Berk and Stanton (2004: 4) develop a similar model, and argue that “it is not variation in fees, but rather 

variation in managerial ability that explains the cross-sectional variation in discounts”.  They claim that 

the limitation in Ross’ model is that he does not take into account the implications of fund managers’ 

long-term employment contracts. According to Berk and Stanton’s model, investors will update their 

beliefs about a manager’s ability based on the fund’s performance, and as their beliefs are updated, this 

will impact their willingness to pay and will thus have an effect on the price of the fund. If the manager 



Dillekås and Heien, 2013 

 

47 

 

performs badly, the fund will trade at a discount and because the employment contract is binding for the 

fund, the manager will become entrenched. If the manager performs well, the fund will trade at a 

premium. But this premium is short-lived, as the manager will either quit and start another fund where he 

gets a higher compensation, or renegotiate his current compensation. “In effect, the manager will be able 

to capture all the rents associated with his ability” (Berk and Stanton, 2004: 6).  

 

The role of management fees in explaining the NAV discount in CEFs has been dismissed by many 

scholars, claiming that fees, as a fixed percentage of NAV, cannot account for the fluctuations in fund 

prices over time (Lee, Shleifer and Thaler, 1991; Dimson and Minio-Kozerski, 1999). Yet, Berk and 

Stanton (2007: 530) argue that by including managerial ability in the mix, it is possible to explain why 

discounts (premiums) fluctuate over time, “as investors’ expectations of the manager’s ability change 

over time”. 

 

Lahr and Kaserer (2010) test the effect of managerial ability on discounts in LPEVs by considering two 

variables; (i) the age of the fund (since its IPO), and (ii) the fund’s investment grade (measured by the 

ratio of cash to total assets). They find a significant positive relationship between fund age and the 

discount, which is in line with Berk and Stanton’s theory that managerial ability is discovered over time. 

The fund’s investment degree, on the other hand, is found to have no effect. Lahr and Kaserer (2010: 3) 

therefore conclude that managerial ability has limited explanatory power. However, it can be argued that 

their measure for managerial ability is flawed. The investment grade is meant to proxy for managerial 

skill as good managers will secure continuous reinvestments to reduce the fund’s cash drag. Yet, an 

important part of a GP’s skill is to carefully select the right investment at the right time, and such 

investments may not come along that often.  

 

8.1.1.3. Managerial entrenchment and extraction of private benefits 

While the traditional agency problem deals with the conflict of interest between owners and managers, a 

second agency problem also exists between large and small shareholders. Small, individual shareholders 

risk expropriation by larger blockholders, who, due to their control rights can vote in a way that only 

maximises their own interest and not those of the firm as a whole (Holderness, 2003). 
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Managers that own a significant number of shares in their fund are also considered blockholders. Two 

competing hypotheses about the relationship between managerial stock ownership and the presence of 

agency costs have developed. On the one hand, the managerial entrenchment hypothesis predicts that a 

higher degree of managerial ownership will lead to more private benefits being extracted by managers, 

thus reducing the value of the fund and causing the a higher discount to NAV. On the other hand, the 

“convergence-of-interests” hypothesis states that as managers become owners of a fund, their interest 

will be more aligned with those of other shareholders, making managers more likely to act in a way that 

maximises shareholder value. This hypothesis implies that firms with a high degree of managerial stock 

ownership should exhibit less agency costs. Logically, therefore, the discount in such funds should be 

smaller or not present at all. 

 

Barclay, Holderness and Pontiff (1993) study managerial blockholdership in CEFs and document a 

relationship between managerial share ownership and discounts to NAV. They argue that the discount is 

due to managers receiving private benefits (that is, a multitude of pecuniary and non-pecuniary benefits) 

that do not accrue to other shareholders. They report average discounts of 14% for funds with 

blockholders, compared to a mere 4% for funds without blockholders (Barclay, Holderness and Pontiff, 

1993: 263). 

 

With regards to the effects of managerial stock ownership on the NAV discounts in LPEVs, Lahr and 

Kaserer (2010) hypothesise that it will only have limited effect as shareholders in LPEVs typically have 

very limited power. The logic is that even though GPs hold shares in the fund, this will not give them 

significant control powers, thus private benefits cannot be extracted easily. Lahr and Kaserer (2010: 49) 

test this through a variable that measure the concentration of ownership (of any investors), and find that 

there is no relation between ownership concentration and the NAV discount. It should be noted that Lahr 

and Kaserer do not explicitly test the degree of managerial ownership, and although their evidence point 

towards no relationship, the effect of managerial ownership remains inconclusive. Nonetheless, as PE in 

general is a highly complex business, often resulting in extremely complicated financial structures 

between the LPEVs themselves and the portfolio companies, there  “are many ways that management 

could divert distributable earnings if they wanted, special fees and subordinated notes inserted anywhere 

along the chain of their complex group structures, probably being the easiest” (Iveson, 2012). Thus in 
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line with Lahr (2009: 166) we ”suspect that the [structure of LPEVs] has an influence on private benefits 

extraction and may interact with the proportion of [inside] block ownership”.  

 

8.1.2. Explanations based on costs of ex-post hidden information  

The logic behind these theories is that the discount is in fact not a discount, but a mispricing of the 

underlying assets resulting in an overestimated NAV (Dimson and Minio-Kozerski, 1999: 6, 9). A few 

reasons for the mispricing of NAV have been studied in relation to the discount in CEFs32. One of these 

is truly relevant for LPE, namely the illiquidity of the underlying assets. The problem of mis-estimation 

arises from the lack of observable market prices of the underlying assets. This gives the GPs, who are 

directly involved in the running of the portfolio companies, an informational advantage over investors. 

As a result of this information asymmetry, investors have to rely on valuation estimates by GPs. This 

gives rise to three distinct problems: (i) estimations that are unintentionally incorrect (this problem is 

magnified by costly arbitrage), (ii) estimations that are not up to date, and therefore may be erroneous 

(stale pricing), and (iii) estimations that are deliberately incorrect (managed pricing).  

 

8.1.2.1. Unintentionally incorrect estimations 

If the underlying assets of an investment fund are highly illiquid, the unavailability of market prices 

makes the valuation process challenging both for the managers valuing the investment, but also for the 

investors trying to assess the accuracy and credibility of the numbers presented. 

 

In CEFs and LPEVs there can be different degrees of illiquidity in the underlying assets, ranging from 

fully liquid traded shares in public companies to majority ownership in private companies. 

 

  Figure 6. Degrees of liquidity in CEFs and LPEVs 

 

                         Source: Own creation 

                                                           
32

 The most notable is the theory concerning tax liabilities (arising from unrealised capital gains) that are not reflected in 

NAV (Malkiel, 1977). 
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Malkiel (1977) was the first to suggest that discounts in CEFs can partly be explained by the fact that 

many funds invest in restricted shares – shares on which they are able to negotiate a substantial discount, 

and for which there exists no true market price. These shares are gradually written up in the books until 

they are at full market price, but since the shares are restricted and highly illiquid the market price is “not 

a fair indication of their value” (Malkiel, 1977: 851). As a result of the overestimated NAV, funds with a 

large portion of their assets in restricted shares are expected to trade at a discount. This hypothesis is 

confirmed in several studies33 (Malkiel, 1977; Malkiel, 1995: 6; Malkiel and Xu, 2005: 12). 

 

Illiquidity is even more pronounced when a fund owns a controlling share in a private company. Malkiel 

(1995: 3) finds that CEFs holding private equities carry their shares at purchase price or even at an 

appraised value on their books, and that this value may be far from the “true” market value of the 

company. He argues that this causes investors to be unwilling to pay a price near NAV. On the other 

hand, the explanatory power of these liquidity-related theories are weakened by the fact that many CEFs 

(including some of the largest) only invest in liquid publicly-traded shares, and still trade at significant 

discounts (Lee, Shleifer and Thaler, 1991: 79). 

 

Although heterogeneous levels of liquidity exist for different CEFs, the almost complete illiquidity of the 

underlying assets is consistent for all vehicles within LPE. This represents the most profound difference 

between the two investment schemes. For this reason, illiquidity is expected to impact the NAV discount 

in LPE significantly more than for CEFs. In fact, average discounts in LPE are about 10% lower than 

those in CEFs (Lahr and Kaserer, 2010: 25; Cherkes, Sagi and Stanton, 2009). However, the degree of 

illiquidity in LPE is difficult to observe and nearly impossible to measure, as the assets are almost 

completely illiquid (Lahr and Kaserer, 2010; Chan, Hong and Subrahmanyam, 2006: 11). 

 

It should be noted that CEFs and LPEVs can be viewed from a different perspective. It has been argued 

that a high degree of illiquidity of the underlying assets should rather result in these funds trading at a 

premium to NAV. The argument is that such funds provide individual investors with the valuable benefit 

of being able to invest in otherwise inaccessible private companies (Cherkes, 2003; Malkiel and Xu, 

2005: 4). As is the case for LPE, Malkiel (1995: 7) points out that holding illiquid assets “provides an 

                                                           
33

 In his study from 1995, Malkiel finds an unusually large explanatory coefficient related to funds owning restricted 

stock. He speculates that this can attributed to investors undervaluing funds below the discount justified by illiquid 

investments (Malkiel, 1995: 7). 
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important raison d’être for the closed-end fund form of organisation”. Cherkes, Sagi and Stanton (2009) 

present a model in which the illiquidity of the underlying assets can actually be valuable for the investors. 

He bases this on the fact that the accessibility benefit provided for investors is not taken into account 

when valuing the assets. His results confirm the positive effect of illiquidity in CEFs. If this is the case, 

then LPEVs, being more illiquid than CEFs, should somehow be more valuable to investors. Yet, the 

empirical results, which show that LPEVs trade at a larger discount than CEFs, do not intuitively support 

this reasoning, and we argue that the almost complete degree of illiquidity of the underlying assets may 

be an important source of the NAV discount in LPE. 

 

A closely related explanation for the discount is the fact that illiquid securities make arbitrage costly. 

When arbitrage is costly (making it an unattractive investment strategy), asset prices can deviate from 

fundamentals in the long run, as price regulating market mechanisms are no longer at play (Malkiel and 

Xu, 2005: 11). In fact, in the case of LPEVs investors cannot invest independently in the underlying 

assets, making arbitrage impossible. Lahr and Kaserer (2010: 25-26) speculate that the large difference in 

discount levels between LPEVs and CEFs can be explained in part by this theory, stating that: “lower 

[discounts] in listed private equity funds possibly are a sign of  higher arbitrage costs. Most portfolios 

are not only held privately – which is the very nature of private equity – but are also majority-owned by 

the private equity fund, making arbitrage almost impossible. Rational investors facing these obstacles 

cannot easily buy the listed private equity vehicle at a discount and sell the portfolio”. 

 

8.1.2.2. Stale pricing  

One way in which GPs’ valuations can be less credible is if the information provided to investors is not 

up to date. This problem is referred to as stale pricing and naturally occurs in all listed corporations as 

financial reports are prepared some time before they are published. Lahr and Kaserer (2010: 15) claim 

that stale pricing is a special problem in the PE industry as many GPs are “reluctant to change their 

valuations [of the portfolio companies] in the absence of value-determining events such as a change of 

ownership”. This implies that the NAV does not necessarily reflect all available information, leading to a 

delay between NAV and observable market value. In LPEVs where stale pricing is a pronounced 

problem, for instance because of infrequent reporting, the lack of current information should be reflected 

in the share price, resulting in, ceteris paribus, a higher discount to NAV.   

  



Dillekås and Heien, 2013 

 

52 

 

Stale pricing may be a crucial issue for investors who need current information in order to optimise their 

portfolio strategies. In examining valuations in hedge funds, Stoner and Toth (2010: 3) conclude that 

“managers may be using stale prices to value positions, [which] leads to “smoother” returns, 

understating the market exposure and volatility of the portfolios”. As one of the most important value 

propositions of LPE (relative to TPE and other asset classes) is that it offers an excellent way for 

investors to diversify their portfolio, stale pricing could potentially be a serious problem. Lahr and 

Kaserer (2010) test for the presence and effects of stale pricing by including autoregressive terms in their 

regression. They find evidence of autocorrelation, and interpret this as a sign of stale pricing. 

  

8.1.2.3. Managed pricing 

A related issue is that of managed pricing. Anson (2002: 19) writes that due to the illiquidity of the 

portfolio companies in PE, the GP “has broad discretion […] to determine the fair value [of 

investments]”. The GP can exploit this when valuing investments, for instance by choosing depreciation 

schedules to boost performance-related compensation (Lahr and Kaserer, 2010: 15). Such managed 

pricing will decrease if LPEVs all commit to following the same valuation methods. There have been 

movements towards creating common valuation standards in both TPE and LPE, but the development of 

these are still in their early stages. This means that there is still significant room for adjustments and 

discretion. Lahr and Kaserer (2010: 16) argue that the incentives to manipulate NAV valuations will be 

lower for LPEVs than for TPEVs as it is possible to constrct share price-based incentive schemes in LPE. 

This should, to some extent,  mitigate the problem of managed pricing. 

 

 

8.2. Behavioural explanations 

Explanations relying on rational expectations explain a part of the NAV discount in CEFs and LPEVs. 

However, the price discrepancy, representing a major market anomaly, has also prompted several 

scholars (especially those studying the CEF puzzle) to call the rationality of the market into question, and 

to search for evidence of irrational investor behaviour (Barberis and Thaler, 2003: 1054). 

 

Already in his study of the CEF puzzle from 1977, Malkiel (857) points out that “rational explanations 

[…] studied explain only a small part of the discounts that exist” and that “the structural equations [from 

the study] vary over time”. This, he posits, suggests that market psychology affects both the level and 
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structure of discounts (Malkiel, 1977: 857). The rational explanations for the CEF puzzle have been 

severely criticised. Many scholars argue that, although mis-estimation of NAV and agency costs of 

management may partly explain the NAV discount, they cannot explain the logic behind why CEFs are 

ever established. Since rational investors know that CEFs start trading at a premium, but then decline to a 

discount, it is difficult to see why they would ever want to invest in such funds in the first place. Nor do 

these rational explanations provide sufficient support for why the share prices of CEFs rise to NAV when 

funds are opened.34 

 

Proponents of behavioural finance claim that investors are in fact not rational (at least not all investors). 

Rather than acting on all publicly available information, irrational investors are prone to trade on noise35, 

overconfidence or simply to follow the market (a phenomenon known in the behavioural finance 

literature as herd behaviour) (Berk and DeMarzo, 2011: 418-420; Dimson and Mino-Kozerski, 1999: 19). 

Such irrational behaviour can, if systematic or followed by a majority of investors, lead to systematic 

biases in prices, such as discounts to NAV (Berk and DeMarzo, 2011: 421). 

 

8.2.1. Noise trader risk and investor sentiment 

Zweig (1973) was the first to suggest that individual investors’ expectations can help to explain the 

discount in CEFs. This is further elaborated by Delong et al. (1990) who separate investors into two 

groups – rational and irrational – when studying CEFs. Their model builds on the concept of noise trader 

risk caused by irrational investors who trade on noise rather than rational, fundamental analysis. 

Furthermore, “noise traders’ expectations […] are subject to the influence of [investor] sentiment36”, 

which implies that they are prone to overestimate returns in some periods and underestimate them in 

others (Lee, Shleifer and Thaler, 1991: 80). This noise trader risk deters rational arbitrageurs from 

trading, resulting in prices deviating from fundamentals even in the long run (Delong et al., 1990: 705). 

Lee, Schelifer and Thaler (1991: 101) test the model proposed by Delong et al. (1990) empirically and 

find that the prices of small-cap stocks (whose ownership also consists largely of individual (irrational) 

investors move together with NAV discounts, thereby supporting a behavioural explanation for the 

discount. They add an important assumption to the model, namely that investors in CEFs must be 

dominated by individual investors who, at the same time, do not dominate in the trading of the underlying 

                                                           
34

 As shown by e.g. Brauer (1984). 
35

 Noise can for instance be rumours and news from newspapers, such as the Wall Street Journal (Delong et al., 1990). 
36

 Investor sentiment refers to investors’ attitude towards a particular share or the market in general. 
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securities37. They argue that there is sufficient empirical evidence to support this assumption (Lee, 

Shleifer and Thaler, 1991: 82).38  

 

Although the findings of Lee, Shleifer and Thaler are widely recognised amongst scholar of NAV 

discounts, it is important to point out that their findings are based on a sample of US CEFs. In an earlier 

study, Ammer (1990, referenced in Lahr and Kaserer, 2010) actually shows that CEFs in the UK are 

traded mostly by institutional (rational) investors.39 Institutional investors are assumed to make highly 

rational investments, and will not trade based on noise. In other words, the notion of investor sentiment 

and noise trading risk as a reason for the NAV discount does not hold for the UK market. Furthermore, 

Gemmill and Thomas (2011) argue that arbitrage becomes more costly in the case of funds with high 

idiosyncratic risk. A lack of arbitrage removes the effect of natural market mechanisms to adjust prices, 

thereby leading to a discount. The authors find that idiosyncratic risks are higher in the US, as there is a 

majority of individual investors who trade on noise and exaggerate movements in that market (Gemmill 

and Thomas, 2011: 6). In other words, behavioural factors explain the presence of a discount in the US. 

Conversely, they find that such factors cannot explain the presence of a discount in the UK, as the 

institutional investor majority reduces the level of idiosyncratic risk (Gemmill and Thomas, 2011: 7). 

 

Turning to LPEVs, Cumming, Fleming and Johan (2010) look at 100 institutional investors in Europe 

and study their investment in LPEVs. They find that LPE is a viable investment strategy for institutional 

investors, especially smaller ones, as it provides higher liquidity than TPE. They show that smaller 

institutional investors, private pension funds and UK-based institutional investors are more likely to 

allocate capital to LPE, and that 43% of the investors in their sample invested in LPE (Cumming, 

Fleming and Johan, 2010: 19). Despite the fact that the majority of LPEVs are located in the UK, Lahr 

and Kaserer (2010) argue that behavioural arguments are valid in the LPE sector. On the one hand, it is 

certainly fair to assume that investors in LPEVs do not own a substantial share of the underlying assets as 

the funds typically own a majority stake in the assets themselves. On the other hand, Lahr and Kaserer 

(2010: 9) also argue that “the proportion of small and […] irrational investors is presumably high in 

LPE”. This argument probably stems from the fact that LPEVs often is cited as finally giving individual 

                                                           
37

 Otherwise, one could not observe any other variation in the discounts, as they would be perfectly correlated to the 

prices of the underlying assets (collinearity). 
38

 E.g. Weiss (1989) 
39

 On average, institutional investors account for 70-75% of the total investors (Ammer, 1990, referenced in Lahr and 

Kaserer, 2010: 9). 
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investors access to PE investments (e.g. Cumming, Fleming and Johan, 2010:2; LPX, 2013c). Lahr and 

Kaserer (2010: 23-24) find evidence of behavioural factors affecting the price of LPE by looking at co-

movements of NAV discounts to other instruments, such as small-cap shares, that are known to be 

sensitive to irrational investors. 

 

*** 

 

From our discussion above and the findings of Lahr and Kaserer (2010) in particular, it is evident that the 

reasons behind the discount to NAV in LPEVs are manifold. Yet, what the majority of the explanations 

have in common is that they are caused by the presence of asymmetric information between GPs and 

investors. Lahr and Kaserer (2010) obtain an R2 of around 43% in most of their models. Although this is 

fairly high, it also means that there is still much left unexplained when it comes to NAV discounts in 

LPEVs. Based on our analysis of information asymmetry we note that only factors related to hidden 

actions and ex-post hidden information have been studied as determinants of the discount. In line with 

our discussion of the prevalence of ex-ante hidden information in PE and the relevance of signalling 

theory for LPE, we argue that it is highly likely that ex-ante hidden information also causes a part of the 

NAV discount. In our view, the many components of the discount can be presented as follows: 
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Figure 7. Components of the NAV discount* 
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8.3. The NAV discount: Is it good or bad? 

We have now established that there is a severe discount to NAV in LPE, and discussed the reasons 

behind its existence. The natural next step is to address whether this discount is considered an advantage 

or a disadvantage from the point of view of the different market participants. 

 

8.3.1. Investors’ point of view 

Viewed from the perspective of investors, there are two diverging overall perceptions of the NAV 

discount in LPE. One the one hand, the discount can be perceived as a way for investors to make money. 

As put forward by Investec Securities analyst Henry Freeman, LPEVs that have strong value-generating 

records as well as further wealth-creating potential create “a buying opportunity if you can take a 

potentially bumpy ride and hold it for the medium to long term” (Walters, 2012). A similar statement was 

made by analysts at Winterflood Securities, who stated that they believed “listed private equity funds 

offer value for investors who can take a long-term view” (Julius, 2011). Both of these statements are 

rooted in the presence of a severe discount in LPE, and the investment opportunities inherent in this 

discount. In this regard, the discount can be viewed as an advantage for investors. Still, this is a strategy 

potentially for the long term, where significant wealth generation requires large initial investments. Thus 

it is not suitable for the average individual LPE investor. 

 

On the other hand, it must be kept in mind that the fact that the NAV discount does exist is a result of 

many factors that have been thoroughly addressed above, and that an overriding cause is that of 

information asymmetry. In this sense, the discount can be viewed as a “credibility discount”, reflecting 

investors’ negative sentiment towards the industry. This sentiment is rooted in mistrust and scepticism 

from uninformed and risk-averse investors. The same logic was pointed out by Louisa Symington-Mills, 

a senior analyst at Royal Bank of Scotland: “We think the extra wide discount is largely a reflection of 

current weak investor sentiment towards listed private equity funds” (Porter, 2011). Based on this 

reasoning, it is clear that the discount is a result of negative aspects and that a complete alignment of 

NAV and share price would reflect credibility and trust from the part of investors. 

 

8.3.2. LPEVs’ point of view 

From the point of view of the LPEVs, it is quite clear what the general consensus is: As their share price 

does not reflect their achievements and the strength of their portfolio, the discount is viewed as a 
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disadvantage for GPs and LPEVs. This opinion was addressed by Adam Goldman, managing director at 

asset management firm Red Rocks Capital, who stated that many LPEVs have “good, solid portfolios yet 

the market [fellow investors] has been completely irrational in its valuations” (Porter, 2011). Such a 

misalignment between the valuation of investors and those of GPs can, in the long term, reduce LPEVs’ 

ability to deploy capital. At the same time, the discount can make LPEVs more vulnerable to a potential 

and profitable takeover attempt or liquidation, as investors seek to achieve a return on their investment. 

This was observed in the 2012 acquisition of Conversus Capital’s private equity portfolio by 

HarbourVest Partners. In this deal, the acquirer “took advantage of the yawning discounts that have 

opened up between many listed funds’ share price and their net asset value” (Bowman, 2012). What is 

meant by this is that investors wished to close the discount, but felt anxious to exit, leading to the fund 

putting itself up for sale. In effect, HarbourVest Partners got their hands on an investment with a large 

upside potential. Based on this line of arguments, it can be concluded that it is in the best interest of 

LPEVs that the discount is reduced or completely eliminated. 

 

*** 

 

From the above reasoning it is evident that both investors and LPEVs consider the NAV discount to be 

inconvenient. It therefore seems appropriate to conclude that efforts should be made to reduce (or 

completely remove) the NAV discount in LPE. In order to achieve this, information asymmetry must be 

alleviated. This can partly be done through the sale of a portfolio company. At an exit, all information 

about the investment is revealed, most importantly its true value. This removes the part of the 

information asymmetry pertaining to that specific portfolio company, thereby leading to an overall 

reduction in information asymmetry. We proceed by exploring this option further. 

 

 

9. Exits and reduced information asymmetry 

9.1. Reducing ex-post hidden information 

In their paper “Listed Private Equity and the Case of Exits” from 2012, Müller and Vasconcelos study the 

effect of portfolio company exit announcements on the pricing of LPEVs. They argue that as the 

transformation from TPE to LPE entails drastic governance changes, aggravating the information 

asymmetry, investors lack knowledge of the true value of a portfolio investment, leading LPEVs to trade 
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at a high discount to NAV (Müller and Vasconcelos, 2012: 613). Based on this reasoning, Müller and 

Vasconcelos (2012: 615) hypothesise that “exit announcements can be seen as partly resolving the 

information asymmetry existent in LPE, and should thus be associated with a positive stock market 

reaction” as a sale reveals the true value of the investment.40 The same logic is pointed out by Black and 

Gilson (1998: 256-257), who study the importance of exits in VC funds. They argue that exits allow 

investors “to evaluate […] the profitability of VC relative to other investments” as important information 

is revealed. 

 

Müller and Vasconcelos (2012) test their hypothesis by constructing a data set based on exit 

announcements made by S&P Listed Private Equity Index companies (127 events by 16 LPEVs41) from 

1998 to 2007 (Müller and Vasconcelos, 2012: 618, 621). They find a significantly positive market 

reaction (average abnormal return of 0.84%) at announcement of investment exits, and conclude that this 

confirms their hypothesis. 

 

*** 

 

In addition to reducing the ex-post hidden information, Müller and Vasconcelos (2012) suggest that exit 

announcements can be used as a signalling device by GPs, and that this signalling of skills should 

contribute to the abnormal returns. Müller and Vasconcelos (2012: 613) posit that “exit prices give 

capital providers a reliable measure of the [GP’s] skill”. There is no question that this is the case, but in 

order for an exit to lead to an increase in the share price, the return on the investment must always be 

positive. If the return is negative (or very low), then surely, even though information asymmetry is 

reduced, investors will not react by increasing the fund’s share price. How then, can Müller and 

Vasconcelos (2012) argue that an exit will (on average) always lead to a positive market reaction? This 

can be understood by considering the implications of signalling theory and the concept of divestment 

misbehaviour. 

 

                                                           
40

 They use the word partly to illustrate that a complete and immediate termination of an LPE is considered impossible 

due to the illiquidity of the underlying assets (Müller and Vasconcelos, 2012: 615). 
41

 They choose not to include data on 3i Group in their analyses, as these exits represent more than half of their initial 

sample. Including 3i Group, they have 279 exits and 17 LPEVs. 
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9.1.1. Signals and divestment misbehaviour 

The logic of signalling theory tells us about the importance of quality signalling for GPs, and how past 

performance is considered one of the strongest ways in which this can be done. The importance of past 

performance explains why GPs always wish to maximise the profitability of their investments in order to 

look good, leading to common divestment misbehaviour amongst GPs.  

 

During the investment process an informational advantage of GPs over investors arises when GPs 

privately observe the true value of the portfolio companies and their expected time to exit. Such an 

observation takes place at every single stage of the investment process, and a decision must be made at 

each stage as to whether the projects should continue (with additional capital investments required) or not 

(Admati and Pfleiderer, 1994: 371). When the informational advantage appears, GPs have an incentive to 

act opportunistically, tactically tailoring the divestment process for personal and professional advantage. 

Specifically, two decisional inefficiencies arise during the intermediate investment stages. Firstly, in a 

myopic manner, prospering investment projects are terminated at a premature stage. This is done to 

reduce the monitoring costs of having to hold on to and further develop the portfolio companies. 

Secondly, poor investment projects are inefficiently prolonged (Kandel, Leshchinskij and Ykleau, 2006). 

This is because exiting an unsuccessful investment reveals the GP’s lack of skills to the market, 

destroying his reputation. Hence, “the cost of exiting [such an investment] is regarded as too high” 

(Müller and Vasconcelos, 2012: 615), and the optimal behaviour is to delay divestment for as long as 

necessary to obtain a satisfactory investment return.  

 

The result of divestment misbehaviour is a situation in which only good investments are exited. This 

implies that an exit in itself generally can be perceived as a positive signal of a GP’s quality. Thus, we 

can fully understand the unsubstantiated argument made by Müller and Vasconcelos (2012); that exits 

(on average) will always lead to a positive market reaction. 

 

*** 

 

In sum, Müller and Vasconcelos (2012) attribute the NAV discount in LPEVs to information asymmetry 

and argue that, as the divestment of a portfolio company can remove a part of this asymmetry, it leads to 

a positive market reaction. We have differentiated amongst the types of information asymmetry causing 
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the discount, thereby also explaining which part of the asymmetry can be expected to disappear at the 

time of an exit announcement: The ex-post hidden information on investment valuations. This is no 

longer hidden when an LPE announces the exit of a portfolio company, which should lead to abnormal 

returns. Moreover, Müller and Vasconcelos (2012) also attribute a part of the abnormal returns to a 

separate signalling device by GPs. Through the logic of signalling theory we have thoroughly explained 

why an exit announcement always (at least theoretically) signals a profitable investment, leading it to 

cause positive abnormal returns. 

 

 

9.2. Initial hypothesis  

As is evident, Müller and Vasconcelos (2012: 613) treat the signalling component as a separate source of 

the abnormal returns: “We hypothesise that one of the ways to overcome the information asymmetry 

between LPE managers and investors is through the sale of a portfolio company. […] In addition, the 

exit can be a signal of the quality of the GP”. In stating this, they explicitly reject the notion that 

signalling is, in fact, directly related to the mitigation of information asymmetry, and they divide the 

reasons for the abnormal returns into two distinct categories: “pure resolution of information asymmetry” 

and a “signalling component” (Müller and Vasconcelos, 2012: 631). This view is shown below:  

 

                            Figure 8. The logic of Müller and Vasconcelos (2012) 

 

           Source: Own creation 
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The separation of the two components (A and B) is misleading as it appears that the one can exist without 

the other. Firstly, although A can cause share-price movement at an exit announcement, it cannot alone 

predict that this reaction wills always be positive. Although ex-post information asymmetry is always 

reduced at the time of announcement, the information disclosed may also reveal negative investment 

returns, leading to a negative stock-market reaction. However, as previously discussed, signalling theory 

can explain why jumps in the share-price at announcement (on average) are positive. Therefore, A can 

only consistently lead to a positive investor reaction if it is accompanied by the logic of B. Secondly, B 

cannot exist in isolation, as signalling happens through the revealing of information, represented by A.  

 

B does not exist without A, and A cannot unequivocally be said to lead to a positive stock market 

reaction without the signalling aspect of B. Consequently, we argue that the two components have to be 

viewed as being completely overlapping in order to lead to the prediction of positive abnormal returns. 

This interpretation is presented in Figure 9: 

 

                                       Figure 9. The logic of this study 

 

             Source: Own creation 

 

The figure shows that the revealing of information at an exit announcement is, in fact, the quality signal 

sent by the GP. This is shown through the complete overlapping of A and B. In this sense, if we treat the 

numbers presented in an exit announcement as being the signal, quality signalling transfers information 
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and resolves information asymmetry. This is in line with what Spence (1973) originally proposed in his 

model. 

 

Based on the above reasoning and the uniting of A and B it is clear that an exit announcement should 

cause positive share-price movements. Establishing that this is, in fact, the case is a crucial condition for 

the regression analysis performed later in this study. This leads us to our initial hypothesis: 

 

H1: The announcement of a portfolio company exit will generate abnormal returns at the time of 

announcement. 

 

This hypothesis is essentially the same as the one presented by Müller and Vasconcelos (2012). Yet, it 

was crucial to address that the basis for and reasoning behind the hypotheses are quite different. Although 

Müller and Vasconcelos wrongly present two distinct components causing the abnormal returns, they do 

rightfully acknowledge, in the Discussion section of their paper, that “signalling represents one of the 

dominant devices to overcome information asymmetry”. They also mention that these are “two distinct, 

but not mutually exclusive, channels”. Surprisingly, Müller and Vasconcelos (2012) make no attempt to 

explain any further what the direct and evident link between the two is. They also refrain from explaining 

the theory behind their reasoning, especially that supporting their signalling component. This is a vital 

prerequisite in order for the reader to follow the logic throughout the paper, and should have been done in 

a detailed manner. We have attempted to address this weakness by fully explaining the causal links and 

interrelationship between the two components presented by the authors.  

 

*** 

 

With a complete understanding of the study’s initial hypothesis in place, we proceed by investigating one 

of this study’s main areas of interest, namely whether factors alleviating information asymmetry can 

explain the variation in price movements at exit announcements.  
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10. Shaping the abnormal returns 

Multiple factors related to asymmetric information affect the level of abnormal returns at an exit 

announcement. These factors affect the returns through shaping the extent of the NAV discount prior to 

the announcement. The logic is that if the level of information asymmetry between GPs and investors is 

low prior to an exit announcement, the abnormal returns generated at the announcement will be smaller 

than what would be the case had information asymmetry been more severe. The reason for this can be 

illustrated through an example: If a GP has been signalling quality and responsible behaviour to investors 

over time, investors are likely to have greater trust in him. As this reduces the level of uncertainty felt by 

investors, they are willing to pay more for a share in the LPEV. This leads to a lower NAV discount. As 

the relationship is characterised by low information asymmetry and trust, investors are more convinced 

about the potential success of the GP’s investments or, at the very least, that the GP will act in their best 

interests and engage in information sharing. This leads to higher return expectations at an exit 

announcement, and investors are therefore not that surprised when the investment turns out to be a 

success. Thus abnormal returns are smaller. In this sense, the abnormal returns are modelled by prior 

expectations. 

 

Based on this line of reasoning we consider several factors that can be expected to shape the extent of the 

NAV discount due to their effect on the level of ex-ante and ex-post hidden information. By measuring 

the effect of these factors on abnormal returns we can also indirectly say something about their effect on 

the NAV discount. 

 

As touched upon in section 7.2., the expectations investors have about the success of an investment are 

partly rooted in their perception of the quality of the GP or the LPEV itself. This leads us to look closer at 

the reputation of LPEVs. 

 

 

10.1. Reputation 

The highly competitive nature of PE implies that unsuccessful and unreliable LPEVs will not remain in 

the industry for long. Thus it is crucial for LPEVs to obtain a high-quality reputation in order to attract 

and retain investors. If a vehicle has a high-quality reputation this will cause positive return expectations, 

making investors willing to pay more for the shares, thus reducing the NAV discount. This logic is in line 
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with Spence (1973), who shows that employers are willing to pay higher wages to employ better workers. 

At a general level, therefore, and in line with the logic provided by signalling theory, we hypothesise that 

a better reputation will result in lower abnormal returns at the time an exit is announced. 

 

In response to this hypothesis, a question arises: How does reputation manifest itself? After all, reputation 

is an abstract term that cannot easily be observed or quantified. Based on the distinction between signals 

based on past performance on the one hand, and responsible behaviour on the other, we assess measures 

of reputation using the same categories. 

 

Figure 10. The logic behind the hypotheses 

 

 

 Source: Own creation 

 

10.1.1. Past performance 

Signals based on past performance can generally be based on either (i) experience, or (ii) the size of the 

LPEV. 

 

10.1.1.1. Experience 

As experience is a manifestation of past performance, a more experienced manager is likely to have been 

highly successful several times in the past. Otherwise, he would not have been able to continue in the 

tough PE industry for such a long time. In fact, Phalippou (2007: 6) argues that learning and experience 

are important determinants of success in PE, and are therefore important factors in assessing the quality 

of a vehicle. Moreover, Loos (2005: 276) finds that “funds that have been in the business for longer are 

also the most successful ones”.  A multitude of later studies confirm the finding that older and more 
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experienced TPEVs outperform less experienced ones (e.g. Phalippou and Gottschalg, 2009; Kaplan and 

Schoar, 2005). 

 

In this sense, experience can be considered an important signal of high quality and thereby a source of a 

high-quality reputation. Based on this we expect the degree of ex-ante hidden information to be low for 

funds with more experience. When investors trust that the fund is doing a good job in managing the 

portfolio companies, they are less likely to be surprised by the positive news of an exit announcement as 

the good returns were expected. We therefore hypothesise that: 

 

H2: The more experienced the LPEV, the lower the abnormal returns at the time of exit 

announcement. 

 

10.1.1.2. Size 

Although experience and a sound reputation are closely related, this does not imply that inexperienced 

LPEVs cannot have a good reputation. In the case of organisations, several scholars argue that size 

represents a suitable proxy for their overall reputation (e.g. Gompers and Lerner, 1999: 8; Ramón and 

Pellón, 2007: 13). The logic is that size depends on skills and success, and that this is not necessarily 

linked to age and past experience. After all, great success can be achieved by young, smart and 

promising, yet inexperienced, people. Thus when a company is large it is expected that the ex-ante 

hidden information is lower. This leads us to our third hypothesis:    

 

H3: The larger the LPEV, the lower the abnormal returns at the time of exit announcement. 

 

10.1.3. Responsible behaviour 

Signals that convey responsible behaviour can be mainly sent in four ways, through (i) a high level of 

inside ownership, (ii) dividend payments, (iii) membership in industry associations, and (iv) adhering to 

additional voluntary disclosure.  

 

10.1.3.1. Inside ownership 

We first look to the ownership structure of the LPEV as a signal of responsible behaviour. In an early 

study of signalling in financial markets Leland and Pyle (1977: 371) point to “the willingness of the 
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person(s) with inside information to invest in the project or the firm” as a potentially strong signal of the 

project’s true quality. In other words, by showing true (i.e. monetary) commitment to the portfolio 

companies, GPs can signal to investors that they themselves believe in the potential for success of the 

investments. This argument is also used when drawing up contracts in TPE, where LPs typically require 

GPs to commit 1% of the fund’s value in order to secure the right level of interest alignment. In the case 

of LPE, the logic can be extended to a general convergence-of-interest argument, as holding common 

shares in the company means that the GP is exposed to the same price risks as outside shareholders. 

Hence, inside ownership should help align the interests of insiders with those of outside investors.42 

 

There is a substantial body of literature on the effects of inside ownership on firm value, and it has been 

documented that there exists two opposing effects: On the one hand, as explained, it can lead to a higher 

firm value by securing alignment of interest between insiders and outside investors. On the other hand, a 

high degree of inside ownership makes takeovers and proxy fights less likely, increasing the possibility 

of managerial entrenchment. Further, managerial discretion increases. This lowers firm value. Numerous 

studies have found that these two relationships co-exist, and that the effect of inside ownership on firm 

value varies with different levels of ownership. Morck, Shleifer and Vishny (1988), Cho (1998)43 and 

Short and Keasey (1999) find that firm value is positively affected by low levels of inside ownership, but 

falls as ownership reaches a certain level, and then increases again with very high levels of inside 

ownership. McDonnell and Servaes (1990) and Thomsen and Pedersen (2000), on the other hand, only 

find evidence of an inverted U-shaped relationship between insider ownership and firm value. The 

conflicting theories of convergence-of-interests and managerial entrenchment were discussed in the 

context of CEFs and LPEVs in section 8.1.1.3. We note that although Barclay, Holderness and Pontiff 

(1993) find evidence of the entrenchment effect in the case of CEFs, Lahr and Kaserer (2010: 25) find no 

effect of ownership concentration on the NAV discount in LPEVs. They attribute this to the limited 

shareholder rights of investors of common stock in LPE. Following Lahr and Kaserer (2010), we posit 

that the potential for increased power that normally accompanies increased insider share holdings is not 

prevalent in LPE. Still, this does not imply that there cannot be a positive effect of insider ownership. In 

                                                           
42

 Many LPEVs already use this line of reasoning in their investor  relations. For instance, Blackstone Group explicitly 

states that a high degree of managerial ownership is a means of achieving improved “alignment of interests with [their] 

unitholders” (Blackstone Group, 2008: 28; 33). We note that the shares they refer to are not publicly traded shares. This 

means they are not subject to the same risks as common shares. In the following therefore, whenever we refer to inside 

ownership or managerial ownership, we always consider the ownership of common shares. 
43

 Cho (1998) actually measures the effect of insider ownership on a firm’s investments, which again affects firm value. 
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this regard, it must be noted that Lahr and Kaserer (2010) consider ownership concentration by all 

investors and not inside ownership per se. We believe that there can still be a positive effect arising from 

concentrated ownership in the hands of insiders, as owning common shares will give GPs a wealth 

incentive to maximise the share price. This should lead to a higher degree of alignment of interests with 

outside investors. We therefore state the following hypothesis:  

 

H4: The higher the degree of inside ownership of common outstanding shares, the lower the 

abnormal returns at the time of exit announcement. 

 

10.1.3.2. Dividend payout 

It is widely recognised in the corporate finance literature that dividends is a way for managers to bond 

their behaviour (Berk and DeMarzo, 2011; Jensen, 1989a: 23). Committing to a high dividend payout 

reduces the FCF available to managers and the potential for related agency problems. Paying dividends 

also sends a signal to investors that the firm is currently performing well (Brealey, Myers and Allen, 

2011: 424; Miller and Rock, 1985: 1036). Together, these factors can explain why paying dividends is a 

positive signal which improves investors’ perception of a firm. In their analysis of abnormal returns at 

exit announcements, Müller and Vasconcelos (2012: 621) include a variable called “Reputation 

Dividend” in order to control for this. They find that a high dividend yield reduces the stock market 

reaction of an exit announcement, leading to lower abnormal returns. This is in line with the notion that 

“dividend-paying firms enjoy better reputations” (Müller and Vasconcelos, 2012: 627). Following this, 

we also wish to test the effect of dividend payments, and hypothesise that: 

 

H5: If the LPEV pays dividends, the abnormal returns at the time of exit announcement will be 

lower. 

 

10.1.3.3. Association membership 

A third way of showing responsible behaviour is through membership in industry associations. Ramón 

and Pellón (2007: 13, 18) find that membership in the Spanish National PE Association (ASCRI) 

constitutes a prestigious reference, as it “entails the [LPEV] accepting a series of rules regarding the 

carrying out of his activity”. Such industry associations typically facilitate close and favourable 

relationships between GPs and investors through high-standard networking events, forums etc. Moreover, 
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members are commonly provided with comprehensive data material, leading to a sounder understanding 

of the PE industry. In addition, associations set high ethical and professional industry standards and 

provide members with detailed valuation and disclosure guidelines. Based on these characteristics, 

association memberships can be viewed as a way of signalling responsibility and commitment to 

recognised business practices. This leads us to expect a lower NAV discount for member LPEVs, 

reducing investors’ reaction at exit announcements. We hypothesise that: 

 

H6: If the LPEV is a member of an industry association, the abnormal returns at the time of exit 

announcement will be lower. 

 

10.1.3.4. Voluntary NAV disclosure 

LPEVs generally have a relatively high degree of flexibility with regards to disclosure of accounting 

information as local accounting standards, such local GAAP and IFRS, only set the lowest legal standard 

for fineness of disclosure (Morris, 1987: 54). Morris (1987: 52) argues that “rational investors and 

creditors will expect management to use their reporting flexibility in reporting the firm’s performance in 

the most favourable way”, giving way to adverse selection problems. As a result, LPEVs of high-quality 

will have an incentive to “reveal” themselves to the market by showing more information about 

themselves and the portfolio companies than the required minimum. In this sense, the LPEV can signal 

that it is a high-quality and trustworthy organisation (Osnabrugge, 2000: 100). 

 

Not only does additional disclosure send a quality signal; it also resolves what Müller and Vasconcelos 

(2012: 631) refer to as the “pure” resolution of information asymmetry. Hence, In addition to working as 

an intentional signalling device aimed at improving reputation, increased voluntary disclosure of 

portfolio company information simultaneously serves to remove the effects of ex-post hidden information 

(e.g. stale and managed pricing). Much like a quality signal this will have an effect on the share price at 

the time of an exit announcement, as it works through changing investors’ expectations about the 

outcome of the LPEVs investments.  
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Figure 11. The logic behind the effect of voluntary disclosure 

 

 

Source: Own creation 

 

The important thing to notice here is that it is impossible to distinguish between these two; we can never 

observe whether the investors’ expectations about the profitability of investments are due to trust in the 

GPs or because the investors themselves have more information about the investments before the sale is 

announced. The expected reduction in the NAV discount can be due to either reduced ex-ante hidden 

information (signalling) or ex-post hidden information (information sharing about the state of the LPEVs 

underlying investments). However, the final result is the same; the NAV discount is lowered. With less 

information asymmetry in play prior to the exit announcement we expect investors to have a smaller 

reaction to the exit announcement. Thus we hypothesise that:  

 

H7: The higher the degree of voluntary disclosure by the LPEV, the lower the abnormal returns 

at the time of exit announcement. 

 

*** 

 

Our hypotheses focus on signalling from the LPEV level. Still, reputation in the form of experience may 

also be viewed and measured for the individual GP. Intuitively, much of the same logic should apply at 

this level as for the vehicle level. However, several findings by different authors have been presented, 

supporting the notion that the hypotheses should be tested at the level of the vehicle. Loos (2005: 266) 

actually finds that the experience of the individual manager (measured by age, tenure and PE experience) 

adversely affects fund performance, and that after a certain age of GPs, performance actually declines. 
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Moreover, considering the number of years of experience for each member of the management team, 

Ramón and Pellón (2007: 18) find that there is no effect of individual-level experience on the ability to 

raise additional funds in the future. Such findings lead us to expect that the degree of experience of the 

individual GP will not have a noticeable effect on the returns at the time of an exit announcement. 

 

If we look at reputation overall, studies of TPE have explained how a GP can signal his individual skills 

by revealing information about his education (Osnabrugge and Robinson, 2001: 29). Moreover, some 

studies show how reputation is a significant factor in the ability of individual GPs or teams of GPs to 

raise new capital for new funds (e.g. Ramón and Pellón, 2007). However, as the evergreen nature of 

LPEVs is very different from TPEVs, the aspect of raising new capital is not so central in LPE, and GPs 

work for LPEVs on a much more permanent basis. This explains why their personal reputation does not 

have an immediate effect on investors’ choice to invest in a specific fund. Indeed, differences in the types 

of investors that invest in TPE and LPE also, logically, supports this: In LPE there are many small, 

unsophisticated investors that are assumed to lack knowledge of the PE industry. They also do not have 

the professional networks that LPs in TPE are expected to have. Further, they are generally not expected 

to have either knowledge of different GPs or easy access to information about them. Based on this we 

argue that the reputation of the LPEV itself is much more important for investors in deciding which 

vehicle to invest in. It has, in fact, been argued that even in TPE the reputation of the vehicle itself is a 

dominating factor of success (Osnabrugge, 2000: 100), and for the reasons just mentioned, we expect this 

to be just as true, if not even more so, in LPE. 

 

Our hypotheses all pertain to factors which are in some way expected to reduce the level of ex-ante 

and/or ex-post hidden information. The hypotheses and the source of their expected effect on the NAV 

discount and, through this on the abnormal returns at an exit announcements can be summarised as 

follows: 
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                                       Table 1. Summary of hypotheses 

 

                             Source: Own creation 

 

 

III – DATA AND ANALYSES 

 

 

The next step is to test our hypotheses empirically. In order to do so, we first construct a sample of 

LPEVs and exit announcements that are representative for the LPE universe. We then conduct two 

separate analyses. First, we conduct an event study of the behaviour of the LPEVs’ share prices around 

the time of an exit announcement, with the purpose of testing H1. This is followed by a cross-sectional 

multiple regression analysis to test whether reputation and information sharing, as epitomised by past 

performance and responsible behaviour, can help explain the level of abnormal returns (H2-H7). The 

dependent variable for the multiple regression is determined in the event study, whereas the explanatory 

variables are chosen on the basis of theory, findings from previous studies as well as data availability. 

Throughout the regression analysis we test for any econometric complications that may be present in our 

dataset. 

 

Ex-ante 

hidden 

information

Ex-post 

hidden 

information

H2 Experience x

H3 Size x

H4 Inside ownership x

H5 Dividends x

H6 Ass. member x (x)

H7 Voluntary disclosure x x

Hypothesis

Reduction in:
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11. Sample 

11.1 Sample selection 

In line with the majority of LPE studies (e.g. Bilo, Bauer and Zimmermann, 2001; Bergmann et al., 2009; 

Brown and Kraeussl, 2012), our sample list of LPEVs is based on LPX’s list of active vehicles (LPX, 

2013d). There are however some very prominent LPEVs that are not currently on this list. We therefore 

supplement our sample with vehicles from the S&P LPE index. For the purpose of our study, we only 

include LPEVs whose primary investment segment is the buyout segment. We manually check this by 

looking up all the vehicles, and delete from our list those that have changed their business focus during 

the recent years. This leads to the exclusion of three LPEVs. Lastly, only LPEVs that are listed in Europe 

or North America (the US and Canada) are included as the availability of comparable data (from 

databases) is much higher for vehicles from these countries.  

 

We obtain data on exits from Bureau van Dijk’s M&A database Zephyr. Although this database contains 

information on deals as far back as 1997 for some companies, we only consider the time period from 

January 1, 2000 to May 23, 2013 as the information on deals prior to 2000 is deemed incomplete. Not all 

LPEVs in our sample have any exits registered in Zephyr, and they are therefore excluded. Furthermore, 

we only consider exits that have been either announced or completed, and where a significant portion of 

the portfolio company is divested (50% or more). Finally, we exclude deals that are not truly divestments 

of portfolio companies, but rather instances where the LPEV sells off a part of its own business (e.g. its 

VC division). We recognise that the use of Zephyr may bias our sample more towards European exits as 

Bureau van Dijk is based in Europe and naturally has more data on European companies. Other 

databases, such as Mergermarket and Thomson ONE banker, exist, but as these contain fewer deals 

overall, using them would leave us with a smaller sample. Furthermore, Zephyr is widely used in other 

studies on LPE (e.g. Müller and Vasoncelos, 2012). We therefore conclude that using Zephyr is the best 

choice for this study. 

  

Share prices are obtained through Datastream. For the purpose of an event study, it is important that 

shares are traded frequently. Thinly traded shares lead to a number of issues in event studies, such as 

problems in the estimation of expected returns and the reliability of traditional parametric statistical tests 

(e.g. t-tests) (Bartholdy, Olson and Paere, 2006: 1). While Bauer, Bilo and Zimmermann (2001: 9) 

require a minimum of one transaction every other week, we impose a much stricter liquidity requirement 
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for our sample to get more reliable results. We base our requirements on Bartholdy, Olson and Paere 

(2006) who categorise companies that trade on less than 40% of the total number of trading days as being 

thinly traded. This excludes one LPEV from our sample; namely Aurora Russia, whose shares are only 

traded on 29% of all trading days since the day of its listing. This requirement also leads us to delete two 

exits by Candover Investments. Although Candover Investment’s shares trade on 76% of days over the 

entire period, two deals are located in times with very little trading, rendering any statistical results on 

returns unreliable. Finally, three events are excluded due to lack of data on one or more of the 

explanatory variables and a further four events are excluded for statistical reasons.44 Thus our final 

sample comprises 24 LPEVs and 188 exit announcements. 45 

 

 

11.2. Descriptive statistics  

Our final sample contains LPEVs from 10 different countries, with an average 7.8 number of exit 

announcements over the entire period. The vast majority of the LPEVs are organised as direct PE funds 

(18 vehicles, constituting 75%), whereas six vehicles are listed PE firms (21%), and only one vehicle, 

SVG Capital is a FoF (4%). 37.5% of the LPEVs are based in North America and 62.5% in Europe (40% 

of which in the UK). Our sample is therefore quite different from that of Müller and Vasconcelos (2012), 

as theirs is predominantly North American in origin and also includes vehicles from Asia (Tables B1, B2 

and B3 in Appendix B). 

 

 

 

 

 

 

 

 

                                                           
44

 These observations constitute outliers and their removal is discussed in section 13.2. 
45

 In earlier studies of LPE, the size of LPEVs was also a serious concern in order to “get a sample which can be 

effectively compared to ‘standard’ stock market investment” (Bauer, Bilo and Zimmermann, 2006: 22). This is not a 

concern in our study as the average and median market capitalisation is much higher than in Bauer, Bilo, and 

Zimmermann’s study (average USD 1688m vs. USD 518m, and median USD 840m vs. USD 51.7m). 
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Figure 12. Number of exits per year 

 

                                 Source: Own calculations 

 

As can be observed in Figure 12 the number of exit announcements in the sample varies significantly 

from year to year. Two “waves” of exit announcements are clearly visible in the data; one from 2004 to 

2006, and another from 2011 onwards.46 This is in line with both the general economic climate at those 

times and the aforementioned GP signalling; PE vehicles hold on to their investments in bad times to 

avoid selling at a loss. 

 

Finally, in our dataset TS is the most common exit route (representing 60% of the sample events), 

followed by SBOs (31%) and IPOs (9%). This is in line with the findings of Müller and Vasconcelos 

(2012: 623), who report 61% TSs, 25% SBOs and 13% IPOs. 

 

 

12. Detecting abnormal returns 

12.1. The event study methodology
47

 

To determine the effect of exit announcements on an LPEV’s share price a classical event study is an 

appropriate tool. An event study is a way of measuring “the impact of a specific event on the value of a 

                                                           
46

 Since the data only goes to May 2013 we cannot be sure whether the wave will continue or not.  
47

 The formulas in this section and the logic behind them are based on MacKinlay (1997), Kothari and Warner (2006) and 

Ahern (2009). 
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firm”, and these events can be both firm-specific and market-wide (MacKinlay, 1997: 13). The logic is 

that when an event occurs investors “revise their beliefs [based on the new information] causing a shift 

in the firm’s return generating process” (Serra, 2004: 2). The effectiveness of an event study therefore 

rests on an assumption of at least semi-strong efficient markets. If security prices do not reflect all 

publicly available information, then one cannot expect systematic results from events that involve a firm 

revealing information to the market participants. As discussed in section 8.1. the efficiency of financial 

markets has been confirmed by several scholars, leading us to argue that the event study methodology is 

a robust tool for measuring the effect of an event on share prices. In fact, in his survey of this 

methodology since 1969, Binder (1998: 111) concludes that “the event study methodology has […] 

become the standard method of measuring security price reaction to some announcement or event”.  

 

An event study essentially consists of four steps: (i) defining the event and the event window, (ii) 

estimating the expected returns in the absence of an event, (iii) aggregating the abnormal returns and (iv) 

testing whether the aggregated abnormal returns are statistically significant. 

  

12.1.1. Defining the event and the event window 

The event of which we wish to measure an effect on the share price is the day an LPEV announces that it 

is divesting a portfolio company. The announcement date is the first day the public receives detailed 

information about an investment. Most importantly, the selling price is revealed, thereby also the LPEV’s 

realised rate of return.  

 

A common practice in event studies is to extend the period of interest to a few days leading up to the 

event and the days immediately following it, called the event window. This way, information is still 

captured if there is slight uncertainty as to when the information reaches the market, if the announcement 

takes place after trading closes or during the weekend, or if there is any leakage of information (rumours) 

prior to the event (Peterson, 1989; Brown and Warner, 1985; Müller and Vasconcelos, 2012; Campbell, 

Cowan and Salotti, 2009). While there is a need for widening the period of interest slightly, the event 

window should be as narrow as possible, so that only information pertaining to the event itself is 

captured. If the event is defined as being on date t = 0, the first day of the event window is t = T2 and the 
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last day of the event window is t = T3. In other words, the length of the window is LEW = T3 – T2 + 1 

(MacKinlay, 1997: 20).48  

 

In this study we test several event windows, adjusting T2 and T3 to see which window truly captures the 

effect of the exit announcement. One the one hand, because markets are believed to be efficient, the price 

reaction should come quickly. On the other hand, Müller and Vasoncelos (2012: 14-15) identify 

substantial leakage of news for LPEV exit announcements, and some of the events take place during the 

weekend. We therefore test the effect on share price on the event day itself (t = 0), and using the 

following event windows: [0, +1], [-1, +1], [0, +3], [-3, +3], [0, +5] and [-5, +5]. 

  

12.1.2. Estimating expected returns 

The effect of an event on share prices is measured through abnormal returns (AR), which are defined as 

the returns in excess of the expected returns in the absence of an event: 

 

          (      )       (12.1) 

 

Consequently, in order to measure abnormal returns it is necessary to estimate the expected returns. This 

can be done using one of four different models; (i) the constant-mean return model, (ii) the market model, 

(iii) factor models, or (iv) the market-adjusted return model.  

 

In the constant-mean return model the expected returns are defined as the time-series mean (µ) of the 

security’s return (MacKinlay, 1997: 17): 

                   (12.2) 

 

In the market model, on the other hand, the returns of any security are assumed to be related to the return 

of the market portfolio, such that expected returns are defined as: 

 

                      (12.3) 

 

                                                           
48

 Note that when we talk about days in relation to event studies, we always refer to trading days. 
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By regressing the security’s daily returns on the market daily returns using OLS regression analysis, the 

estimated α and β parameters are used to calculate expected returns during the event window. Because 

the portion of returns related to variation in the market return is removed in the market model, the 

variance of the returns is reduced compared to the constant-mean return model. This increases the 

chances of detecting significant events (MacKinlay, 1997: 18). 

 

The market model can be expanded to take account of additional factors (besides the market returns) that 

shape the return of a security. A prominent example is the Fama-French three-factor model, in which the 

book-to-market ratio and firm size are assumed to explain variation in a security’s return (Ahern, 2009: 

468):   

 

                                       (12.4.) 

 

The final way in which expected return can be estimated is a restricted version of the market model, 

called the market-adjusted return model, where expected returns are only explained by the market returns 

(i.e. the α is restricted to 0 and β to 1): 

 

                   (12.5) 

 

Campbell, Lo and MacKinlay (1997) argue that this model should only be used as a last resort, for 

instance when there is no estimation period.  

 

The market model is statistically more robust than both the constant-mean return period and the market-

adjusted return model. Moreover, as the gains from using factor models are considered limited, as the 

marginal explanatory power of the addition factors are small (MacKinlay, 1997: 18) the market model is 

a more parsimonious model. It is also the one most commonly used for estimating expected returns in 

event studies (Ahern, 2009: 486). Following the general literature, we use the market model to estimate 

the expected returns in the absence of an event. 

 

In order to estimate the expected returns at each announcement date we need to define an estimation 

period, which begins at t = T0 and ends at t = T1. The length of this period is defined as LEP = T1 – T0. 
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  Figure 13. Timeline for event study 

 

                          Source: Adapted from MacKinlay (1997) 

 

In choosing these days several considerations must be made. Firstly, it is important that the estimators for 

the parameters are not influenced by the returns surrounding the event (MacKinlay, 1997: 20). As 

rumours surrounding the sale may affect the share price in the days leading up to the actual 

announcement, T1 should not be set too close to the event date itself. Following Müller and Vasconcelos 

(2012) we set the last day of the estimation period to 11 days prior to the event. Secondly, choosing when 

to set T0 presents some dilemmas: On the one hand, a longer estimation period produces more reliable 

estimation results (Peterson, 1989: 38). Further, a period corresponding to one trading year (252 trading 

days) is often recommended to avoid seasonality (Campbell, Cowan and Salotti, 2009). On the other 

hand, long estimation periods may bring higher instability in the parameters (e.g. as a result of changes in 

an LPEVs’ underlying risk characteristics) (Peterson, 1989: 38). There is also an increased risk of another 

event occurring during a longer estimation period. This will contaminate the expected returns, as the 

additional announcement is likely to increase the return of that security around the time of 

announcement. This will bias the expected returns upwards, which, in turn, will bias the abnormal returns 

downwards (Aktas, de Bodt and Cousin, 2006: 1). When this is the case, one can either (i) keep the 

length of the estimation period and risk contaminated returns, (ii) use an estimation method that does not 

depend on the security’s returns in the estimation period (such as the market-adjusted return model), or 

(iii) shorten the estimation period on a case-by-case basis. Although Aktas, de Bodt and Cousin (2006: 1) 

point out that the last option quickly becomes intractable and time-consuming for large samples, we 

nevertheless choose to proceed by shortening the estimation period, but only where necessary. That 

means that the length of the estimation periods differs across events. This is done to simultaneously avoid 

contamination and get the most robust estimated expected returns possible. In this respect, we find it 

necessary to set a lower bound on the estimation period. Carrado and Zivney (1992: 471, 478) compare 
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long (244 days), medium (89 days) and short (39 days) estimation periods and find that test specification 

is “virtually unaffected” with a period of more than 89 days, and that using 39 days only deteriorated the 

test specification slightly. Based on these findings, we set the lower bound of the estimation periods to 30 

trading days (T0 = -40) enabling us to include as many events as possible in our sample. We also impose 

a final constraint in the form of a minimum amount of days between one event and the estimation period 

of the next event, by not allowing the first day of the estimation period to start until 11 days after the 

preceding event. In other words, each event has a window corresponding to [-10, +10] surrounding it, to 

avoid its effect to spill over into either its own estimation period or the estimation period of the following 

event. Thus we delete from our sample all events that are less than 50 days apart (10+30+10). For most of 

the LPEVs in our sample, this does not impact the number of exits left in the sample. However, for larger 

LPEVs with more activity, such as 3i Group, Capman and GIMV, this action severely affects the number 

of exits that can be included in our final sample. Still, we argue that it is the most correct thing to do, as 

the contamination that would otherwise have been present in our results could potentially severely bias 

our results. 

 

When using the market model to estimate the expected returns, a measure of the market returns is needed. 

These can be represented using a value-weighted or an equally-weighted market index. As individual 

security returns are more closely correlated with equally-weighted indexes, these indexes are more likely 

to detect abnormal returns (Peterson, 1989: 50). However, value-weighted indexes have long been 

recognised as more “appropriately [reflecting] total market performance” (Henderson, 1990: 291), 

leading us to choose such an index. Another consideration in a multi-country study like ours is whether to 

use global, regional or local market indexes. It has been argued that as financial markets become more 

integrated, “security returns are affected by both domestic and global stock market movements” (Park, 

2004: 656). However, Campbell, Cowan and Salotti (2009: 3) find that local market indexes are 

sufficient to produce well-specified and powerful tests. Based on this, we use local currency, value-

weighted MSCI indexes49 in order to estimate expected returns. 

  

                                                           
49

 Morgan Stanley Capital International indexes 
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12.1.3. Aggregating the abnormal returns 

Since one of our objectives is to test whether there are positive abnormal returns at exit announcements, 

we need to average abnormal returns across all observations in our sample to find the cross-sectional 

average abnormal return (AAR) at any given time, t, of the event window: 

 

     
 

 
∑     
 
           (12.6) 

 

Furthermore, the returns are aggregated over the event window to get a measure for the cumulative 

abnormal return (CAR) for each event, i: 

 

    (     )  ∑     
  
           (12.7) 

 

Lastly, in order to test H1 we need a sample average of the CARs of a given event window. This is found 

be averaging the CARs to form the cumulative average abnormal returns (CAAR): 

 

    (     )  
 

 
∑     (     )
 
    

      (12.8) 

 

12.1.4. Testing for significance 

In order to evaluate whether or not the observed AAR and CAAR in our sample are statistically 

significant we use a t-test.50 The null hypothesis is that of no abnormal returns, whereas the alternative 

hypothesis is that the AAR at the announcement day (and the CAAR of the different event windows) is 

positive: 

H01:  AAR0 = 0   H02: CAAR = 0 

Ha1: AAR0 ≠ 0   Ha2: CAAR ≠ 0  

 

The t-tests of the null-hypotheses are: 

 

                                                           
50

 The t-test is a parametric test that relies on the assumption that the abnormal returns are normally distributed. If this 

assumption is not fulfilled, the use of non-parametric tests is recommended, but if the assumption is fulfilled parametric 

tests produce more reliable results. The abnormal returns in our sample are close to normally distributed, which is why 

we proceed using the t-test. 
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            and              

    

     
 

 

In order to perform the test, we must compute the correct standard deviations for AAR and CAAR. As 

this is not entirely straightforward we proceed by carefully explaining the method. 

 

 12.1.4.1. Computing standard deviations 

The basis of any statistical tests of abnormal returns is the standard error (SE) of the forecast from the 

regression analysis used to estimate expected returns (Peterson, 1989: 43).51 The model parameter for the 

SE is: 

  

    ̂   √
 

     
∑     

   
    

       (12.9) 

 

Note that this formula uses LEP in the denominator. Some variations of this formula exist in which 

missing returns (days with no trading activity) are excluded from the LEP.52 However, in the case of no 

trading one day, we choose to lump the returns, so that the return is simply 0%. Bartholdy, Olson and 

Peare (2006: 4) criticise this method, as the “numerous zeros in the return series lead to underestimation 

of variance of returns”, especially for thinly traded securities. As mentioned in section 11.1.we deal with 

this problem by excluding events that have more than 60% non-trading days in the estimation period. We 

argue that is this a satisfactory solution, as Campbell, Cowan and Salotti (2009: 3) also find that the 

lumped returns method “produces similar event-study test performance to […] ‘trade to trade’ method, 

which involves omitting missing-price days from calculations while reflecting the cumulative market-

index returns from those days on subsequent non-missing price days”. 

 

Due to the presence of sampling error in the market model parameters, the variance of the abnormal 

return is only asymptotically (with larger LEP) equal to the variance of the error term for the regression 

analysis. However, following Campbell, Lo and MacKinlay (1997: 161) we argue that even our 

minimum LEP of 30 days qualifies as large, and we continue by using the following approximation: 

                                                           
51

 Because the true variance of the error term in unknown it must be estimated. The sample variance measure of σ
2
εi from 

the market model regression is an appropriate choice (MacKinlay, 1997: 24). 

52
  ̂   √

 

    
∑     

   
    

 where Mi is the number of non-missing returns in the return series (Eventstudytools, 2013). 
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    ̂  

          (12.10) 

 

This variance can then be used to construct the standard deviation (SD) for the different aggregations for 

abnormal returns. By adjusting for the sample size, the SD of AAR is found: 

 

     
   √

 

  
    
        (12.11) 

 

Because we wish to test several event windows the variances are also adjusted for the length of the 

different windows, LEW:  

 

     (     )
         

        (12.12) 

 

Finally, to evaluate the overall CAARs, the SD of CAR is adjusted by the sample size, in the same 

manner as for AAR: 

 

     (     )
  √

 

  
     (     )
        (12.13) 

 

 

12.2. Event study findings 

Based on the decisions taken and the formulas explained above, we calculate the abnormal returns on and 

around the events. The results of the event study are presented below: 

 

 

 

 

 

 

 

 



Dillekås and Heien, 2013 

 

84 

 

       Table 2. Event study results 

 

 Source: Own calculations 

 

The results presented in Table 10.2.a. confirm our expectation that exit announcements, on average, are 

accompanied by abnormal returns: We observe a CAAR [0, +1] and an AAR [0] that is statistically 

significant at a 10% and 1% level, respectively. The results also show that the abnormal returns mainly 

occur on the announcement date itself. Overall, these results lead us to accept H1 of this study. 

 

 Figure 14. AAR and CAAR over the event window 

 

                Source: Own calculations 

 

Looking at Figure 14 it is clear that the returns “jump” at t = 0. It appears that the market reacts very 

quickly to news about exit announcements by LPEVs, which points towards efficient financial markets 

AAR [0]

AAR 0,461%

SDARR 0,167%

t-test 2,76

P-value 0,63%

CAAR [0, +1] CAAR [-1, +1] CAAR [0, +3] CAAR [-3, +3] CAAR [0, +5] CAAR [-5, +5]

CAAR 0,428% 0,384% 0,341% 0,114% 0,210% 0,071%

SDCAAR 0,236% 0,289% 0,334% 0,441% 0,408% 0,553%

t-test 1,82 1,33 1,02 0,26 0,51 0,13

P-value 7,1% 18,5% 30,8% 79,6% 60,7% 89,8%
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and informed investors who quickly update their beliefs about a security. In contrast to the findings of 

Müller and Vasconcelos (2012), there do not appear to be any rumour effects in our sample. Further, the 

returns fall again already at day t = 1, implying that investors quickly readjust their beliefs. This 

readjustment points towards the fact that investors might overreact to the news of an exit announcement, 

causing the abnormal return. The fact that the market reaction happens so quickly and almost instantly 

diminishes, leads us to view CAR [0, +1] as the appropriate measure for abnormal returns to use as the 

dependent variable in the multiple regression analysis.  

 

 

13. Regression analysis 

In order to test H2-H7 empirically, we continue our analysis by running a cross-sectional regression based 

on the CARs for each event. This enables us to examine whether, and to what extent, the different 

components of an LPEV’s reputation influence investors’ expectations about return on investment. We 

proceed by discussing the appropriate ways to measure the different components of LPEV reputation and 

information sharing. This is followed by an OLS regression where we regress CAR [0, +1] on these 

factors. 

  

 

13.1. Choosing explanatory variables 

It is important to recognise that it is not altogether straightforward to measure reputation. As stated by 

Sobol, Farelly and Taper (1992: 19): “There is no general agreement on how to measure [reputation], 

but there is a general agreement that it is important”.  We accept this statement, and argue that just 

because something is indistinct and difficult to define, that does not mean we should not try. The choice 

of explanatory variables for our initial regression model is strongly inspired by previous literature on 

related topics. It has also been necessary to include variables based on logical intuition (grounded in the 

theory previously discussed). Finally, in choosing variables, we emphasise the availability of consistent 

data (across LPEVs and across years). We proceed by describing each of the variables chosen to 

represent the six factors of reputation that were identified in section 10. 
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13.1.1. Past performance 

13.1.1.1. Experience 

The experience components of reputation can be measured in several ways. The first way is through the 

age of the vehicle, which is usually measured as the number of years since incorporation (used by e.g. 

Gompers and Lerner, 2001; Füss, Kaiser and Strittmatter, 2009). The idea behind this is that a more 

experienced vehicle is likely to have been successful multiple times in the past in order to continue in the 

competitive PE industry. Thus we include this variable in our model (YINC) and put forward the 

following sub-hypothesis: 

 

H2a: The higher the number of years since incorporation of the LPEV, the lower the abnormal 

returns at the time of exit announcement. 

 

Another way of measuring experience is through a variable capturing the previous work of the LPEV. 

One way to do this is to consider the volume or number of previous deals made by each vehicle. Previous 

activity captures experience in a different manner than the age of the LPEV, as younger (but larger) funds 

may have more experience because they conduct many deals (Phalippou and Zollo, 2005: 12). In order to 

complement the age variable, we include a variable related to the previous level of activity of the LPEV. 

However, a data availability issue arises as several of the LPEVs are more than 40 years old. There is no 

reliable data available on either the number or the volume of previous exits that go back further than 

2000.53 This leads us to construct a firm-specific, non-time-variant variable based on all exits conducted 

since 2000. We choose a measure representing the value of previous deals as this captures the complexity 

and learning inherent in larger deals. We obtain the deal value of exits from Zephyr, and we average the 

total deal value over the relevant number of years.54  With this we aim to capture the level of activity of 

an LPEV. While we recognise that this measure is flawed, as it does not vary over time, nor incorporates 

the true level of activity since the LPEV’s inception55, we believe it adds explanatory power to our 

                                                           
53

 As discussed in section 11, Zephyr does contain deals from before 2000; however, the data available is incomplete. 
54

 By relevant number of years we mean the largest of: 1) the number of years since the first exit available in Zephyr 

since 2000, and 2) the age of the LPEV since incorporation + five years (as new LPEVs cannot fairly be expected to exit 

any portfolio companies until they have been in business for a while, and a portfolio company is usually held for 5-7 

years.  
55

 The level of activity is likely to have increased over the years, so that simply extrapolating the number or value of exits 

over time based on information from the last 13 years, did not seem satisfactory. 
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analysis as it captures, to a large extent, how active an LPEV is. The more active the LPEV, the higher its 

level of experience; hence:  

 

H2b: The higher the average annual deal value of the LPEV, the lower the abnormal returns at 

the time of exit announcement. 

 

The deal value variable is included in its natural logarithmic form (logDEALV) in order to correct for the 

severe right-skewedness of its level form (Yang, 2012).56 

  

13.1.1.2. Size 

A commonly used variable for directly measuring size is the total assets of a vehicle (Berk, 1997: 12; 

used by e.g. Müller and Vasconcelos, 2012; Karaca and Ekşi, 2012). This is a proper measure of size as it 

represents everything in the possession of a given company. In the PE industry, the corresponding 

measure for size is that of GPs’ assets under management (AUM) or funds under management (FUM) 

(used by e.g. Ramón and Pellón, 2007, Gompers and Lerner, 1999b and Chen et al., 2004). These terms 

denote the value of all the funds being managed by the vehicle on behalf of investors, with FUM 

including any undrawn commitments. However, data on AUM or FUM for all the relevant periods in our 

sample are not available. Moreover, the fact that our sample comprises direct funds, FoFs and listed firms 

complicates the use of total assets, AUM or FUM. The complication arises as direct funds invest directly 

in (i.e. own) portfolio companies, whereas for instance listed firms essentially are service providers 

(although some also invest some capital directly into portfolio companies). This implies that the use of 

total assets, AUM or FUM would be inconsistent across organisational structures. In addition to these 

issues, it must be kept in mind that our purpose for this size variable is to capture reputational effects. In 

other words, we are not interested in size for the sake of size itself. In this sense, the preferred variable 

would be one that measures the value of the LPEVs through the eyes of the market, thereby incorporating 

a component of investors’ beliefs and perceptions. A variable that properly measures this exact effect is 

market capitalisation (market cap); investors base their decision to invest in a company (and willingness 

to pay) on the discounted value of the cash flows the firm is expected to generate, thereby incorporating 

investors’ expectations about the future success of the company (Berk, 1997: 12). Thus investors’ beliefs 

are directly reflected in the market cap of a vehicle. This has been used as a measure for size by several 
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 See Figure C1 and C2 in Appendix C for the variable in its level and log form. 
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scholars (e.g. Xing, Zhang and Zhao, 2010), and we measure it using the number of outstanding shares 

from the last fiscal year prior to the announcement date (obtained from Thomson ONE Banker) 

multiplied by the share price on the final day of the estimation period leading up to the event. Our sub-

hypothesis for the effect of size therefore becomes: 

 

H3a: The higher the market cap of the LPEV, the lower the abnormal returns at the time of exit 

announcement. 

 

The variable is included in the regression model as the natural logarithm of market cap (logMCAP). 

Using log transformations is a common procedure when measuring size57 and aims at normalising the 

right-skewed distribution of the variable (Yang, 2012).58  

 

13.1.2. Responsible behaviour 

Measuring the last component of reputation can be done through the four aforementioned sub-

components: (i) inside ownership of common outstanding shares, (ii) dividend payments, (iii) association 

membership, and lastly (iv) voluntary disclosure. 

 

13.1.2.1. Inside ownership  

In order to measure the effect of inside ownership we consider the percentage of the LPEV owned by 

insiders.59 A common way to measure this is by simply counting the aggregate number of shares held by 

insiders expressed as a percentage of the firm’s total shares outstanding. However, Gugler, Mueller and 

Yurtoglu (2008) argue that measuring inside ownership in this way mainly captures its entrenchment 

effect. They claim that the most appropriate way to measure its positive effect is to consider the wealth 

holdings (the monetary value of the insiders’ holdings) (Gugler, Mueller and Yurtoglu, 2008: 689). While 

this measure certainly has some merit to it, ownership as a percentage of shares outstanding remains the 

most commonly used measure, and has been used to capture both the positive and the negative effects of 

inside ownership (used by e.g. Morck, Shleifer and Vishny, 1988: 295; Cho, 1998: 106; Short and 

Keasey, 1999: 86; McDonnell and Servaes, 1990: 600; Thomsen and Pedersen, 2000: 696; Zhou, 2001: 

563, Agrawal and Knoeber, 1996: 9; Barnhart and Rosenstein, 1998: 4). We therefore choose to use this 

                                                           
57

 Done by e.g. Chen et al. (2004) and Müller and Vasconcelos (2012). 
58

 See Figure C3 and C4 in Appendix C for the distribution of the variable at level and log form. 
59

 By insiders we mean both directors and members of the top management team. 
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measure to express the degree of insider ownership. Nevertheless, we also construct a variable that 

measures the value of insiders’ ownership and use this to perform a robustness check of our initial choice 

of measure. The data on inside ownership is obtained from FactSet and the variable receives the name 

INDIV (and INDIVVALUE when measured in dollar value). We state the following sub-hypothesis: 

 

H4a: The higher the percentage of individual inside ownership of common outstanding shares, the 

lower the abnormal returns at the time of exit announcement. 

 

13.1.2.2. Dividends 

There are several ways in which to measure the effect of dividends on abnormal returns. Müller and 

Vasconcelos (2012) include the dividend yield to control for an LPEV’s reputation and find a negative 

relationship between the yield and abnormal returns. However, using the dividend yield to capture the 

reputational effect of dividends is challenging, and Fombrun and Shanley (1990: 238, 251) document a 

negative relationship between the dividend yield and reputation. This originates from the way the 

dividend yield is calculated – dividends paid divided by share price. Because a high share price signals a 

good reputation, a high dividend yield cannot signal the same, as the dividend yield decreases with a 

higher share price. We therefore choose to use a dummy variable, considering only whether the LPEV 

paid dividends at the time of the exit announcement or not. The variable receives the name dDIV, and the 

sub-hypothesis thus remains the same as our preliminary hypothesis: 

 

H5a: If the LPEV pays dividends, the abnormal returns at the time of exit announcement will be 

lower. 

 

13.1.2.3. Association membership 

With regards to industry association memberships, the natural choices would be to include a dummy for 

either LPEQ membership or one for EVCA. These are both large, international associations, capturing a 

wider selection of our sample that what could be achieved by the corresponding national associations. As 

LPEQ is an association for LPEVs specifically, established to “raise awareness and understanding of 

LPE” it seems highly relevant to include this variable (LPEQ, 2013d). However, this association has only 

existed for seven years compared to the 30 years of EVCA. As a result, LPEQ has significantly fewer 

members. Based on the size, the level of activity and the age of the associations, the reputational 
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responsibility effect inherent in LPEQ is assumed to be weaker than the one signalled through an EVCA 

membership. To test whether this is the case, we perform a univariate comparison of CAAR means 

between members and non-member of both associations.  

 

      Table 3. Comparison of means, EVCA and LPEQ 

 

Source: Own calculations 

 

The results are in line with our initial expectations: There is a larger difference in means between 

members and non-members of EVCA than between members and non-members of LPEQ. Because the 

member bases of the two associations largely overlap, we do not include both in the regression analysis. 

Based on the results of the univariate analysis we choose to focus on the reputational effects of EVCA 

membership going forward. We include a variable called dEVCA capturing the presence or absence of an 

EVCA membership. The following sub-hypothesis represents this: 

 

H6a: If the LPEV is a member of EVCA, the abnormal returns at the time of exit announcement 

will be lower. 

 

13.1.2.4. Voluntary disclosure 

With regards to adhering to strict voluntary disclosure, a couple of measures can be used to capture this 

aspect; the frequency with which the LPEV reports its NAV, and the level of detail of this reporting. 

Both of these are represented in our model. NAV frequency is measured as the number of times an LPEV 

discloses NAV information within the given year of each exit announcement, and the data is obtained 

from LPEVs’ home pages and annual reports. The variable is included through a dummy where the cut-

off point is set at quarterly reporting. This means that four times a year or more is considered frequent 

reporting and receives the value 1; otherwise the value 0 is given. This is done as we only seek to capture 

either the presence or absence of frequent NAV reporting as two distinct options. The variable is called 

dNAVFRQ and the corresponding sub-hypothesis is: 

Member

Non-

member Difference t-statistic P-value

EVCA 0,600% 0,023% 0,578% 1,33 18,7%

LPEQ 0,507% 0,227% 0,280% 0,58 56,4%
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H7a: If the LPEV reports NAV four times a year or more , the abnormal returns at the time of exit 

announcement will be lower. 

 

The variable representing the detail level in the NAV reporting expresses how detailed the reporting was 

at the year of the given exit announcement, and is obtained from the home page and annual reports of the 

given LPEV. Morris (1987: 54) argues that disclosing accounting information per business segment or 

per geographical segment is a way for firms to signal their superior quality. The corresponding level of 

granularity for an LPEV would be to disclose NAV for each portfolio company. We therefore construct 

the variable as a dummy based on the same line of logic as for NAV frequency. The number 1 is given 

when an LPEV discloses the NAV for each portfolio company, whereas those only reporting an overall 

NAV receive the value 0. This variable is called dNAVDET. We formulate the following sub-hypothesis: 

 

H7b: If the LPEV reports NAV on a portfolio company level, the abnormal returns at the time of 

exit announcement will be lower. 

 

13.1.3. Control variables 

A control variable is a variable that is included and held constant in a regression. The purpose of such a 

variable is to clarify the relationship between two other variables. The logic is that if you are seeking the 

effect of one variable on a response, you need to control for other factors also influencing that response. 

Otherwise, the results may become spurious and unreliable (Korey, 2013). 

  

A few control variables were identified for this study. Firstly, we control for the legal origin of the LPEV. 

The reason for this choice is that countries practicing common law generally have stronger shareholder 

protection than what can be observed in civil law countries. This is the case as common law countries 

have vaguer fiduciary duty principles, allowing judges to apply general principles and legal precedents to 

suspected investor mistreatment (La Porta et al., 2000: 473). Based on this knowledge, we would expect 

managerial private benefits to be extracted more easily in civil law jurisdictions. The same line of logic 

was presented in Lahr and Kaserer (2010), where they find legal systems to significantly affect the NAV 

discount in LPEVs. We introduce a dummy variable (dCOMLAW) to represent the legal origin of the 
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LPEV, where 1 equals common law and 0 equals civil law. The distinction is made based on the 

exchange on which the LPEV is traded. 60 

 

The second control variable concerns the nature of the exit route chosen. Inspired by the work of Bienz 

and Leite (2008)61 Müller and Vasconcelos (2012: 613) test and confirm that a pecking order exists for 

exit routes, and find that “IPOs generate the most positive abnormal returns of all exit routes”. Based on 

this, we would expect the same to be the case in this study. However, after statistically comparing the 

mean abnormal returns of the three exit strategies we observe that the returns, in fact, are substantially 

higher for SBOs (see Table C1 in Appendix C).62 Thus we include a dummy representing SBOs (given 

the value 1) versus non-SBOs (given the value 0) to control for this finding. The variable receives the 

name dSBO. 

 

Lastly, we wish to control for the frequency of exit announcements by any given LPEV. In line with our 

first confirmed hypothesis (H1), that an announcement will always trigger positive abnormal returns 

through GP signals, we expect signal effects to persist for some time after an announcement takes place. 

Thus if two events are closely located time-wise, the signal would not diminish from one to the next, 

leading to lower expected abnormal returns at the time of the last event. “Conversely, when the time 

between signals is longer […] there is a greater likelihood that the valuations of [GPs] and […] 

investors will diverge. In addition, the size of that disparity will increase” (Janney and Folta, 2003: 366). 

All else equal, this is expected to lead to higher abnormal returns at an exit announcement, as the 

information asymmetry is higher. We therefore include a variable based on the number of days since the 

LPEV’s last exit.63 Being a count variable, the data is discrete (Allison, 2013: 11) and highly skewed (see 

Figure C5 in Appendix C). We therefore choose to include it as a dummy variable (dDAYSEXIT). The 

cut-off point is set at one year in trading days, such that the variable is set to 1 if it has been more than a 

year since the last exit, and 0 if otherwise.  

 

                                                           
60

 Although Canada has both commom law and civil law elements in its legal system, common law represent the 

prevalent type. We therefore include Canada as a common law country. 
61

 Bienz and Leite (2008) posit that portfolio companies divested through an IPO are of higher quality than those divested 

through TSs, which again is a preferred route over SBOs 
62

 A natural cause of this could be the fact that some exits were excluded from the analysis as they were inappropriately 

located in the estimation window of other exit events. 
63

 A similar measure is used in Janney and Folta’s (2003) study of the signalling effect of private equity placements of 

abnormal returns for small biotechnology firms. 
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As our sample includes exits from an extended time period (13.5 years), a period in which there were 

substantial upturns and downturns in the economy, we consider whether to control for a time trend. As 

discussed in section 11.2, the number of exits per year clearly follows a wave-pattern. The question is 

whether the abnormal returns do the same? It could be the case that the abnormal returns, on average, 

were higher in economic upturns with more investor optimism. In order to examine whether the abnormal 

returns follow a trend, we plot the CAR [0, +1] for each event chronologically.  

 

             Figure 15. CAR over time 

 

         Source: Own calculations 

 

As can be seen in Figure 15 the abnormal returns do not exhibit any particular pattern. Rather, they 

appear to be more like a random walk. Based on this, we conclude that there is no need to include year 

dummies to de-trend the data. 

 

*** 

 

Based on these choices of variables, we proceed with an analysis of the following initial regression model 

where ui denotes a random error term: 
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13.2. Fulfilling the OLS assumptions
64

 

To ensure that the interpretation of regression estimates and test statistics is valid it is crucial that our 

model fulfils the assumptions of the Classical Linear Regression Model (CLRM) (Gujarati and Porter, 

2009: 189). These are presented in the following, where Y denotes the dependent variable and X denotes 

the explanatory variables: 

 

1. Linear regression model (linear in parameters) 

2. Fixed X values or X values independent of the error term (zero covariance between the error ui 

and each of the Xs) 

3. Zero mean value of the error term ui 

4. Homoscedasticity (constant variance of ui) 

5. No autocorrelation or serial correlation between the errors 

6. Number of observations n greater than the number of parameters to be estimated 

7. Variation in the values of the Xs 

8. No multicollinearity (no exact collinearity) between the Xs 

9. Correctly specified model (no specification bias) 

 

Given that these assumptions hold, the least-squares estimates in the class of unbiased linear estimations 

have minimum variance, which is known as the Gauss-Markov Theorem. Such estimates are then best, 

linear, unbiased and efficient estimates (BLUE) (Gujarati and Porter, 2009: 72). However, no assumption 

is made in this theorem about the probability distribution of the error term. Such an assumption is 

important to include as the estimated beta coefficients are ultimately a function of the random error term, 

leading the distribution of the former to be dependent upon the distribution of the latter. As our purpose is 

to make statistical inference, we need knowledge of the probability distribution of the OLS (sample) 

estimators in order to relate them to their true (population) values through hypothesis testing. In fact, for 

                                                           
64

 Note that, for the coming section, it is assumed that the reader has some basic knowledge of econometrics and of 

statistical properties. 
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fairly small sample sizes like ours, this assumption is especially important as it also helps ensure valid 

results of the statistical t, F and χ2 tests. Thus we add the assumption of a normally distributed error term 

to the CLRM and end up with what is known as the CNLRM65 assumptions (Gujarati and Porter, 2009: 

73, 97-99).  

  

The use of cross-sectional regressions based on event studies, although popular, has received some 

attention based to their ability to produce reliable estimators. The main concerns are that the abnormal 

returns are not cross-sectionally uncorrelated, that the events are partially anticipated and that the returns 

exhibit heteroscedasticity (Kothari and Warner, 2006: 21; MacKinlay, 1997: 33; Sefcik and Thomson, 

1986: 316). With regards to the first concern, correlation amongst the abnormal returns is mainly a 

problem when firms have the same event period (e.g. when measuring a reaction to some regulatory 

change that affects all firms simultaneously). When firms have unique event periods, as is the case in our 

sample, “the event disturbances are generally uncorrelated across firms” (Sefcik and Thomson, 1986: 

317). The second concern recognises the fact that not all types of events are really exogenous (as is 

assumed in the standard methodology), but rather endogenous, “reflecting a firm’s self-selection to 

choose the event” and the timing of it (Kothari and Warner, 2006: 21). Investors can therefore use the 

firm characteristics (the regressors) to anticipate the event (MacKinlay, 1997: 33). However, for our 

study we do not consider it likely that investors can infer (from firm-specific factors) that the event is 

about to occur. Their knowledge about the firm is only expected to affect their expectations about the 

level of returns, thereby affecting the abnormal returns. The results of the event study also indicate this as 

no rumour effects (anticipation effects) were identified in the period leading up the announcement date. 

The third concern, however, is likely to be an issue also in our sample. After all, MacKinlay (1997: 33) 

posits that “there is no reason to expect the residuals to be homoscedastic [in an event study 

regression]”.  

 

Recognising the inherent limitations of cross-sectional regression analysis and of our sample, we choose 

to proceed by emphasising the detection of normally distributed error terms, multicollinearity and 
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heteroscedasticity, assuming that the other assumptions hold.66 The analysis is performed in SAS 

Enterprise Guide 5.1. (SAS). 

 

13.2.1. Normally distributed error term 

In order to address whether the error term is normally distributed we first examine the residual plots (see 

Figure C6 and C7 in Appendix C). As a normally distributed variable has a skewness of zero and kurtosis 

of three (Gujarati and Porter, 2009: 130-131, 816), we seek to observe if this is the case for our initial 

model. The histogram plot shows that it is not, and by looking at the scatter plot it is evident that we have 

two clear outliers. In order to correct for this non-normality, we can redo the model specification (related 

to assumption 9) or remove outliers. By running the Ramsey RESET67 test of specification error we 

assure that the model is well specified (see Table C2 in Appendix C). This leads us to remove the two 

outliers, assuming they represent unique events that are not likely to be repeated. When re-plotting the 

residuals (see Figure C8 and C9 in Appendix C). we observe that the error term is normally distributed to 

a satisfying degree, which is also evident from the improved skewness and kurtosis numbers presented.  

 

13.2.2. Multicollinearity 

The next step is to detect multicollinearity, which refers to the existence of a high correlation between 

two or more of the explanatory variables in the regression model. The issue of multicollinearity is not so 

much a question of its presence or absence, but rather a question of degree. Despite the linear 

relationships between the explanatory variables, the regression model produces BLUE OLS estimators. 

However, a consequence of multicollinearity is that the estimated coefficients have large SEs, making 

them inaccurate. In effect, confidence intervals become wider and t-ratios tend to be statistically 

insignificant (Gujarati and Porter, 2009: 321, 327). 

 

                                                           
66

 Note that we do not address autocorrelation as it is very uncommon to observe this phenomenon in cross-sectional 

data. If it is present in such data it is referred to as spatial autocorrelation, which implies a natural, spatial ordering of the 

observations (for example related to geography). There is no natural ordering of events in our dataset. Note also that if 

there was spatial autocorrelation is the data, one simple way to detect this is using the Durbin-Watson test. Although 

originally developed for time-series autocorrelation, the test can also be used to test for spatial autocorrelation (Cliff and 

Ord, 1972). For our final model the Durbin-Watson test statistic is 2,19. A value of, or close to, 2 means that there is no 

first-order autocorrelation present (Gujarati and Porter,2009: 426). 
67

 Regression Equation Specification Error Test 
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We seek to detect the degree of multicollinearity through (i) high pair-wise correlation between the 

explanatory variables, (ii) a VIF68 above 10, (iii) a CI69 above 30 and (iv) auxiliary regressions with high 

R2, which are all well-known rules of thumb for detecting severe multicollinearity (Gujarati and Porter, 

2009: 337-340) (see Table C3-C6 in Appendix C). According to the first and fourth detection approach it 

appears that notable multicollinearity is present in our model.  

 

As we have already disproved a poor functional form, we look at potential omission of explanatory 

variables as a means of reducing the multicollinearity (Gujarati and Porter, 2009: 343). When deciding 

which variables to omit from a regression model, it is important to consider the interaction between 

empirical specification and theory (Gujarati, 2003: 517). This should be done as omission of variables 

may lead to misspecification bias, which is a serious issue in econometrics (Gujarati and Porter, 2009: 

344). The two variables that stand out throughout the tests performed are dEVCA and dCOMLAW. Not 

only do they reflect one of the highest pair-wise correlations of -52%, they also, separately, display 

highest R2s (73% and 80%, respectively) when regressed on the remaining explanatory variables. As the 

highest R2 is that of dCOMLAW, combined with the fact that this only represents a control variable that 

we do not intent to analyse, we proceed by omitting dCOMLAW from the regression model. It is worth 

noting that by omitting this variable, the p-value of the correlated dEVCA drops from above 0.90 to 

below 0.03, making it significant at a 5% level. We state the new and restricted model: 

 

                                                                   

                                                 

 

When re-running the detection tests we observe that the condition has improved and that severe 

multicollinearity is no longer present in our model (see Table C7 and C8 in Appendix C). However, when 

obtaining the residual plot we see that two new and clear outliers appear with the removal of dCOMLAW 

(see Figure C10 in Appendix C). These outliers are removed with the purpose of re-obtaining a normally 

distributed error term (see Figure C11 and C12 in Appendix C). 
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As a robustness check of our choice to remove dCOMLAW, we run a regression where dEVCA is 

removed instead to see whether the estimated coefficients of the other variables are affected. Overall they 

are not, and we are therefore confident that removing dCOMLAW improved the explanatory power of our 

model (see Table C9 in Appendix C). 

 

13.2.3. Heteroscedasticity 

The next step involves testing whether we are dealing with heteroscedasticity, meaning that the error 

variance is non-constant. If heteroscedasticity is detected, the parameters estimated are still linear, 

unbiased and consistent. However, they are no longer the “best” or “most efficient” estimates as they do 

not possess the minimum variance in the class of unbiased estimators. In fact, in the presence of 

heteroscedasticity the SEs of the estimated coefficients tend to be underestimated; causing inflating t-

statistics that make insignificant variable falsely appear statistically significant (Gujarati and Porter, 

2009: 371). 

 

Heteroscedasticity can be detected through graphical investigation where the squared residual is plotted 

against the predicted dependent variable (Gujarati and Porter, 2009: 377). Such a plot can indicate 

whether the estimated mean value of the latter is systematically related to the former, suggesting that the 

problem is present. We observe no definite pattern by looking at the residual plot (see Figure C13 in 

Appendix C). The only clear observation is that the squared residuals seem to cluster at lower values, and 

that this trend is dominant in the centre values of the predicted dependent variable. However, this pattern 

is neither definite nor descriptive enough for us to draw any conclusions. We therefore turn to a 

numerical White’s general heteroscedasticity test for detecting the potential problem. When performing 

this test the squared residuals from the regression are regressed on all explanatory variables, their squared 

values and their cross products. We exclude the squared term of all dummy variables as they would 

become identical to the explanatory variable itself, creating perfect collinearity in the model. 

Additionally, cross-products where all values become zero or that result in full collinearity are also 

excluded. The results show that heteroscedasticity is indeed present in our model (see Table C10 in 

Appendix C). 

 

There are two main ways of achieving consistent estimators in the presence of heteroscedasticity. One 

way is to use a Generalised Least Squares approach, weighting the observations with low variance in the 
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residuals more. However, to construct the weights, the true variance for each observation must be known, 

which they are not. The second way to obtain statistically consistent OLS estimators of variances and 

covariances is through White’s heteroscedasticity-corrected variances which gives you robust SEs 

(MacKinlay, 1997: 33). Although these SEs commonly make it less likely to obtain statistically 

significant parameter estimates, they enable us to draw inferences from our findings. We obtain the 

robust SEs in SAS (see Table C11 in Appendix C), and use these to interpret the significance of the 

coefficients of our final model: 

 

                                                                   

                                                 

 

 

IV – RESULTS AND DISCUSSION 

 

 

13.3. Regression results 

The final model, using heteroscedasticity-corrected SEs, shows the following results: 

 

Table 4. Regression results 

 

                                Source: SAS output. 

Variable

Expected 

direction

Parameter 

direction White's SE

Age YINC - + 0,0001 (0,0001)

Avg. ann. deal value logDEALV - - -0,006 *** (0,0034)

Market cap logMCAP - - -0,002 (0,0021)

Inside ownership INDIV - + 0,035 ** (0,0166)

Dividends dDIV - - -0,005 (0,0060)

EVCA membership dEVCA - - -0,013 ** (0,0057)

NAV frequency dNAVFRQ - - -0,006 (0,0063)

NAV detail dNAVDET - - -0,013 *** (0,0077)

SBO dSBO + + 0,007 (0,0051)

Days since last exit dDAYSEXIT + + 0,011 ** (0,0049)

Parameter 

estimate
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At first glance, it is clear that all of the explanatory variables, except for YINC and INDIV, show the 

expected directional effect. Furthermore, half of them are statistically significant (at levels ranging from 

5% to 10%). The overall results can briefly be summarised as follows: 

 

 An increase in the LPEV’s age (YINC) of one year is, ceteris paribus, associated with a 0.011 

percentage point (pp.) increase in CAR. This is not in line with our expectations, but as the result 

is not statistically significant.  

 A 1% change in the average annual deal value of an LPEV (DEALV) is, ceteris paribus, 

associated with a 0.006 pp. decrease in CAR. This is the expected directional effect, and is 

statistically significant at a 10% level.  

 A 1% increase in the market cap (MCAP) of an LPEV is, ceteris paribus, expected to lead to a 

decrease in CAR of 0.002 pp. However, this result is not statistically significant. 

 A 1 pp. increase in inside ownership of common shares (INDIV) is, ceteris paribus, associated 

with a 0.035 pp. increase in CAR. This result, while statistically significant at a 5% level, is not in 

line with our expectations. 

 Paying dividends (dDIV) is, ceteris paribus, associated with a 0.47 pp. lower CAR. Although in 

line with our expectations, the result is not statistically significant. 

 EVCA membership (dEVCA) is, ceteris paribus, associated with a 1.334 pp. lower CAR. This 

result is in line with our expectations and statistically significant at a 5% level. 

 Quarterly (or more frequent) NAV reporting (dNAVFRQ) is, ceteris paribus, associated with a 

0.585 pp. lower CAR. This is as expected, but the results are not statistically significant. 

 NAV reporting at the level of each portfolio company (dNAVDET) is, ceteris paribus, associated 

with a 1.269 pp. lower CAR. This is in line with our expectations and statistically significant at a 

10% level. 

 Finally, the control variables both show the expected directional effect. The fact that an exit is an 

SBO (dSBO) is, ceteris paribus, associated with a 0.728 pp. higher CAR, but the result is not 

significant. A year or more since the last exit (dDAYSEXIT) is, ceteris paribus, associated with a 

1.071 pp. higher CAR. This is substantial, and the result is statistically significant at a 5% level. 

 

The explanatory power of our model is modest, as represented by an R2 of 11.13% (the adjusted R2 is 

6.11%). This means that with our explanatory variables we are able to explain 11.13% of the variation in 
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abnormal returns at the time of exit announcements. Two things should be noted in this regard: Firstly, it 

is not uncommon to achieve low R2 in studies like this.70 In order to judge the appropriateness of a 

model, it is more fruitful to look at the P-values of the coefficients and the combined F-test of the model 

(Haynes, 2010). For our case, the F-statistic shows statistical significance at a 2% level, whereas half of 

the t-statistics for the explanatory variables show statistical significance at levels between 5% and 10%. 

Secondly, recall that the aim of this study is not to explain all variation in abnormal returns. A high R2 is 

necessary if you wish to use the regression for predicting new values of the dependent variable. Our 

model is not intended as a forecasting tool for investors who wish to experience abnormal returns. 

Rather, we set out to explain if, and to what extent, the separate components of an LPEV’s reputation and 

information sharing can account for a cross-sectional variation in abnormal returns. 

 

  

14. Discussion of results 

14.1. The CAAR at exit announcements 

Overall, the findings of the event study are in line with our first hypothesis and the findings of Müller and 

Vasconcelos (2012), and therefore come as no surprise. Still, the details surrounding the results warrant 

further discussion. Comparing our results to those of Müller and Vasconcelos (2012), our CAARs are a 

bit lower. While they find a CAAR [-1, +1] of 0.82%, our corresponding CAAR [-1, +1] is only 0.38%, 

and not statistically significant. Initially, due to differences in the length of estimation periods we would 

have expected the opposite. This is rooted in the fact that we chose to delete events that were in another 

event’s estimation period or event window (in order to avoid contaminating the returns). Müller and 

Vasconcelos (2012: 618), on the other hand, only delete “overlapping events within an event window of 7 

days”. This means that the positive share price effects of one exit may have introduced a bias in their 

results (biasing the expected returns upwards, thereby biasing the abnormal return downwards). 

Logically, therefore, our results should have been greater than theirs, which is not the case. 

 

This means that the two results must be based on different information. With regards to sample, ours 

comprises more LPEVs and more events than the one used by Müller and Vasconcelos (2012). It may be 

the case that the additional events that we have included are all events with a smaller effect on the share 
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 Müller and Vasconcelos (2012) only achieve an R
2
 ranging form 13% to 23%. 
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price of the LPEV. Moreover, the time periods examined differ: Müller and Vasconcelos (2012) study the 

period from 1998 to 2007, whereas we examine the period between 2000 and 2013. Two things are 

important to note in this regard: Firstly, Zephyr is known to be incomplete in its deals before 2000. This 

may have introduced a bias in Müller and Vasconcelos’ study. Secondly, and more importantly, although 

there was no overall chronological trend in our CARs over the sample period (see Figure 15) the year 

2010 was a particularly poor one in terms of abnormal returns (CAAR [0, +1] of -1.27%)71. This has 

influenced the overall CAAR in our sample relative to that of Müller and Vasoconcelos (2012). 

 

The low levels of significance of our CAAR results could be explained in part by the relatively small 

sample size, and in part by short estimation periods for some events. As SEs of the regressions used to 

estimate the expected returns depend on the length of the estimation period, they will generally be higher 

the fewer observations we have. High SEs negatively affect the significance of CAAR as they form the 

basis of the SDs used to perform the t-test. 36% of the abnormal return observations in our final sample 

are obtained using a shorter estimation period than the one used by Müller and Vasconcelos (2012), who 

use a 90-day window. This may help explain why our results show lower levels of significance. 

 

Although somewhat weaker than the results of Müller and Vasconcelos (2012), our finding of a CAR [0, 

+1] of 0.428% is both statistically significant and large enough for us to confirm our initial hypothesis 

that exit announcements lead to abnormal returns. 

 

 

14.2. Discussion of the explanatory variables 

Only three out of eight explanatory variables have the expected sign and are statistically significant. 

These results are naturally somewhat surprising, and warrant deeper scrutiny and discussion. In the 

following sections we examine each of our hypotheses separately, considering both the statistical 

significance of the model estimates and the economic significance of the results. This enables us to draw 

more insightful conclusions and produce generalisable recommendations.  

                                                           
71

 This average is mainly driven by three exceptionally low CARs in exits by 1) American Capital (CAR [0, +1] of -

4.74%), 2) Capman (CAR [0, +1] of -5.15%, and 3) GIMV (CAR [0, +1] of -5.77%). 
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14.2.1. Past performance 

14.2.1.1. Experience 

Based purely on statistical significance, the age of an LPEV since its incorporation does not have an 

effect on the level of abnormal returns in our sample (P-value of 19.5%). Although the magnitude of the 

estimated coefficient appears rather small at first glance, a decade increase in age has a noticeable effect, 

as it leads to a 0.11 pp. increase in CAR. This makes sense, as experience takes a while to develop and 

manifest itself. However, this effect goes in the opposite direction of what we hypothesised, such that the 

older the LPEV, the higher the abnormal return at exit announcements. This finding is surprising. An 

explanation may be that many previous studies that measure the effect of experience in PE actually 

measure slightly different aspects of experience than we do. For example, Kaplan and Schoar (2005) 

claim that more experienced PE funds achieve higher returns, but what they measure is the sequence 

number of the fund (i.e. if it is the GP’s first, second or third fund and so on). Thus what they in reality 

capture is GP experience, not fund-level experience. This is, of course, natural as they study TPEVs, who 

have a limited life span, but it does not make for a direct comparison with our results. The only finding 

which appears somewhat similar to ours is that of Loos (2005), who finds that the older and more 

experienced the GP, the lower the performance of the TPEV. However, he actually finds a concave 

relationship between GP experience and fund performance. A quick look at our sample reveals that our 

data does not exhibit such a pattern (see Figure D1 in Appendix D). 

 

It is important to keep in mind that Loos (2005), much like Kaplan and Schoar (2005) measures 

individual GP experience, whereas we measure the LPEV’s experience. When looking at our results, it 

appears that the LPEV’s age is not an appropriate measure as it somehow fails to address the experience 

valued by investors. Our results are more in line with the results of Müller and Vasconcelos (2012: 628), 

whose results for LPEV age are very small and never become statistically significant. The overall 

conclusion is therefore that age of the vehicle does not appear to have an effect on CAR, either in one 

direction or the other. 

 

With regards to the average annual deal value for an LPEV, this variable is statistically significant (at a 

10% level) and negative (as expected). Since this variable, although based in theory, is a self-constructed 

variable aimed at gauging the level of activity of the LPEV, there are no previous findings that are 
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directly comparable. However, the magnitude of the coefficient (-0.006) makes its economic importance 

limited. 

 

Because this variable is self-constructed it is naturally not as solidly grounded in theory as the age 

variable. Therefore, a robustness check is performed using an alternative measure; the average annual 

number of deals (DEALNUM). When substituting this for logDEALV, the results of the regression do not 

change drastically (see Table D1 in Appendix D). However, the DEALNUM variable itself changes signs 

and becomes statistically insignificant. These differences in results can be explained by the fact that the 

two variables essentially measure very different aspects of experience. Considering the number of 

portfolio companies an LPEV has exited means that we value experience based on conducting many 

exits, regardless of their size and level of complexity. The value of the exits completed instead 

appreciates that larger, more complex (and therefore more challenging) portfolio companies result in 

more valuable experience. We must acknowledge that the two types of experience do not necessarily go 

hand in hand. In fact, when considering the two variables in isolation, we observe a negative correlation 

between them (ρ = 11.7%). It seems that investors must choose which type of experience they value 

more, and according to our findings it is the experience gained from managing and exiting large, complex 

companies that best represents this. This notion can also help us to understand why the age variable does 

not show the expected results. After all, the experience captured in the age variable does not in any way 

account for the size and complexity of the companies the vehicle manages and exits. Rather, much like 

DEALNUM, it simply captures whether the fund has been in business for a long time. This interpretation 

is in line with Loos (2005: 276) who considers the overall experience of a fund and measures the effect of 

the number of previous deals on IRR. He draws the conclusion that “buyout funds that have been in 

business for longer are also the most successful ones”. 

 

The combined results for the age and the average annual deal value variables indicate that experience, as 

we measure it, only has a small impact on CAR at exit announcements. The age of the LPEV has a 

slightly larger effect than the level of activity of the LPEV. This can be explained in part by the way we 

measure the average annual deal value. Because the measure is not time-variant it cannot be expected to 

have as high an explanatory power.  
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Based on statistical inference, we cannot accept H2a, but we can accept H2b. Based on economic 

importance, however, changes in age has a larger impact on CAR, whereas the impact of DEALV is 

minor. Overall, therefore, we cannot accept H2 which stated that the more experienced the LPEV, the 

lower the abnormal returns at exit announcements.  

 

Our findings generally point towards the fact that investors do not place high value on signals based on 

experience. Indeed, more experience does not automatically imply that a GP will be successful the next 

time around. However, we are reluctant to draw this conclusion, as our findings are contradictory to 

many previous findings in the PE literature. Rather, as explained above, we believe that the lack of any 

conclusive results is driven by the fact that our chosen measures do not truly capture the type of 

experience valued by investors.  

 

14.2.1.2 Size 

If we look to the logMCAP variable, we observe that LPEV size is negatively correlated with abnormal 

returns. The direction of this relationship is in line with both our expectations and the results obtained by 

Müller and Vasconcelos (2012: 627), who state that “[…] in a larger firm, investors already have more 

information, and as a result react less enthusiastically to the announcement of an exit“. Müller and 

Vasconcelos find these results to be statistically significant, whereas our results are not. Furthermore, the 

magnitude of our result for the size variable is quite small: A 1% increase in the market cap of an LPEV 

only leads to a CAR that is 0.002 pp. lower. Considering that the average market cap in our sample is 

USD 1.7bn, a 1% increase entails an actual increase of USD 17m, which is sizeable. Overall, therefore, 

we conclude that the size of the LPEV is not of high economic importance.  

 

Bearing in mind that we initially believed that size would have a notable effect on the level of abnormal 

returns at exit announcements, we make a closer comparison of our results to those of other scholars. 

Müller and Vasconcelos (2012: 628) find a considerably larger effect of their size variable (measured as 

the natural logarithm of total assets) than what we do. The same is true for Ramón and Pellón (2007), 

who measure size in terms of the total FUM of the PE fund. They use a dummy variable to capture the 

size effect, simply categorising vehicles as “large” or “small” based on FUM, Hence, the magnitude of 

their result is difficult to compare directly to our findings. The difference in results can be attributed to 

the fact that we are the first ones to use market cap to represent size in a study of PE. This decision was 
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made based on the notion that the reputation of a vehicle would be better captured by a market measure 

taking investors’ expectations into account, rather than a book measure. However, Müller and 

Vasconcelos (2012: 627) partly attribute the importance of the size factor to the fact that it leads to more 

information dissemination, such as more analysts following the vehicle and more articles being printed in 

media (Stanwock and Stanwick, 1998: 196). The market cap does not necessarily capture this effect as 

well as other size measures, because it is sensitive to large market fluctuations. If it is the informational 

effect (i.e. a reduction is ex-post information asymmetry) that drives the size effect, it is not surprising 

that our MCAP variable fails to capture this. In this regard, we note that no clear alternatives to measure 

size (that are applicable to our entire sample) exists, as the use of total assets, FUM or AUM is 

impossible for the reasons laid out in section 13.1.1.2. 

 

In sum, and disregarding, for the moment, the choice of measurement: When considering both the 

economic and statistical significance of our size variable, we must reject H3, which states that the larger 

the LPEV, the lower the abnormal returns at an exit announcement. 

 

14.2.2. Responsible behaviour 

14.2.2.1. Managerial ownership 

The regression result of the INDIV variable shows exactly the opposite of what we expected: Higher 

levels of inside ownership are associated with a higher CAR at the time of an exit announcement. The 

results are also statistically significant at a 5% level, which provides us with enough evidence not only to 

reject our H4a, but to state, with a high degree of certainty, that the opposite is in fact the case. This is 

rather surprising and warrants further investigation. 

 

First of all, the result could be caused by an error in measurement. As explained in section 13.1.2.1., 

Gugler, Mueller and Yurtoglu (2008) recommend the use of the wealth holdings of insiders to measure 

the positive effects of insider ownership. They claim that the measure we used, the percentage of shares 

outstanding held by insiders, is biased as it only truly captures the entrenchment effect. Although this is 

the most common measure, we perform a robustness check using the dollar value of insiders’ share 

holdings instead (labelled INDIVVALUE). The analysis shows that this does not fundamentally change 

our findings for that particular variable; the effect of INDIVVALUE on CAR is still positive, albeit 

somewhat weaker and no longer statistically significant (see Table D2 in Appendix D). The effect can be 
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summarised as follows: An increase in the value of inside ownership of USD 1m is, ceteris paribus, 

associated with a 0.001 pp. increase in CAR. The results of the other variables are not profoundly 

affected by the change of measurement. We can therefore conclude that our results point towards the 

managerial entrenchment effect. This, in fact, leaves our initial measure more precise. 

  

In some ways our result is in line with the findings of e.g. Morck, Shleifer and Vishny (1988) and 

McDonnell and Servaes (1990). Morck, Shleifer and Vishny (1988: 311) find a negative effect on firm 

value when inside ownership is between 5% and 25%. McDonnell and Servaes (1990: 595) on the other 

hand, find that the negative effects of inside ownership only come into force when ownership levels reach 

40% to 50%. Yet, as previously noted, both of these two papers find a positive effect on firm value for 

lower percentages of insider ownership, in line with the convergence-of-interest hypothesis. In this 

regard, our results are somewhat more similar to the findings of Barclay, Holderness and Pontiff (1993). 

They find the following causal relationship: The higher the level of managerial block ownership, the 

worse the discounts in CEFs. However, they only consider inside ownership above 5% (which they 

define as a block), whereas our results are based on continuous ownership proportion. This makes a 

direct comparison difficult.  

 

Based on this, we see that our findings are quite unique. Still, it must be kept in mind that, unlike the 

authors mentioned above we do not measure the effect of inside ownership on firm value or share price 

directly. We only measure the effect on abnormal returns, reflecting investors’ perceptions. This 

distinction is important. It may be that investors perceive all inside share ownership as something 

negative. Although shareholder rights are more limited in many LPEVs than in traditional listed 

companies, shareholders in most LPEVs still have voting rights.72 It must be the case that these rights are 

sufficiently valuable for inside ownership to have an effect. This means that rather than the lack of 

relationship between ownership concentration and NAV discount found by Lahr and Kaserer (2010), 

ownership in combination with insider status (i.e. with a notable information advantage) implies certain 

advantages. Moreover, this means that investors perceive or fear that these benefits will be at the expense 

of their best interests. Thus with higher levels of inside ownership, investors will have a more negative 

outlook. This, in turn, causes higher abnormal returns at exit announcements. 
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 Apart from a few notable exceptions discussed in section 6.4.4., such as Carlyle Group. 
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14.2.2.2. Dividends 

Although the coefficient for the dividend dummy is not statistically significant, our findings show that 

paying dividends is, ceteris paribus, associated with a CAR that is 0.47 pp. lower. This is a sizeable 

effect, especially when taking into consideration that the CAAR in our sample is 0,428%. The variable is 

therefor of economic importance, which is in line with previous findings in the literature.  

 

A long line of studies argue that paying dividends works as an important signalling device from 

managers to investors (e.g. Miller and Rock, 1985; Easterbrook, 1984; Jensen, 1986). Our result for the 

dividend dummy variable supports the notion that dividends signal responsible behaviour. The logic is 

that through the paying of dividends, GPs show that they act responsibly and in the investors’ best 

interest. This is turn, makes investors believe that the GPs will also act in investors’ best interests with 

regards to the managing and exiting of portfolio companies. In this sense, the ex-ante hidden information 

is reduced, which decreases the discount to NAV, and reduces the abnormal returns at exit 

announcements.  

 

Müller and Vasconcelos (2012: 628) are the only others that measure the effect of dividends (measured 

by the dividend yield) on CAR at exit announcements. Like us, they find a negative effect on CAR. The 

effect, however, is rather small, and only significant in one of their models.73   

 

Considering the size of the coefficient, and the fact that there is a sound theoretical basis for the inclusion 

of this variable in our study, we support H5, stating that an LPEV who pays dividends is likely to obtain 

lower abnormal returns at exit announcements.74  

 

14.2.2.3. Association membership 

EVCA membership turns out to have a large and statistically significant effect on the abnormal returns at 

an exit announcement. This result is in line with Ramón and Pellón’s (2007) findings that ASCRI 

membership was important (and statistically significant) to raise new funds. The magnitude of the 

coefficient for the EVCA dummy variable is considerable, as being a member of EVCA results in a CAR 

                                                           
73

 Müller and Vasconcelos (2012) test four different models; one without control variables and firm fixed effects, one 

without control variables and with firm fixed effects, one with control variables and without firm fixed effects, and one 

with control variables and firm fixed effects. 
74

 Due to the statistical results, however, we recognise that the probability of falsely accepting an untrue relationship (a 

Type I error) is relatively high. 
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that is 1.334 pp. lower (all else constant). From this, we draw the conclusion that being an EVCA 

member carries an important signalling effect that reduces the ex-ante hidden information. This happens 

because a membership indicates to investors that the LPEV is serious, takes part in industry knowledge 

sharing and, perhaps most importantly, promises to abide by the rules set down by EVCA. These rules 

include a code of conduct on responsible professional behaviour, as well as a clear expectation that all 

members follow the IPEV valuation standards when reporting NAV. Although we are not able to 

measure the effect of this last point directly, we believe that the expectation that members use the IPEV 

guidelines is of vital importance. While being an EVCA membership does not explicitly reduce any of 

the ex-post hidden information about the value of the portfolio companies, following the IPEV guidelines 

would, as these valuation standards would make it easier for investor to understand what truly lies behind 

the NAV valuations. This would lower the discrepancy between the GPs’ and investors’ valuation of a 

portfolio company, thus lowering the NAV discount and leading to lower abnormal returns. Although it 

is not a legal requirement that EVCA members follow the IPEV guidelines, EVCA states, in its 

Handbook of Professional Standards, that “the IPEV Reporting Guidelines and IPEV Valuation 

Guidelines should be followed” (EVCA, 2012: 29). Moreover, EVCA was the association who, on behalf 

of its members, demanded the creation of those guidelines (IPEV, 2012). 

  

Whether the lower abnormal returns are due to a reduction in the ex-ante hidden information or a 

reduction in ex-post hidden information (by following the IPEV guidelines) or both, we cannot discern. 

Regardless of the underlying mechanics, our results show that being a member of a reputable industry 

association is important in order to reduce information asymmetry between LPEVs and investors, and we 

therefore confirm H6. 

 

14.2.2.4. Voluntary disclosure 

The two variables related to voluntary disclosure both show the expected directional effect in the 

regression analysis. However, only the dummy capturing the level of detail of NAV reporting (that is, 

whether the LPEV reports the NAV for each of its portfolio companies) is statistically significant (at a 

10% level). Furthermore, its coefficient is more than double the size of the coefficient for frequency in 

NAV reporting. Although not statistically significant, the result for NAV frequency is still of some 

magnitude: Reporting quarterly or more often decreases the CAR with 0.585 pp. This is not 
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inconsequential in a sample where the average CAR is 0.428%, and as such we argue that the variable 

measuring the frequency of NAV reporting is of economic importance. 

 

The level of detail in NAV reporting appears to be an important factor in explaining the level of 

abnormal returns at exit announcements. This is line with our proposition that increased transparency in 

the NAV reporting decreases the ex-post hidden information between LPEVs and investors, as investors 

know more about each portfolio company. Investors are therefore less likely to be surprised by both the 

information revealed at an exit announcement, and the fact that an exit will occur. 

 

The same is true for the frequency of NAV reporting, although its p-value (35.05%) prevents us from 

concluding on the result of this variable with the same rigour as for NAV detail. The reason why the 

former has a smaller effect on the level of CAR may be that it is more relevant for investors to receive 

information about each portfolio company, than to receive aggregate-level information frequently. 

Indeed, as we are studying exit announcements, which only ever concern one portfolio company at a 

time, portfolio company-level information is deemed more relevant for the investors.  

 

On an overall level, based on both statistical significance and economic importance, we argue that there 

is sufficient evidence to support H7 which states that the CAR at exit announcements will be lower when 

the LPEV adheres to additional voluntary disclosure. 

 

14.2.3. Control variables 

The last point we wish to make is that both of the control variables, dSBO and sDAYSEXIT, show, as 

expected, a positive relationship with CAR.  

 

We attribute the positive (and statistically significant) effect of the number of days since the previous exit 

announcements to the fact that signals persist for some time in the minds of investors, but then diminish 

over time. It therefore makes perfect sense that exits taking place within less than a year from each other 

exhibit lower abnormal returns than exits that are further apart. 

 

As already mentioned, the fact that SBOs tend to lead to higher abnormal returns is contrary to the 

findings of Müller and Vasconcelos (2012), who find that IPO is the exit route generating the highest 
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abnormal returns. We suspect that our result stems from the selection criteria applied to our sample, 

rather than a fundamentally different conclusion about the effects of SBOs and IPOs, respectively.75 

 

14.3. Summing up the key findings 

Through the discussion of both the statistical and economic significance of all our variables, we are able 

to synthesise the key findings of our study. These are shown in the table below: 

 

    Table 5. Summary of findings 

 

         Source: Own creation 

 

Firstly, our initial hypothesis of abnormal returns at exit announcements is confirmed. Secondly, the 

group of explanatory factors related to reputation based on past performance (experience and size) have 

no sizeable effect in our study. While this goes against previous findings, we have discussed how this 

may be due to (i) our choice of measurement, (ii) past performance not being that strong a signal, and (iii) 

the fact that the true experience important to investors may not be the experience of the LPEV itself, but 

rather that of its managers and investment professionals.  

                                                           
75

 We do not go further into a discussion about these contradicting findings as that would be outside the scope of this 

study. 

Statistically 

significant

Economically 

significant

Overall 

conclusion

H1 Abn. returns Yes Yes Supported

H2 Experience Not supported

H2a Age No No

H2b Avg. ann. deal value Yes No

H3 Size Not supported

H3a Market cap No No

H4 Inside ownership Not supported

H4a Inside ownership Yes (but opposite way) Yes (but opposite way)

H5 Dividends Supported

H5a Dividends No Yes

H6 Ass. member Supported

H6a EVCA member Yes Yes

H7 Voluntary discl. Supported

H7a NAV frequency No Yes

H7b NAV detail Yes Yes

Hypothesis Sub-hypothesis
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Thirdly, a highly satisfying result is the effect of the variables pertaining to the signalling of responsible 

behaviour. Our findings provide empirical support to the theories of Osnabrugge (2000), Morris (1987) 

and Ramón and Pellón (2007), that signalling of responsible behaviour increases investor confidence, 

lowers the NAV discount and leads to “no surprises” at the time of exit announcements. As an important 

extension of these findings, we note that the variables that were also designed to capture the effect of a 

reduction in ex-post hidden information (the level of NAV detail and NAV frequency, and partly EVCA 

membership), provide us with some of this study’s strongest results. This points to the fact that although 

a reduction in ex-ante hidden information (mainly through signals of responsible behaviour), may serve 

to reduce the NAV discount, and that a key effect comes from a reduction in ex-post hidden information. 

 

Our last and highly interesting finding is that the level of inside ownership, rather than working as a 

positive signal of commitment and alignment, works in the opposite way. A high level of inside 

ownership appears to signal to investors that the risk of managerial entrenchment and extraction of 

private benefits is high. This deteriorates investors’ perception about the LPEV, increasing the NAV 

discount, which in turn leads to high abnormal returns at exit announcements.  

 

*** 

 

Our findings have provided new evidence of the relationship between a reduction in hidden information 

(both ex-ante and ex-post) and abnormal returns at exit announcements. As outlined in the beginning of 

section 10, a vital premise underlying the logic of this study is that the part of the NAV discount caused 

by the presence of hidden information can be directly mirrored in the abnormal returns. That is to say, if 

the discount is low, the abnormal returns will be low as well, and vice versa. Although our study is 

concerned with CAR, the most interesting takeaways will always be related to the root cause of the 

abnormal returns, namely the NAV discount. In the following section we return to the root of the problem 

and use our results about the effects of different factors related to information asymmetry on abnormal 

returns to draw meaningful conclusions and implications about the NAV discount that plagues LPE. 
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15. Implications of the study 

As discussed in section 8.3. the NAV discount in LPE mainly reflects investors’ overall mistrust and 

scepticism towards GPs and the LPEV in general. We also discussed how the presence of a NAV 

discount in LPE affects both LPEVs and investors, and concluded that both parties (especially LPEVs 

themselves) consider the discount to be detrimental to the industry. In the following section we present a 

series of recommended actions that industry players should take in order to reduce information 

asymmetry and achieve a no-discount state. These recommendations are based on our empirical findings. 

 

15.1. Recommendations 

Since the discount originates from the informational gap between investors and GPs, appropriate 

recommendations for reducing the NAV discount must be based on the closing of this gap. In line with 

the strong regression results, the signals of responsible behaviour – the informational aspects of inside 

ownership, dividend payout policies, association membership and voluntary disclosure – all affect the 

discount and therefore form the basis for our recommendations. 

 

15.1.1. Recommended actions for LPEVs 

Through our regression analysis we have shown that one part of the discount can be attributed to the 

extent of inside ownership in LPEVs. The logic is that the higher the level of inside ownership as a 

percentage of outstanding shares, the higher the discount. Based solely on this, an LPEV desiring to 

reduce the discount should strive to keep this ownership at a relatively low level. Indeed, as the average 

level of inside ownership in our sample in 20%, appears that LPEVs believe in the convergence-of-

interest hypothesis of inside ownership. This can also be derived from Blackstone Group’s statement that 

a high degree of managerial ownership is a means of achieving improved “alignment of interests with [their] 

unitholders” (Blackstone Group, 2008: 28; 33). In the context of LPE, our findings clearly show that inside 

ownership is disadvantageous and that LPEVs wishing to close the gap between their share price and 

NAV should take actions towards lowering the level of inside ownership. Still, it is neither necessary nor 

desirable to completely remove inside ownership. If we plot the CAAR against the level of inside 

ownership, it is evident that the CAAR does not turn positive until the level of inside ownership reaches 

approximately 3%. (see Table D3 in Appendix D). Thus our results are not in conflict with the theory of 

TPE, where a minimum GP ownership requirement is set as a means of increasing investors’ confidence 
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in the fund. Based on this, our recommendation is that LPEVs keep their level of inside ownership to a 

relatively low level, not exceeding 3%. This allows the vehicle to incentivise its GPs using compensation 

based on share options and restricted shares, while at the same time avoid negative signalling effects to 

investors about the risks of entrenchment. 

 

Based on the results of the dividend variable another recommendation can be made. Through the 

regression analysis we concluded that the signal sent by paying dividends translate into a reduced NAV 

discount. Based on this, the recommendation is straightforward; LPEVs should signal responsible 

behaviour through regular dividend payments to investors. Nonetheless, this action does not seem to 

account for a substantial part of the discount, as is shown in the practical example of listed FoF Graphite 

Enterprise; despite strong asset realisations and instituting a dividend payment, they still traded at an 

undesired discount of approximately 30% in 2011 (Porter, 2011). This illustrates that the dividend 

payment only portrays a fraction of the NAV discount. Yet, it represents a piece of the puzzle, and our 

recommendation therefore still holds. 

 

Turning to voluntary disclosure, several sound recommendations on how to reduce the NAV discount can 

be made on the basis of this study’s findings. The variables used are all related to the lack of 

informational transparency, and as this is the root cause of the discount they are vital for reaching the 

non-discount state. At a mere variable level we recommend LPEVs to report NAV each quarter or more 

frequently, as this has been proved to have a positive effect on the share price-NAV alignment. More 

importantly, NAV numbers should be disclosed in a detailed manner, showing the state of each portfolio 

company. According to our findings this can be expected to have substantial effect on the share price. 

Lastly, we have proved that LPEVs’ will benefit extensively from membership in EVCA. An EVCA 

membership not only provides the LPEV with a “stamp of approval” by a renowned association, but is 

further believed to improve valuation principles and make them consistent across LPEVs. Looking 

beyond the direct implication of each of the specific variables, our findings show that investors appear to 

want as much information about the vehicles’ underlying investments as possible. This will reduce 

uncertainty and mistrust, which will lower the discount, leading to a better investment environment for all 

parties. The overall recommendation is therefore that more relevant information should be shared 

between LPEVs and investors. For this to be achieved LPEVs need to undergo a change of mentality in 

the way they approach transparency. 
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15.1.2. The responsibility of other stakeholders 

Although we believe that the responsibility of reducing the discount mostly lies with the LPEVs 

themselves, other stakeholders also play important roles. It must be noted that it is not our intention to 

use our findings to make recommendations for governments on new regulations. This is partly because 

the system of law and the way rules and regulations are phrased, interpreted and implemented, vary 

significantly between jurisdictions. Moreover, these regulations are likely to be very broad in their 

interpretation, only setting the minimum requirements, much like the current local GAAP and IFRS.76 

 

In the process of improving portfolio company transparency, the key stakeholders are therefore 

considered to be industry associations and investors. 

 

Turning first to EVCA, we have already established that such a membership is associated with a reduced 

discount. However, that members adhere to the IPEV guidelines is merely expected, not required by the 

association. By making this a strict requirement, both the signalling value and the direct informational 

value of an EVCA membership would increase significantly, resulting in a more substantial discount 

reduction.  

 

Two things must be noted in relation to EVCA: Firstly, since it is a European association, the advantages 

of being a member and of potentially more stringent transparency requirements only pertain to European 

LPEVs. Secondly, since EVCA is an association for both TPE and LPE, it cannot (and should not) be 

expected to focus more on only one “branch” of PE. As the black-box effect has long been regarded 

important for TPE success, a requirement imposed by EVCA to follow IPEV may only benefit LPEVs at 

the expense of TPEVs. A natural solution to both of these issues would be that organisations dealing with 

exclusively with LPE should take on a more prominent role. LPEQ would be an obvious contender to 

EVCA. However, as shown by our simple comparison of means analysis in section 13.1.2.3. LPEQ does 

not currently have the same reputational effect and power as EVCA. We believe this is rooted in the 

                                                           
76

 An example of this is the recent Alternative Investment Fund Managers Directive, adopted in 2011 and set to be 

implemented across the EU in July 2013 (EU, 2011a). Although this directive will increase the requirements for 

transparency, its main purpose is to improve transparency concerning items such as risk management, liquidity 

management, and leverage at the fund level. As such, there are no requirements concerning the level of detail of 

disclosure regarding the finds’ underlying investments (EU, 2011b). Furthermore, the directive does not cover all types 

of LPEVs, as the ones structured as holding companies are exempted. Thus the directive only sets a minimum standard 

and is subject to member states’ interpretation in implementation. 
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lower age and level of experience of the association. If LPEQ manages to increase its member base, we 

see definite potential for LPEQ as an association that can take a leading role in redefining transparency 

and investor relations in LPE. In fact, LPEQ focuses extensively on disclosure and its member are 

“dedicated to increasing transparency in private equity” (LPEQ, 2013e: 1), Additionally, the association 

already recommends a portfolio company break-down of valuations in its reporting guidelines, and in 

June 2013 the association presented its first Award for Excellence in Investor Reporting to a member 

LPEV (LPEQ, 2013e: 6, 2013f).  

 

Investors themselves carry some of the responsibility related to reducing the NAV discount. Small, 

individual investors can participate actively at the General Assembly and use their voting power, but the 

impact of their actions will generally be quite limited. Large, institutional investors, on the other hand, 

can do much more. Due to their size, role as professional investors and larger ownership stakes, they 

have the power to demand more transparency from the LPEVs. They can also assist the LPEV in the 

process of achieving this. Additionally, institutional investors can, if their voting rights allows, help 

ensure that entrenchment does not take place by using their voting powers actively and perhaps even by 

taking a seat on the Board of Directors. 

 

*** 

 

The results of this study have enabled us to come with several material and practically applicable 

recommendations for LPEVs, industry associations and even investors. However, the most important 

players in the fight against the NAV discount are most certainly the LPEVs themselves. We therefore 

summarise the key recommended actions that LPEVs (and their GPs in particular) should draw from this 

study: 

 

1. Reduce the level of insider ownership to a level below 3% 

2. Pay dividends on a regular basis 

3. Increase transparency surrounding the portfolio companies, especially in terms of: 

3.1. The level of detail in reporting  

3.2. The frequency of reporting 

3.3. The clarity surrounding the valuation method used 
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4. Join an industry association, and work with the other members to achieve increased transparency 

and improved investors relations for the industry as a whole 

 

In addition to the direct improvements on the share price, our recommendations surrounding a reduction 

in ex-ante and ex-post hidden information may also counter some of the other factors leading to a 

discount. Firstly, if the discount is intentionally reduced, investors would gain trust in LPEVs, increasing 

their willingness to buy shares. As a result, fund-level liquidity would increase, naturally causing a 

further decrease in the NAV discount. Secondly, if transparency is increased, investors have more and 

better information to base their pricing decision on. We would expect this to lead to less irrational trading 

behaviour, as more information would make trading on noise factors less logical and, in fact, 

unnecessary. In turn, this would lower the NAV discount even further. In sum, we would expect the 

efforts made to reduce the discount through improved transparency and disclosure to have a positive 

spiralling effect.  

 

 

V - CONCLUSION 

 

 

16. Conclusion 

The purpose of this study has been to improve the overall understanding and perception of the LPE asset 

class, and to fill an evident gap in the LPE literature. This was done by thoroughly investigating the 

abnormal returns generated by the announcement of portfolio company exits by LPEVs. Part I 

(Introduction) outlined the motivation behind our choice of topic, as well as the methodology used 

throughout the study. Part II (Theory and hypotheses development) thoroughly presented a review of PE 

and LPE. This was accompanied by a comprehensive investigation of the causes behind the NAV 

discount, using several relevant strands of literature. Based on this theoretical foundation, we formulated 

seven hypotheses about the effect of exit announcements on abnormal returns. Part III (Data and 

analyses) introduced our sample, and an event study was conducted that confirmed our initial hypothesis. 

This was followed by a multiple regression analysis aimed at exploring the reputational effect of 

revealing information on abnormal returns. Part IV (Results and discussion) presented and discussed the 
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results of the preceding analyses. Somewhat surprisingly, signalling of past performance (experience and 

size) had no sizable effect on the abnormal returns at exit announcements. We explained how this may be 

due to our choice of measurement, the weak signal of past performance, or the fact that our measures do 

not capture the type of experience valued by investors. With regards to signalling of responsible 

behaviour our results were strong and rather interesting. All variables turned out either statistically or 

economically significant (or both), and as such we provided new evidence of the relationship between 

reduced ex-ante and ex-post information asymmetry and abnormal returns at an exit announcement in 

LPE. Finally, based on the convincing findings, we recommended the following actions to be taken by 

the different LPE industry participants with the aim of reducing the NAV discount: (i) keep the inside 

ownership level below 3%, (ii) pay dividends on a regular basis, (iii) improve openness surrounding 

portfolio companies, and (iv) join an industry association with the purpose of improving transparency and 

investor relations at an general industry level. 

 

Based on our overall review of the practical implications of our study, and the actions we recommended, 

it is clear that LPE must distinguish itself from TPE. The players in the industry, most notably the LPEVs 

themselves, must accept that the difference between TPE and LPE goes beyond that of the mere listing. 

In fact, a quotation radically changes the structure of the investor base, and as reflected in the NAV 

discount; the lack of information sharing is not appreciated. In this sense, the prerequisites for a 

responsibly operating LPEV are conceptually different from those of a TPEV. Based on this, we propose 

that LPEVs let go of the infamous black-box concept regarding investments. While the secrecy and 

uncertainty of the black box may work in TPE with fewer and more professional investors, our study has 

shown that this concept does not work in LPE. Here, the overall message is: More information sharing! 

For their own sake and that of the industry as a whole, GPs must dare to take a leap towards becoming 

more like a traditional public corporation, and realise that all investors ask is more clarity and more 

disclosure. This is the only way in which the NAV discount can be eliminated. Indeed, the words of 

Demaria (2009) appear to ring true: the discount that haunts LPE is in fact a “black box effect”! 
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APPENDICES 

 

 

Appendix A 

Figure A1. The PE investment process 
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Appendix B 

Table B1. Overview of sample 

 

Name of LPEV Country Org. structure IPO TS SBO

Exits, 

total Per cent

3i Group UK Direct PE fund 0 2 1 3 1,6%

American Capital US Direct PE fund 0 10 3 13 6,9%
Apollo Global 

Management US Direct PE fund 0 2 1 3 1,6%

Blackstone Group US PE firm 0 4 3 7 3,7%

Bure Equity SE Direct PE fund 1 10 3 14 7,4%

Candover Investments UK Direct PE fund 1 5 7 13 6,9%

Capman FI PE firm 0 13 4 17 9,0%

Carlyle Group US PE firm 0 0 1 1 0,5%

Deutsche Beteiligungs DE Direct PE fund 1 8 4 13 6,9%

Dinamia Capital Privado ES Direct PE fund 0 4 2 6 3,2%

Dunedin Enterprise Inv. 

ment Trust UK Direct PE fund 0 1 0 1 0,5%

Electra Private Equity UK Direct PE fund 0 4 5 9 4,8%

Eurazeo FR Direct PE fund 0 0 4 4 2,1%

Fortress Investment Group US PE firm 1 1 1 3 1,6%

GIMV NL Direct PE fund 3 11 5 19 10,1%

HGCapital Trust UK Direct PE fund 0 2 3 5 2,7%

KKR & Co. US PE firm 1 4 0 5 2,7%

MCG Capital Corp. US Direct PE fund 0 5 1 6 3,2%

MVC Capital US Direct PE fund 0 6 0 6 3,2%

Onex corp. CA Direct PE fund 3 4 4 11 5,9%

Ratos SE Direct PE fund 0 13 4 17 9,0%

SVG Capital UK FoF 0 0 1 1 0,5%

Unternehmens Invest AT Direct PE fund 2 1 0 3 1,6%

Wendel FR Direct PE fund 3 3 2 8 4,3%

TOTAL 16 113 59 188 100,0%

Per cent 8,5% 60,1% 31,4% 100,0%
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Table B2. Distribution of LPEVs by geography 

 

 

 

Table B3. Distribution of LPEVs by organisational structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Geography

Number of 

LPEVs Per cent

North America 9 37,5%

United Kingdom 15 62,5%

Rest of European Union 5 20,8%

Total 24 100,0%

Organisational 

structure

Number of 

LPEVs Per cent

Direct fund 18 75,0%

Fund-of-fund 1 4,2%

Listed firm 5 20,8%

Total 24 100,0%
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Appendix C 

Figure C1. Distribution of DEALV – level   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C2. Distribution of DEALV – natural logarithm 
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Figure C3. Distribution of MCAP – level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C4. Distribution of MCAP – natural logarithm 
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Table C1. CAAR across exit routes 

 

 

Figure C5. Distribution of DAYSEXIT – level 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C6. Normality of residual – histogram (n=192) 

 

 

 

 

 

 

 

 

 

Age Mean

IPO 0,358%

TS 0,382%

SBO 0,805%
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Figure C7. Normality or residuals – scatterplot (n=192) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C7 and C8 show that there are two outliers.  

 

Table C2. Ramsey RESET test (n=192) 

  

 

H0:  No misspecification 

H1:  Misspecification 

 

As all P-values are higher than 0.05, we cannot reject the H0 of no misspecification, and conclude that 

our model is well specified. 
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Figure C8. Normality of error terms – histogram (n=190) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C9. Normality of error terms – scatterplot (n=190) 
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Table C3. Pair-wise correlation among explanatory variables (n=190) 

 

 

Table C4. The VIF (n=190) 
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Table C5. The CI (n=190) 

 

 

 

 

 

 

 

 

 

 

Table C6. Auxiliary regressions (n=190) 

 

Table C6a. logMCAP         Table C6b. YINC 
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Table C6c. logDEALV    Table C6d. INDIV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table C6e. dNAVFRQ    Table C6f. dNAVDET 
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Table C6g. dEVCA     Table C6h. dCOMLAW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table C6i. dDIV     Table C6j. dSBO 
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Table C6k. dDAYEXIT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table C7. The VIF (n=190) 
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Table C8. The CI (n=190)        

 

 

 

 

 

 

 

 

 

 

Figure C10. Residual plot – new outliers 
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Figure C11. Residual plot - new outliers removed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C12. Residual plot - new outliers removed 
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Table C9. dCOMLAW vs. dEVCA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C13- Residual plot to detect heteroscedasticity 
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Table C10. White’s test 

 

White’s test 

 

H0:  Var(ui) = Var(Yi) =    for all i (homoscedasticity) 

H1:  Var(ui) = Var(Yi) =   
  for all i (heteroscedasticity) 

 

Test statistic: n ∙ R2   χ2(df) = 188 ∙ 0.416 = 78.208 

Critical value: χ2
0,95 (57) = 75.62375 

 

As 78.208>75.62375 we reject the H0; heteroscedasticity is present 
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Table C11. Robust standard errors 
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Appendix D 

Figure D1. CAR against age 

 

 

Table D1. DEALNUM vs. logDEALV 
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Table D2. INDIVVALUE vs. INDIV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table D3. CAAR for each level of inside ownership (%) 

 

 

 

 

 

 

 

 

 


