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Abstract
Using PitchBook’s private equity (PE) database of 4548 PE funds from 42 countries for the 2000 to 2012 period, we find that 
higher reporting frequency is associated with lower information asymmetry in performance reports from general partners 
(GPs) to limited partners. We also find that endowments are systematically associated with less reported unrealized returns 
as a percentage of total returns generated from GPs. Moreover, endowments receive more performance reports from their 
PE funds, implying more stringent governance. These findings persist after controlling for various institutional and GP 
characteristics and are robust to several adjustments for endogeneity concerns. This study also contributes to the finance, 
accounting, and business ethics literature on financial reporting quality.
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“If I were running a pension fund, I would be very careful 
about what was being offered to me.” - Warren Buffett, 
May 2019, Bloomberg News (https​://www.bloom​berg.
com/news/artic​les/2019-05-04/buffe​tt-slams​-priva​te-equit​
y-for-infla​ted-retur​ns-debt-relia​nce.).
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Introduction

Private equity (PE) funds are sophisticated financial inter-
mediaries investing in relatively high-risk, illiquid securities 
in private companies on behalf of their investors, or limited 
partners (LPs). PE fund managers, or general partners (GPs), 
have the necessary expertise to successfully invest in those 
portfolio companies but they might be less transparent about 
their operations and disclosures to maintain their competi-
tiveness. Such opacity vis-à-vis the general public and the 
less-regulated market status naturally results in two sources 
of agency problems: between GPs and their portfolio com-
panies/entrepreneurs and between GPs and LPs (Morrell and 
Clark 2010; Kandel et al. 2011). Extant research in PE, more 
specifically on the agency problems and information asym-
metries that arise in earlier-stage venture capital (VC), has 
concentrated on the relationship between GPs and portfolio 
companies/entrepreneurs (Jensen and Meckling 1976; Amit 
et al. 1998; Higashide and Birley 2002; Fried and Ganor 
2006; Morsfield and Tan 2006; De Bettignies and Brander 
2007; Yitshaki 2008; Bonnet and Wirtz 2012; Wongsunwai 
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2013). The GP-LP relationship between PE fund managers 
and their investors has been relatively understudied and thus 
is the main focus of this study.

In PE fund management, GP-LP agency problems are 
exacerbated by the arguably less rigorous regulation of 
PE funds as compared with other financial intermediaries 
such as mutual funds and hedge funds (Cumming 2005; 
Nielsen 2008; Cumming and Walz 2010; Ferran 2011). 
However, we also know that different types of investors in 
the PE market seem to enjoy different returns and are thus 
arguably better at mitigating agency problems and sur-
mounting information asymmetries (Lerner et al. 2007). 
PE fund managers themselves tend to be quite opaque in 
regard to their investors. The limited partnership structure 
upon which funds are built promotes this opacity as PE 
fund investors risk losing limited partnership liability pro-
tection if they seek to involve themselves too much in the 
operation of the funds. Therefore, unlike PE fund manag-
ers who are skilled at negotiating terms of investment to 
ensure frequent and open interaction between themselves 
and their investee companies, LPs may not necessarily be 
incentivized to seek open and frequent interaction between 
themselves and their investee funds. In short, LPs may 
not necessarily seek to mitigate information asymmetries. 
However, prior research has found that open communi-
cation and frequent interaction between the investor and 
the investee to be a crucial element for the success of the 
investment (Sapienza 1992; Sapienza et al. 1996; Kanni-
ainen and Keuschnigg 2003, 2004; Jääskeläinen et  al. 
2006; Katz 2009; Cumming and Dai 2010; Hain et al. 
2016; Goktan and Muslu 2018). In this paper, we seek to 
add to the PE literature in determining the effect of open 
communication and frequent interaction between GPs and 
LPs, and the ensuing success of reduction in information 
asymmetries.

With reference to PE fund performance reporting, it has 
been well established that the main difficulty in determin-
ing PE fund success or failure rates over the life of the 
fund is that their performance measurements are relatively 
inaccessible to the public (Cumming and Walz 2010; 
Cumming et al. 2010). While mutual funds are required 
to make publicly available daily net asset values (NAVs), 
PE funds are not required, nor are expected to provide 
numerous reports of their holdings. Reporting frequency 
is agreed upon between GPs and each LP independently. 
Moreover, LPs in such funds, who are entitled to at least 
an annual performance report, are ultimately dependent on 
measurements of fund performance that are largely subject 
to PE fund managers’ discretion and more significantly, 
PE fund performance is determined by both realized and 
unrealized returns. Unlike mutual fund investors who can 
verify NAVs with publicly available information, LPs are 
dependent on relatively subjective valuation methods for 

active private investments (Cumming and Dai 2010; Cum-
ming et al. 2013; DaRin and Phalippou 2017). Getman-
sky et al. (2004) suggested that permissiveness relating 
to relatively subjective valuations and reporting quality 
by hedge funds may result from the illiquid assets held 
by hedge fund managers, and as PE funds hold primarily 
illiquid assets, we believe this issue to be exacerbated in 
the PE market. Furthermore, there is no particular report-
ing standard that GPs must adhere to, just guidelines pro-
moted by the respective national and regional PE associa-
tions. Thus, the way GPs report performance to various 
LPs in different countries around the world may differ 
significantly across funds. Although many national PE 
associations have encouraged the creation of more strin-
gent guidelines for the reporting of unrealized returns, PE 
funds are not yet regulated as strictly as hedge funds or 
mutual funds and do not face any mandatory disclosure 
rules in any country regarding their performance.

In this paper, we seek to add to current research by 
providing evidence that PE fund reporting frequency is 
one of the possible explanations for the success of some 
type of LPs. Following Lerner et al. (2007), we also seek 
to address the “Limited Partner Performance Puzzle” 
that endowments’ returns from PE funds are nearly 14% 
greater than the average LPs. Although a recent study by 
Sensoy et al. (2014) has found that the puzzle is no longer 
the case because endowments no longer outperform 
other LPs during the 1996–2006 period, we believe our 
research is still highly relevant in determining the success 
of some LPs over others, especially endowments. Sensoy 
et al.’s (2014) research primarily analyzed performance 
measurements and they used a different sample period to 
attribute outperformance of endowments to greater access 
to top-performing VC partnerships. Our findings on PE 
fund managers’ reporting behaviors may provide further 
explanatory evidence of the superior performance of cer-
tain types of LPs over others, in this case endowments as 
institutional investors in the PE funds, from a more direct 
and governance-based point of view. We analyze PE 
fund reporting behavior of GPs and examine the theory 
of and empirical evidence on GPs’ reporting frequency. 
Institutional investors rank the quality of international 
disclosures from PE funds as one of the most important 
hurdles to be met before they make investment decisions. 
We therefore aim to obtain a specific picture of how LPs 
can better govern their investments and mitigate informa-
tion asymmetries.

We believe that an examination of reporting behavior is 
particularly relevant considering its absence not only in PE 
research, but also in research related to other financial inter-
mediaries such as hedge funds and mutual funds. We con-
tribute to the debate in accounting literature about whether 
more or less frequent financial reporting is necessary and 
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beneficial to investors while more frequent financial report-
ing might cause managerial myopia effects (Leuz and Ver-
recchia 2000; Nallareddy et al. 2017; Ernstberger et al. 2017; 
Kraft et al. 2018; D’Adduzio et al. 2018). We believe our 
study could have important implications for future research 
from financial intermediation managerial performance 
perspective. By using PE as a unique setting, we contrib-
ute to the business ethics literature as well about the ethi-
cal issues in the financial reporting quality to explore the 
possible biases within the performance reports from GPs 
to LPs (Stewart 1986; Staubus 2005; Frecka 2008; Morrell 
and Clark 2010; Kusnadi et al. 2016; Elayan et al. 2016). We 
further believe our study is the first one to use an interna-
tional PE returns database to observe this type of reporting 
behavior.

Using comprehensive PE returns data from PitchBook, 
which comprise 4548 PE funds from 42 countries spanning 
the 2000–2012 period, we find that higher reporting fre-
quency is associated with lower information asymmetries 
in the performance reports from GPs to LPs. We also find 
that endowments are systematically associated with less 
reported unrealized returns as a percentage of total returns 
generated from GPs. Moreover, endowments receive more 
performance reports from their PE funds, implying more 
stringent governance. These findings persist after control-
ling for various institutional and GP characteristics and 
are robust to several adjustments for endogeneity con-
cerns. Our results provide proof that reporting frequency 
can serve to mitigate information asymmetries and agency 
problems, as well as serve to proxy for good corporate 
governance. We provide additional evidence to support 
prior studies on PE fund reporting behavior, such as Arm-
strong et al. (2005), Beuselinck et al. (2008), Cumming 
and Walz (2010), and Brown et al. (2019). However, we 
believe our study is innovative because those prior studies 
did not explore differences in institutional investor types or 
governance. Moreover, our robust results complement and 
support a recent study utilizing survey data by DaRin and 
Phalippou (2017) which suggest active governance effort 
is important for LPs in PE funds. While they find that the 
valuation of unrealized investments is a very important cri-
terion to re-invest in seasoned funds, we have in this paper 
gone on to document, analyze and quantify such active 
governance by using reporting frequency. It is interesting 
to note that in their study, they also find that on average the 
LPs hold one advisory board seat for every three funds, and 
that they only attend 80% of the meetings. Put in another 
way, our results suggest that reporting frequency is espe-
cially important to LPs as investment advisory board mem-
bers have no real operational powers (unlike investment 
committee members), so they rely more on reports issued 
by fund managers and if they do not attend meetings, as 
found by DaRin and Phalippou (2017), and prefer to use 

their own models to evaluate fund performance, they are 
especially reliant on reports issued by PE fund managers 
as benchmarks.

Overall, our analysis and results are consistent with the 
view that PE fund manager reporting behavior is directly 
linked to the information asymmetries reflected in PE perfor-
mance reports. Some institutional investor types are system-
atically better at mitigating such information asymmetries, 
for example, endowments receive substantially more reports, 
and therefore experience substantially higher realized returns 
and lower unrealized returns from their PE investments.

The remainder of this paper is organized as follows. Sec-
tion I discusses the prior literature and develops our hypoth-
eses. Section II presents the data and our summary statistics, 
while section III covers the regression analyses and robust-
ness checks. Section IV concludes and provides an outlook 
for future research.

Literature Review and Hypotheses

GPs act as financial intermediaries for LPs to invest in 
PE investments (Sahlman 1990; Norton 1995). The rela-
tionship between GPs and LPs, however, suffers the same 
principal–agent problems as in any corporation (Jensen 
and Meckling 1976; Fama 1980). Information asymmetry 
exists and is especially severe as LPs seek to select the 
best GP from numerous GPs available, to invest their funds 
(Burton and Scherschmidt 2004; Cumming et al. 2005). 
In this sense, two-way agency conflicts might emerge as 
LPs entrust more experienced GPs with investment deci-
sions, and as GPs influence management of LP funds at the 
expense of LPs who eventually suffer from moral hazard 
(Akerlof 1970; Eisenhardt 1989). Although prior litera-
ture on agency problems focus on remedial tools such as 
screening to reduce the information asymmetries between 
GPs and LPs (Eisenhardt 1989; Norton 1995), we are hard 
pressed to find the economic mechanisms that include the 
role of reporting frequency for the reduction of informa-
tion asymmetries between GPs and LPs in the performance 
reports and thus is worth investigating.

In the PE market, the determination of relative perfor-
mance of investments within portfolios is critical for any 
investor, especially so for institutional investors such as 
pension funds, banks, insurance companies and endow-
ments. These sophisticated investors essentially manage 
funds derived from their own clients, therefore, it is their 
responsibility to identify and invest in the best performing 
financial intermediaries that manage their portfolio of equi-
ties, bonds and the higher-risk alternative investments such 
as hedge funds and PE funds. Identifying the best perform-
ing financial intermediaries, however, is not straightforward. 
A seminal study of PE fund performance by Kaplan and 
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Schoar (2005) analyzed data derived from voluntary report-
ing of fund returns by the PE fund managers to their inves-
tors. They reported that the performance of the 746 PE funds 
in their sample was close to that of the S&P 500 Index. 
Jones and Rhodes-Kropf (2003) also use the same data in 
their research but specifically qualify the self-reported data 
on NAVs due to the difficulty of accurately valuing pri-
vately held and illiquid investments and that different funds 
may also calculate NAVs in different ways. Subsequently, 
Gottschalg and Phalippou (2006) suggested that Kaplan and 
Schoar’s (2005) analysis of PE performance may be optimis-
tic as a number of funds analyzed report high values for their 
unexited investments. The funds reported residual values of 
investments that, if written-off, would negatively affect the 
actual performance reported. Prior research has therefore 
established the relatively common practice whereby PE fund 
managers may report inflated valuations for securities held 
in private companies that are not yet exited. Even though 
such overvaluations can lead to reputational costs, interna-
tional evidence provided by Cumming and Walz (2010) finds 
systematic biases in managers’ reporting of fund perfor-
mance. Getmansky et al. (2004) also suggest that systematic 
biases in reporting of fund performance may also occur in 
the hedge fund industry. They argue that serial correlation in 
hedge fund returns may likely be the result of illiquid securi-
ties within fund portfolios that are contained in the fund as 
they are not actively traded and for which market prices are 
not always readily available.

Such intentional overvaluations by GPs are not only 
determined by the information asymmetries faced by LPs, 
but also by the expected marginal costs and benefits from 
those overvaluations. For example, the trade-off between the 
expected marginal benefit of receiving higher performance 
and management fees versus the expected marginal cost of 
reputational loss in the market may encourage GPs to mis-
report performance. Prior theoretical research along these 
lines has shown that if investors are patient enough, insiders 
will disclose their private information more truthfully, and 
the accounting disclosure environment is generally sufficient 
to assess the credibility of insider disclosures (Verrecchia 
1983; Benabou and Laroque 1992; Healy and Palepu 2001; 
Stocken 2000; Neus and Walz 2005).

Therefore, the information asymmetry level and the pos-
sible misvaluation in the PE performance reports might raise 
similar concerns about the ethical issues of GPs. Prior lit-
erature in business ethics have documented the ethical issues 
and failures in financial reporting in different ways. In one 
example, the intentional structuring of lease contracts to avoid 
disclosing leased asset and liability amounts has been found 
to have led to the accounting debacle in Enron (Frecka 2008). 
Research has also found that fraudulent financial reporting, 
the release of financial statements with errors so material 
as to require restatement and the biased reporting marred 

by defects, all lead to the conflicts between management’s 
interest in reporting its performance in a favorable light and 
investors’ interest in decision-useful financial information 
(Staubus 2005). Thus, the quality of financial reporting is 
closely related to the ethics of corporate managers, account-
ants, and audit committees (Stewart 1986). For example, more 
diversified audit committees will have higher-quality financial 
reporting (Kusnadi et al. 2016) and the disclosures of positive 
changes in firm ethical performance will positively affect firm 
value (Elayan et al. 2016). Ethical disclosure has meaningful 
impact to the business and public good.

Although PE funds are not required by law or any specific 
regulations to routinely report performance to investors, PE 
fund managers should still adhere to the minimum mandatory 
reporting requirements of the type of partnership or corporate 
structure they have chosen to administer their funds. Addi-
tional reporting obligations regarding frequency or quality 
would depend on the terms of the contract between GPs and 
LPs (and note that each separate investor may potentially 
agree to different terms). Prior studies in private equity also 
highlight how reporting quality and reputation matters in the 
PE industry and how reduction in information asymmetry ulti-
mately improves disclosure quality. By comparing VC-backed 
IPOs with non-VC-backed ones, Morsfield and Tan (2006) 
found that earnings management would be less upward in 
those VC-backed IPOs, and Wongsunwai (2013) further pro-
vided evidence that firms backed by high-quality VCs would 
have less aggressive financial reporting and thus have lower 
probability linking to manipulation. Katz (2009) also found 
that the presence of and monitoring by PE sponsors restrains 
upward earnings management and induces a higher frequency 
of timely loss recognition. Therefore, financial reporting of 
PE-backed firms is seen as value-informative (Armstrong 
et al. 2005; Hand 2005). A recent study by Goktan and Muslu 
(2018) examines the reporting quality of portfolio compa-
nies that are backed by listed and unlisted PE firms. They 
found that the public reporting model of listed PE firms leads 
to greater capital market benefits than the private reporting 
model of unlisted ones. Although those studies are mainly 
focused on the relationships between GPs and their portfolio 
companies, their insights about the quality and frequency in 
financial reporting lead us to work toward understanding the 
GP-LP relationship by investigating the reporting frequency 
in the performance reports.

Reporting frequency is also a lively debate subject in the 
accounting literature given recent consultations by the Secu-
rities and Exchange Commission (SEC) in the U.S. that is 
considering changing reporting frequency from quarterly to 
biannually. One concern is that more frequent reporting may 
spur myopia in the financial markets. Although Leuz and Ver-
recchia (2000) and Fu et al. (2012) confirmed that increased 
disclosure and transparency is beneficial through improved 
liquidity and reduced cost of capital, other studies found 
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competing results. By examining how mandatory quarterly 
reporting affects managers’ business decisions in terms of 
real activities manipulations, Ernstberger et al. (2017) found 
higher managerial short-termism resulting from increased 
reporting frequency requirements. Similar results of increased 
real earnings management following the adoption of quarterly 
interim management statements (IMS) have been found by 
Nallareddy et al. (2017). A recent study by D’Adduzio et al. 
(2018) added fuel to the debate by providing evidence that 
higher reporting frequency mitigates investor myopia by pro-
viding investors more information on future earnings.

Empirical evidence shows us that PE fund disclosure is 
increasingly important to investors (Beuselinck et al. 2009; 
Cumming and Johan 2007, 2013). We believe one of the most 
efficient ways to reduce information asymmetries between 
GPs and LPs is to increase the frequency of performance 
reports. Reporting frequency is viewed as a proxy for mana-
gerial expertise, operational efficiency, and good corporate 
governance. Moreover, fewer time lags between reports may 
mitigate managerial discretion and can mean fewer opportuni-
ties for GPs to continuously misreport unrealized returns and 
convincingly overstate performance. While we do not under-
estimate the difficulty of accurately valuing privately held and 
illiquid investments, we believe that more frequent reporting 
may increase accuracy levels, or at least, highlight potential 
inaccuracies and mitigate information asymmetry levels. 
More frequent reporting also enables institutional investors to 
make better informed cash flow decisions, to better benchmark 
fund performance against their own NAV models (DaRin and 
Phalippou 2017) and to better manage the relatively higher 
illiquidity risks associated with PE fund investments. PE fund 
managers will also find that more frequent reporting allows 
them to overcome the informational risk hurdles perceived by 
institutional investors, and to encourage future fund inflows. 
We therefore hypothesize the following:

H1  Higher reporting frequency is associated with lower 
information asymmetry in the performance reports from 
GPs to LPs.

As mentioned earlier, neither reporting frequency 
(beyond the annual minimum) nor reporting quality are 
predetermined by laws or regulations, and they are primary 
obligations resulting from previously agreed upon terms 
between a PE fund and its investors. In view of interna-
tional differences across PE funds and investors (Schertler 
and Tykvova 2006), we seek to test whether the impact of 
reporting frequency on information asymmetry will persist 
across countries for different time periods and under dif-
ferent institutional environments. Our focus is on the legal 
environments. Prior studies suggest that investors are bet-
ter protected and financial markets are more transparent in 
countries with stronger legal protections (La Porta et al. 

1998, 2006). Cheng and Courtenay (2006) found that bet-
ter regulations and accounting standards positively affect 
the quality of voluntary reporting across countries. Huang 
et al. (2019) in turn suggested that investors may find it less 
costly to verify information disclosed by firms in countries 
with better legal standards. With regard to PE disclosure, 
Cumming and Johan (2013) found that fair valuation clauses 
in PE fund contracts are more likely to be enforced in coun-
tries with stronger and better legal environments and there-
fore such clauses are more likely to be included by PE fund 
investors. It must be noted though that better legal environ-
ment may not necessarily remove all incentives or potential 
avenues for GPs to misreport portfolio (company) values 
and increase the information asymmetry level in their per-
formance reports. Miller and Reisel (2012) suggested that 
investors in the bond market revert to contractual agree-
ments to overcome weaknesses in country-level protections. 
As such, additional measures may be taken by LPs, such as 
contractually requesting more frequent reporting from GPs.

These measures have both costs and benefits to GPs and 
LPs. Prior research related to firms vis-à-vis their investors 
found that increased reporting may lead to higher quality 
of proprietary information and more accurate market valu-
ation of the firm assets (Verrecchia 1983, 1990; Darrough 
and Stoughton 1990; Hayes and Lundholm 1996; Admati and 
Pfleiderer 2000). In addition, some recent empirical studies 
also confirmed such benefits in terms of reducing the firm’s 
cost of capital and improving liquidity in the stock market 
(Leuz and Verrecchia 2000; Fu et al. 2012). Gigler et al. 
(2014) also highlighted the benefits of increased financial 
reporting frequency to serve as more effective discipline tools 
of market prices and deter negative NPV projects. Mensah and 
Werner (2008) found that more frequent interim reports could 
lead to more efficient security pricing. Van Buskirk (2012) 
found that more frequent disclosure will provide an incentive 
for increased private information acquisition by sophisticated 
investors which will lead to reduced information asymmetry 
and accelerate the rate where information is impounded into 
market prices. Although Van Buskirk (2012) covers the retail 
sector only, we believe his findings are highly relevant to our 
study of PE funds where private information disclosure by 
GPs are relied heavily upon by LPs to determine the value of 
their investments and also to mitigate managerial discretion. 
We expect LPs to seek increased disclosure from GPs due to 
potential benefits listed above.

There are of course costs to these additional measures. 
Prior theoretical research has found that increased voluntary 
disclosure could potentially affect PE fund investment effi-
ciency and might also be costly in terms of additional com-
pliance costs (Stein 1989; Gigler et al. 2014; Roychowdhury 
et al. 2019). These costs lead us to seek to determine the per-
sistence of voluntary reporting frequency by PE funds across 
different legal jurisdictions. We therefore refer to Renders 
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and Gaeremynck (2007) who looked at early (voluntary) 
IFRS adoption across seven European countries. They 
argued that the adoption of this accounting standard that is 
associated with increased disclosure by firms depends on the 
level of investor protection and the ensuing cost of adoption. 
In countries with weaker investor protection, firms that have 
higher private benefits are less likely to adopt IFRS due to 
the potential loss of these benefits, or higher costs to insid-
ers. They contrasted this with countries that have stronger 
laws protecting investors that limit private benefits of con-
trol, and thus lowering the costs of implementation. Follow-
ing their study, we believe that GPs will increase disclosure 
in better legal environments to take advantage of the benefits 
vis-à-vis their investors listed above, but also because GPs 
have lower private benefits in these better institutional envi-
ronments and thus the cost of additional disclosure is lower.

With regard to different types of institutional investors, 
Lerner et al. (2007) found that endowments perform rela-
tively better in PE investments than other LPs. As one of 
the most active capital market players, endowments pru-
dently invest their assets with specific long-term perspec-
tive attempting to maximize returns while controlling for 
risks to reserve capital for future generation as well as to 
meet the current missions. Many prior studies in the litera-
ture have been focused on the performances and strategies 
of endowments trying to shed more lights on the secrets of 
their successes. In Lerner et al.’s (2008) follow-up paper, 
they used College Board and NACUBO1 survey data, and 
found that the superior investment performance of endow-
ments is attributable to their higher-quality student body, 
more sophisticated use of alternative investment tools, and 
larger investment size. By using more updated NACUBO 
data, Dimmock (2012) also found that those wealthier and 
highly selective universities will hold much riskier portfolios 
in their endowments. Brown et al. (2014) also showed that 
endowments would change payout policies in response to 
financial market shocks to better mitigate downside risks.

Although some other studies shared different voices on 
such outstanding performances no longer existed with evi-
dences that endowments, on average, did not outperform the 
market index and have negative alphas in their sample (Bar-
ber and Wang 2013; Dahiya and Yermack 2019), Barber and 
Wang (2013) still found that strategic allocations to alterna-
tive investments were a source of excess returns for a hand-
ful group of elite endowments. Such an outcome coincides 
with a recent study by Lo et al. (2019) who used U.S. IRS 
tax filing data to investigate the risk, return and asset allo-
cations of endowments. They concluded that the larger the 
size of endowments, the more they will invest in riskier and 

higher-returning assets. Given the fact that over the past two 
decades, endowments shifted their asset allocation weights 
more and more towards alternative assets such as hedge funds, 
private equity, venture capital, private real estate, and illiq-
uid natural resources (Dimmock et al. 2019), this strategic 
change contributed to the outstanding performance generated 
from those endowments and has been widely utilized by other 
institutional investors. Brown et al. (2010) also used asset allo-
cation data from university endowment funds to show that 
actively managed funds outperform passively managed ones.

Allocation to alternative asset classes such as private equity 
requires better asset selection skills, longer gestation periods 
and higher minimum investments, endowments as pioneers 
and major investors in the PE market reaped high returns. 
Although we analyze different periods in our sample, we 
believe endowments will still perform relatively better than 
other LPs as previous research finds that they are arguably 
more sophisticated LPs. In Lo et al.’s (2019) study, they also 
determined that other characteristics including expenses and 
governance structures might also impact investment out-
comes as independent boards were linked to higher returns. 
Therefore, we expect that for endowments, higher reporting 
frequency will be the chosen contractual substitute to over-
come weaker investor protection and this will jointly affect 
the information asymmetry level in the performance reports 
of those PE funds residing in better legal environments. Our 
second hypothesis is summarized as:

H2  The negative association between reporting frequency 
and information asymmetry in the performance reports from 
GPs will be strongest when LPs are endowments and legal 
environments are better as GPs have lower private benefits 
of control to relinquish.

Data and Summary Statistics

Our study takes advantage of PitchBook2’s comprehensive 
PE returns database. The PitchBook data not only include 
voluntarily self-reported fund-level performance multiples, 

1  NACUBO stands for the National Association of College and Uni-
versity Business Officers which is a membership organization repre-
senting more than 1,900 colleges and universities across the U.S.

2  PitchBook database is a relatively new source to the academic lit-
erature and in recent studies by Brown, Harris, Jenkinson, Kaplan and 
Robinson (2015) and Harris, Jenkinson and Kaplan (2015), they dis-
covered that PitchBook’s coverage is pretty similar to other private 
equity databases, such as Preqin, Cambridge Associates and Burgiss, 
in North America but varies outside this region. According to Pitch-
Book, the data are mainly obtained from filings, press releases and 
websites, and collected, verified, and integrated with additional infor-
mation by their data teams. Their research team also surveys compa-
nies, advisers, investors, lawyers, accountants, and lenders to cross-
validate collected data and to gather additional information (see https​
://pitch​book.com/resea​rch-proce​ss for detailed information about how 
PitchBook collect data). Recent research on private equity and angel 
investors are using this database as the main data source (Cumming 
and Zhang, 2019; Fuchs, Füss, Jenkinson and Morkoetter, 2019).

https://pitchbook.com/research-process
https://pitchbook.com/research-process
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but also a rich trove of information on related LPs, fund 
managers, and fund characteristics. Our sample data span 
2000 through 2012, with a total of 4548 PE funds from 42 
countries. The data comprise 491 LPs, with a wide range of 
institutional investors, where approximately 70% are pension 
funds (a combination of public and corporate), nearly 22% 
are insurance companies, and about 7% are endowments. 
The remaining 1% cover funds of funds, sovereign wealth 
funds and other LPs.

Our cross-jurisdictional analysis across investor and PE 
fund type adds to the existing literature on single country 
analysis or single LP type. Moreover, to obtain the maxi-
mum amount of information on fund performance and 
reporting behavior, we analyze various fund types as well as 
various fund styles. This differentiates our study from recent 
work that has focused primarily on buyouts or venture capi-
tal funds (Harris et al. 2014; Robinson and Sensoy 2016).

Table 1 summarizes the main variables in our dataset. We 
investigate the ex-post examined reporting frequency from 
each GP to various LPs per year and the RVPI as a percent-
age of TVPI reported as dependent variables. The explana-
tory variables include the PE valuation variables DPI, RVPI, 
the GDP growth rate for each country’s economic devel-
opment, the MSCI returns for each country’s stock market 
conditions, legality index, Hofstede’s long-term orientation 
variable as a cultural dimension, as well as a variety of con-
trol variables to capture LP and GP characteristics.

Our first primary variable of interest is reporting fre-
quency, which is calculated as the actual ex-post examined 
reporting times from a GP to different LPs. Note that it is 
common for fund managers to exhibit some differences in 
their reporting behaviors, because reporting frequency and 
quality depend on each LP’s requirements. For example, if 
a GP has three LPs, it may be providing an annual perfor-
mance report to LP #1, a quarterly performance report to LP 
#2, and a monthly performance report to LP #3.3

From our data, we can empirically investigate such 
behavior across PE funds in different countries and over our 
sample period. This provides us with a unique opportunity 
to explore all the possible reasons behind. For example, in 
addition to the different contract terms between GPs and 
LPs, there may also be other governance or monitoring 

reasons. Moreover, the PitchBook database provides detailed 
information on testing international differences across coun-
tries and over time, which can further explain the reasons 
behind such reporting behavior.

We examine the data in a panel setting across countries 
and years. Our first step is to present some of the highlighted 
details from our PitchBook data and provide preliminary 
means difference test results. We divide our entire sample by 
LP types (for a total of 491, which includes 9 endowments, 
163 pension funds, 296 insurance companies, 10 funds of 
funds, 2 sovereign funds, and 11 "other" LPs which the data 
classify simply as "other"). Our sample thus covers a wide 
range of LPs and provides an interesting opportunity to 
explore PE fund characteristics across different LP types. 
The LPs in our sample began investing in the PE sector from 
1976; the latest began in 1999. In later sections, we will dis-
cuss the relatively superior performances by endowments. 
But here we just provide additional evidence to support the 
early-mover advantages documented by Lerner et al. (2007), 
because, in our sample, endowments were among the first to 
begin investing in PE.

In panel A of Table 2, we find that, as compared with 
other LPs, endowments are relatively smaller with fewer 
total assets under management, but endowments almost 
always occupy the top two positions in terms of annual com-
mitments, contributions, and distributions to their PE funds, 
which implies that they are among the most active players in 
the PE sector. The last column also confirms the activeness 
in the PE market of endowments with about 183 PE funds 
invested every year.

Panel B of Table 2 divides our sample by LP types and 
presents all the sample mean characteristics, including total 
number of funds invested, average fund size, four main per-
formance measurements, reporting behavior, information 
asymmetry proxy, and the number of LPs associated with 
each fund per year. Public pension funds invest in the highest 
number of PE funds, followed by insurance companies and 
endowments. In the second column, we summarize average 
fund sizes, with all types of LPs investing significantly dif-
ferently from each other where funds of funds are generally 
the largest, followed by insurance companies and public pen-
sion funds. And the last column shows that the number of 
LPs per PE fund for each year in our sample. It is somewhat 
puzzling that PE funds invested by insurance companies 
have an average of about nine LPs investing in them, which 
implies those funds are relatively popular. But we find that 
they exhibit rather poor performance over time, so the level 
of popularity is quite surprising.

The columns 3–8 of Panel B in Table 2 are what we want 
to discuss more as those involved the main variables of inter-
est of this study. We summarize the four most commonly 
used performance measurements. Besides the “Other LP 
Type” category, endowments exhibit the highest IRR, the 

3  We were initially concerned with the quality of the data as some 
LPs received more than 12 performance reports a year. Our concerns 
were however alleviated as we sought clarification from our data 
provider. We were informed that the valuations of unexited portfo-
lio companies that appear in the fund/LP reports are the valuations 
reported by the GPs to the LPs. GPs are usually (depending on geog-
raphy) required to value their holdings at least once a year (some do 
it much more frequently with varying levels of conservativeness) and 
this is reflected in the NAV and unrealized gains to the LPs. Such 
reporting behaviors are thus reflected how GPs report performances 
to LPs.
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highest DPIs, the second lowest RVPIs, and the second high-
est total TVPIs.4 We find similar evidence as in Lerner et al. 
(2007), and we demonstrate that endowments are relatively 
the best investors in the PE market.5 On average, they exhibit 
significantly higher realized returns and significantly lower 
unrealized returns than all other LPs. Due to a lack of obser-
vations of IRR measurements, we focus on those three valu-
ation multiples in later sections. In the next column, we also 
summarize the reporting behavior from different LP types in 
terms of reporting frequency. We find new evidence that may 
help explain why endowments perform better than other LP 
types, which may also help address the so-called “Limited 
Partner Performance Puzzle” raised by Lerner et al. (2007). 
Endowments enjoy the highest reporting frequencies from 
their PE funds, an average of about 3 times over the course 
of a calendar year. This is significantly higher than all other 
LPs. We believe that higher performance reporting fre-
quency can help reduce information asymmetries between 
GPs and LPs and serve as a proxy for better governance 
procedures between them.

We discuss this notion in more detail in later sections, 
and we provide robust results to confirm our findings. The 
next column summarizes our second main variable of inter-
est to proxy for the information asymmetries in the perfor-
mance reports. We created this variable under the notion 
that within RVPI reported, the residual value is an estimated 
fair value of the underlying portfolio investments and it is 
largely subject to PE fund managers’ discretions even not 
manipulations. If such residual value makes up most of the 
component in the total value reported, then the inaccurate 
estimates drive the performance of GPs. Given GPs have 
relatively more information advantage about the portfolio 
firms invested and their actual performances with strategic 
exit plans, the higher the RVPI as a percentage of TVPI 
reported, the more information asymmetries are between 
GPs and LPs and thus more variability those valuation mul-
tiples may experience over time. We note that endowments 

have the lowest percentage reported among all other LPs 
which means the information asymmetries in the perfor-
mance reports are the lowest between endowments and 
their GPs. This is also a proxy for good governance between 
endowments and their GPs and such facts may explain the 
higher level of monitoring found by endowments, as well as 
another potential secret of their success.

Panel C of Table  2 presents the preliminary results 
regarding the implementation of FAS 157 and the associated 
possible impact will have on our main variables. In Septem-
ber 2006, the Financial Accounting Standards Board (FASB) 
changed the rules about NAV valuations, part of FAS 157 
(ASC 820) requires fair-value reporting of balance sheet 
assets and all U.S. funds should comply by the end of 2008. 
In this way, it is important to take this regulation change as 
a consideration for our tests. Here we mainly present the 
means difference tests regarding reporting frequency and 
the RVPI as a percentage of TVPI reported. We constructed 
a dummy variable of post-2008 which equals one when the 
FAS 157 should have been implemented after year 2008 and 
equals zero otherwise. We restrict our subsample in the U.S. 
context by different LP types to further explore how such a 
regulation will actually change the reporting behaviors from 
PE fund managers given this regulation change. If all else 
equal, such a change should improve the disclosure quality 
and will have relatively bigger impact for those who have 
lower reporting frequencies. From our tests, we have found 
that the reporting frequency is significantly more after the 
FAS 157 implementation. But for the impact across differ-
ent LP types, we did find that fund of funds, who seek much 
lower reporting frequency before the FAS 157 will have 
significant improvement, but for those LPs who had negoti-
ated better reporting behavior, some of them decreased the 
reporting frequency, although such decreases are in trivial 
numbers. For the information asymmetries variable, we 
also find the similar results as presented for the reporting 
behavior, for example, insurance company will receive sig-
nificantly improved-quality performance reports from fund 
managers. We also run several robustness checks regarding 
the FAS 157 implementation in the following regression 
analysis section and confirm that it will improve the disclo-
sure quality from PE fund managers.

Table 3 presents simple correlations to highlight the 
relationships across the major variables. The correlations in 
Table 3 confirm the hypothetical view about the information 
asymmetries and reporting behavior at the fund level. It is 
clear that, when reporting frequency is higher, the infor-
mation asymmetries decrease, and the same negative rela-
tionship also applies to endowments and legal environment. 
However, note that our correlations also highlight some 
potential collinearity issues across different explanatory 
variables, which we explore in our multivariate empirical 
tests in the next section.

4  Distributed value to paid-in ratio (DPI) is the ratio of distributions 
paid out to investors to the original invested capital and residual value 
to paid-in ratio (RVPI) which is the of remaining portfolio holdings 
as valued by the PE fund to the original invested capital per year. 
Total value to paid-in ratio (TVPI) is the sum of the DPI and RVPI of 
the PE fund which measures the total returns in each year.
5  We realize that the relatively small number of endowments in our 
sample may be something of a concern. However, because the total 
of their observations is more than 6% of our entire sample, we do 
not believe this poses a serious problem. Note further that, in un-tab-
ulated results, we performed a detailed analysis of the nine endow-
ments, and we are certain our results are not caused by, nor do they 
suffer from, a bias toward the well-performing endowments in our 
sample. The top three performing endowments are quite different 
from the bottom three when sorting by characteristic. The detailed 
analysis is not included but is available upon request.
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Table 1   Variable definitions and summary statistics

Variable name Definition Mean Median Standard 
deviation

Minimum Maximum Number of 
observa-
tions

Annual DPI multiples The annualized Distribution to 
Paid-In (DPI) multiple, which is 
the average amount of capital that 
has been distributed back to limited 
partners as a ratio of total paid-in 
capital, usually stands as a proxy 
for realized returns in PE funds

0.510 0.15 1.00 0.00 32.41 60,934

Annual RVPI Multiples The annualized Remaining Value to 
Paid-In (RVPI) multiple: which is 
the remaining value of a limited 
partner’s fund commitment as a 
ratio of total paid-in capital, usually 
stands as a proxy for unrealized 
returns in PE funds

0.740 0.82 0.56 − 1.52 55.03 61,215

Annual TVPI multiples The annualized Total Value to Paid-
in-Capital (TVPI) multiple: which 
is the sum of the distributions and 
the remaining value of the limited 
partner’s fund as a ratio of total 
paid-in capital, usually stands as a 
proxy for total returns in PE funds

1.251 1.06 1.07 − 1.52 101.00 61,215

Percentage of RVPI in TVPI The percentage of RVPI in TVPI, or 
the remaining (residual) value as a 
component of the total value, as a 
proxy for information asymmetries 
between LPs and GPs

0.692 0.85 0.35 0.00 1.00 61,215

Reporting frequency The ex-post examined reporting times 
within a year for a specific fund to 
a specific limited partner. Differ-
ent PE funds have quite different 
reporting behavior to their limited 
partners, even the same fund will 
report quite differently within a 
year to their multiple LPs

2.185 2.00 1.34 1.00 12.00 61,215

GDP growth rate Annual percentage growth rate of 
GDP at market prices based on 
constant local currency. Aggregates 
are based on constant 2010 U.S. 
dollars. GDP is the sum of gross 
value added by all resident produc-
ers in the economy plus any product 
taxes and minus any subsidies 
not included in the value of the 
products. It is calculated without 
making deductions for depreciation 
of fabricated assets or for deple-
tion and degradation of natural 
resources. Source: https​://data.
world​bank.org/indic​ator

1.357 1.78 2.12 − 10.89 15.24 61,207

MSCI returns The country-specific Morgan Stanley 
Capital International index return 
over the entire sample period from 
2000–2012, a proxy for stock mar-
ket conditions in each country

0.038 0.11 0.21 − 0.74 1.34 61,170

https://data.worldbank.org/indicator
https://data.worldbank.org/indicator
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Table 1   (continued)

Variable name Definition Mean Median Standard 
deviation

Minimum Maximum Number of 
observa-
tions

Legality index The weighted average index of the 
following factors (as per Berkowitz, 
Pistor and Richard 2003): efficiency 
of judicial system, rule of law, 
corruption, risk of expropriation, 
risk of contract repudiation, and 
shareholder rights (as per La Porta 
et al. 1998). Higher values indicate 
“better” legal systems

20.738 20.88 0.75 9.16 21.92 60,888

Log of fund size The natural log of fund size, in $M 6.741 6.70 1.40 − 0.16 11.85 57,992
Fund age The age of a PE fund (in years) which 

calculated by taking difference of 
fund reporting year minus the fund 
vintage year

5.100 4.00 4.67 0.00 36.00 56,997

Total investments per professional 
at GP

The total investments at GP divided 
by the professionals there to act 
as PE firm track record variable. 
Higher values indicate better PE 
firm track record

3.070 2.03 4.60 0.00 38.79 52,713

LTO Hofstede’s index of long-term vs. 
short-term orientation. This dimen-
sion associates the connection of 
the past with the current and future 
actions/challenges. Every society 
has to maintain some links with its 
own past while dealing with the 
challenges of the present and the 
future. Societies prioritize these 
two existential goals differently. 
Societies who score low on this 
dimension, for example, prefer to 
maintain time-honored traditions 
and norms while viewing societal 
change with suspicion. Those with 
a culture which scores high, on the 
other hand, take a more pragmatic 
approach: they encourage thrift and 
efforts in modern education to pre-
pare for the future. In the business 
context, this dimension is referred 
to as “(short-term) normative ver-
sus (long-term) pragmatic” (PRA). 
Source: https​://geert​-hofst​ede.com/
dimen​sions​.html

30.070 25.69 11.47 20.40 100.00 61,171

Endowment dummy A dummy variable equals to one for a 
LP type is Endowment

0.067 0.00 0.25 0.00 1.00 61,215

Public pension fund dummy A dummy variable equals to one for a 
LP type is Public Pension Fund

0.692 1.00 0.46 0.00 1.00 61,215

Corporate pension dummy A dummy variable equals to one for a 
LP type is Corporate Pension

0.003 0.00 0.06 0.00 1.00 61,215

Insurance company dummy A dummy variable equals to one for a 
LP type is Insurance Company

0.222 0.00 0.42 0.00 1.00 61,215

Fund of funds dummy A dummy variable equals to one for a 
LP type is Fund of Funds

0.010 0.00 0.10 0.00 1.00 61,215

Sovereign wealth fund dummy A dummy variable equals to one for a 
LP type is Sovereign Wealth Fund

0.004 0.00 0.06 0.00 1.00 61,215

https://geert-hofstede.com/dimensions.html
https://geert-hofstede.com/dimensions.html
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Regression Analyses

Now that we have laid out some of the unique features 
and consistent findings from prior studies, we perform our 
regression analyses using standard OLS methods. We report 
double clustering model results by controlling individual GP 
funds, fund types, countries and years effects estimates in 
Tables 4 and 5. To address the potential endogeneity issues, 
we detailed our instrumental variable strategy in Table 5. 
We also perform several interaction and subsample tests as 
robustness checks before drawing our conclusions. Those 
reports are in Tables 6, 7, and 8.

What Factors Determine the Reporting Frequency?

In our main regression analyses, we first consider what fac-
tors drive the reporting frequency across PE funds to their 
investors. As there is no mandatory rule similar to the public 
equity market that listed firms should report quarterly or 
biannually as requested by the SEC or stock exchanges like 
NYSE, the reporting rules among GPs and LPs are typi-
cally agreed by the limited partnership contracts and LPs are 
entitled to at least one annual report. Thus, it is important 
to get the idea of the causality direction and relationship 
of the reporting frequency and performance measurements. 
The main regression models in Table 4 use the following 
specification:

Xit denotes control variables including GDP growth rates, 
stock market conditions, legal environments, fund and GP 
characteristics, LP types as well as one Hofstede’s cultural 
dimension of LTO and ε is the error term. Most of the major 
variables are defined in Table 1. Note that there are many 
explanatory variables that we could have included but chose 
to exclude. The primary reasons for our parsimonious speci-
fication are as follows. First, the selected variables are plau-
sibly pertinent to PE fund reporting frequency. Second, note 
that the excluded variables are highly collinear. Hence, any 
additional control variables for the available sets of countries 
and years would not be perfectly suitable without potentially 
introducing spurious results into the regressions. Examples 

ReportFrequencyit = � + �1DPIit + �2RVPIit + �Xit + �it

include some other cultural dimensions measured by Hof-
stede, as well as other legal and institutional variables. Our 
selection and reporting of variables were conducted to assess 
the factors that directly impact information asymmetries and 
reporting behaviors in PE funds.

Table 4 presents our test results with reporting frequency 
as a dependent variable and Models (1) and (2) are using full 
sample while Models (3) and (4) are using subsamples for 
all PE funds report more than once in a year. Our purpose 
here is to investigate what factors determine the reporting 
frequency and whether it is mainly required by different 
LPs. For those PE funds report more than once in a year, 
what other factors might drive such behaviors. All models 
in Table 4 return consistent and statistically significant coef-
ficients on different LP types where only endowments are 
positively associated with reporting frequency implying that 
they will require relatively more performance reports from 
their GPs. The two performance variables of DPI and RVPI 
do not report significant results which alleviate some con-
cerns regarding the driving force of reporting frequency is 
more performance related but not set by the limited partner-
ship contracts. Besides these main discoveries we present 
in Table 4, we also find some other interesting findings: 
(1) for GPs residing in better developed economies and in 
better legal environments, LPs tend to require less frequent 
performance reports; (2) for GPs residing in countries shar-
ing more long-term oriented cultures, their LPs seems to 
be more patient investors and request relatively less per-
formance reports. In our subsample tests of Models (3) and 
(4), we expect the impact from our full sample tests will be 
more prominent and we find consistent results. We also find 
that more active GPs with more investments on hand will 
tend to provide more frequent performance reports which 
intuitively correct.

Will Higher Reporting Frequency Mitigate 
Information Asymmetries Between GPs and LPs?

In order to test our main hypothesis that higher reporting 
frequency is associated with lower information asymmetries 
in the performance reports, we first run a preliminary test 
following the below specification without introducing other 
control variables:

Table 1   (continued)

Variable name Definition Mean Median Standard 
deviation

Minimum Maximum Number of 
observa-
tions

Other limited partner type dummy A dummy variable equals to one for 
a LP type is Other Limited Partner 
Type

0.001 0.00 0.04 0.00 1.00 61,215

This table provides definitions of the main variables in the dataset, the data sources, and summary statistics
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RVPI

TVPI it
= � + �1Report Frequencyit

+ �2Endowments Dummyit

+ �3Legality Indexit + �it

We use double clustering OLS models by controlling 
fund types, individual funds, countries, and years fixed 
effects but without other facets of control variables. In this 
way, we can get a better picture what factors will affect the 
information asymmetry levels presented in the performance 
reports. Model (1) in Table 5 indicates that higher reporting 
frequency will reduce information asymmetries significantly 

Table 2   Mean descriptive statistics by main characteristics

This table provides the main mean descriptive statistics across different main characteristics by LP types and PE funds. The table also provides 
the two-sample means test results between major characteristics groups in our data. The means test is a two-sample t-test with equal variance
*, **, ***Significant at the 10%, 5% and 1% levels, respectively

Number of LPs Year of estab-
lishment of 
PE investment 
program

Total assets 
under manage-
ment (M$)

Annual commit-
ments per PE 
fund (M$)

Annual contri-
butions per PE 
fund (M$)

Annual distribu-
tions per PE 
fund (M$)

Number of 
funds per LP 
per year

Panel A: Descriptive statistics—mean characteristics of LPs, by type of LPs
Endowment 9 1978 13,690.050 87.500 62.832 45.788 183.020
Public pension 

fund
162 1976 24,270.800 143.684 158.429 79.525 188.533

Corporate pen-
sion

1 1988 6824.013 12.693 12.693 1.499 39.737

Insurance com-
pany

296 1999 24,146.920 18.936 19.002 1.379 46.727

Fund of funds 10 1981 26,118.930 14.441 18.529 6.989 52.921
Sovereign wealth 

fund
2 1993 6678.412 19.390 19.542 5.442 81.907

Other LP type 11 1990 6461.832 180.087 179.572 82.262 18.375

Number 
of funds

Fund size (M$) IRR DPI RVPI TVPI Reporting fre-
quency

Percentage of 
RVPI in TVPI

Number 
of LPs per 
fund

Panel B: Descriptive statistics—mean fund characteristics of LPs, by type of LPs
Endowment 645 1290.525*** 5.945*** 0.812*** 0.613*** 1.426*** 3.016*** 0.577*** 4.058***
Public pension 

fund
3660 2023.113*** 5.114* 0.617*** 0.685** 1.245*** 2.285*** 0.656** 6.155***

Corporate pension 80 921.882* 0.137*** 0.872*** 1.014*** 1.026*** 0.885*** 5.380***
Insurance com-

pany
1266 2412.367*** 0.115*** 0.911*** 1.026*** 1.017*** 0.906*** 9.064***

Fund of funds 255 2534.937*** 3.755 0.473*** 1.470*** 2.257*** 1.155*** 0.799*** 5.102***
Sovereign wealth 

fund
128 692.466*** 3.281 0.516*** 0.605 1.119*** 1.245*** 0.638** 3.789

Other LP type 50 262.333*** 21.188*** 0.982 0.572 1.506 1.196*** 0.506 1.489***

Reporting frequency Percentage of RVPI in TVPI

Pre FAS 157 Post FAS 157 Difference Pre FAS 157 Post FAS 157 Difference

Panel C: Descriptive statistics—mean characteristics of reporting frequencies and percentage of RVPI in TVPI, by FAS 157 implementation in 
US

All LPs 2.158 2.301 0.142*** 0.697 0.686 − 0.012***
Endowment 2.827 3.122 0.295*** 0.576 0.578 0.002
Public pension fund 2.630 2.490 − 0.140*** 0.638 0.624 − 0.013***
Corporate pension 1.037 1.025 − 0.012 0.846 0.907 0.061**
Insurance company 1.021 1.016 − 0.006** 0.950 0.887 − 0.062***
Fund of funds 1.005 1.527 0.522*** 0.850 0.726 − 0.123***
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with a pronounced economic effect: a one standard deviation 
increase in reporting frequency will reduce the information 
asymmetries in performance reports by 14.7% relative to 
the mean value of all country-years. In addition, better legal 
environments and endowments will also be associated with 
significantly lower information asymmetries. Combined 
the results from Table 4, we can find that when GPs report 
more frequently, their performance reports will suffer less 
information asymmetries. Moreover, as endowments will 
require more performance reports, they tend to enjoy less 
information asymmetries and such results could help us 
confirm that reporting frequency is a good proxy for high-
quality governance and monitoring efforts by endowments 
to request more frequent reporting in their contract terms. 
Better legal environments will also be an important factor 
which we cannot ignore.

However, our setting will also raise a natural question 
about endogeneity issues. Such an issue might arise from 
the selection criteria of endowments that are driving the 
demand for higher reporting frequency and thus reduce the 

information asymmetries in the performance reports. It is 
also possible that some omitted variables could simultane-
ously drive endowments’ choices and information asym-
metries. In addition, when adding new control variables 
into the model specification, it will also raise the chance for 
interacting or mitigating factors from some of the variables 
as well as the possibility of collinearity issues. Therefore, we 
designed a two-stage regression model with an instrumental 
variable to further address this potential issue.

For the instrumental variable (IV), we first tracked the 
voluntary switches of reporting frequency within each fund-
ing commitment contract by each GP and created a dummy 
variable which highlights those unchanged ones where 
coded as one and otherwise zero. The idea is to identify 
those PE fund managers who will voluntarily switch their 
reporting frequency as a treatment group to compare those 
who do not switch. If it is a good instrument then it should 
be correlated with the endowments’ selection criteria but 
uncorrelated with our information asymmetry variable 
(Angrist and Krueger 2001), because if they do not switch, 

Table 4   Regression models for the determinants of report frequency

This table presents the double clustering model results by controlling individual GP funds, fund types, countries and years effects estimates of 
the determinants of report frequency. All variables are as defined in Table 1
*, **, ***Significant at the 10%, 5% and 1% levels, respectively

Model (1) Model (2) Model (3) Model (4)

Report frequency (full) Report frequency (full) Report frequency (> 1) Report frequency (> 1)

Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

GDP growth − 0.0567 − 2.77*** − 0.0534 − 2.63*** − 0.0792 − 1.44 − 0.0776 − 1.44
MSCI returns − 0.2861 − 1.10 − 0.2730 − 1.08 − 0.8875 − 1.58 − 0.8782 − 1.59
Legality index − 0.0794 − 0.93 − 0.0718 − 4.77*** − 0.1244 − 1.53 − 0.0681 − 3.19***
LTO − 0.0035 − 2.74*** − 0.0044 − 3.52***
LN of fund size − 0.0068 − 0.21 − 0.0076 − 0.25 − 0.0682 − 1.46 − 0.0671 − 1.49
Total investments per professional 0.0049 1.33 0.0053 1.49 0.0085 1.97** 0.0088 2.01**
Fund age 0.0022 0.13 0.0019 0.11 − 0.0288 − 1.13 − 0.0287 − 1.14
DPI − 0.0330 − 1.40 − 0.0342 − 1.44 0.0347 0.93 0.0354 0.95
RVPI − 0.0164 − 0.43 − 0.0155 − 0.40 − 0.0493 − 0.48 − 0.0474 − 0.46
Endowments 0.5260 3.07*** 0.5836 3.07*** 0.2995 3.75*** 0.3048 3.75***
Corporate pension − 1.5729 − 8.75*** − 1.5230 − 8.86*** − 1.1435 − 3.79*** − 1.1429 − 3.78***
Fund of funds − 1.3290 − 8.46*** − 1.3060 − 8.38*** − 1.1184 − 3.60*** − 1.1074 − 3.53***
Insurance company − 1.5843 − 9.71*** − 1.5529 − 9.71*** − 1.4125 − 7.26*** − 1.4102 − 7.17***
Sovereign wealth funds − 1.4387 − 6.27*** − 1.3811 − 6.20*** − 1.5600 − 4.89*** − 1.5385 − 4.93***
Other LP type − 1.4816 − 6.25*** − 1.4552 − 4.80*** − 1.0526 − 2.41** − 1.4499 − 5.14***
Fund types Yes Yes Yes Yes
GP fund effects Yes Yes Yes Yes
Country effects Yes No Yes No
Year effects Yes Yes Yes Yes
Number of observations 49,966 49,966 26,896 26,896
R2 0.2626 0.2606 0.0952 0.0934
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the information content in their reports might be less likely 
to change. Our following models in Table 5 use the below 
specification:

Our 1st stage model (Model (2)) confirms our proposition 
and reveals the selection criteria by endowments as com-
pared with other LPs which might shed some more light 
on their superior performance in the PE market. They tend 
to invest more in relatively smaller-sized mature PE funds 
with more active managers and report more frequently, and 
those funds are more likely to reside in countries with bet-
ter economic development and legal environments. More 

1st Stage ∶ Pr (Endowments Dummy = 1)

= � + �1Report Frequencyit + �2IV it + �Xit + �it

2nd Stage ∶
RVPI

TVPI
it
= � + �1Report Frequencyit

+ �2Endowments Dummyit + �Xit + �it

specifically, the instrumental variable returns significant 
positive coefficients indicating that those PE funds invested 
by endowments are less likely to switch their reporting fre-
quency within each funding commitment contract.

In our 2nd stage regression models, we use the instru-
mented results from our 1st stage model and still find both 
reporting frequency and endowments return significant 
negative results which confirm our H1 (Model (3)) and 
minimize the possible endogeneity concerns. When we add 
more control variables in the 2nd stage model as presented 
in Model (4), we still find that reporting frequency is a good 
indicator to reduce the information asymmetries with sizable 
economic significance: a one standard deviation increase in 
reporting frequency will reduce the information asymmetries 
in the performance reports by 3.4% (Model (3)) and 1.8% 
(Model (4)), respectively. We also find that larger-sized PE 
funds are associated with less information asymmetries and 
fund age is another critical factor to consider as younger 

Table 5   Regression models for reporting frequency impact on information asymmetries in PE

This table first presents the double clustering model results by controlling individual funds, fund types, countries and years effects estimates of 
the impact of report frequency on the information asymmetries variable. The following models present the two-stage regression model with the 
1st stage presenting the selection criteria by endowments on different facets of characteristics with instrumental variable and the 2nd stage model 
present the impact of report frequency on the information asymmetries variable as Model (1). All other variables are as defined in Table 1
*, **, ***Significant at the 10%, 5% and 1% levels, respectively

Model (1) Model (2)—1st Stage Model (3)—2nd Stage Model (4)—2nd Stage

IA—% of RVPI Endowments IA—% of RVPI IA—% of RVPI

Coefficient t-statistic Coefficient z-score Coefficient z-score Coefficient z-score

Endowments − 0.0423 − 5.22*** − 0.6241 − 41.99*** 0.0254 1.57
Report frequency − 0.0760 − 4.14*** 0.2109 30.36*** − 0.0178 − 7.14*** − 0.0092 − 6.06***
Legality index − 0.0038 − 1.66* 0.0722 4.53*** − 0.0015 − 0.18 0.0027 0.64
GDP growth 0.0274 5.41*** − 0.0008 − 1.05
MSCI returns 0.0744 1.46 0.0271 5.70***
LN of fund size − 0.1225 − 16.07*** − 0.0084 − 2.61***
Total investments per profes-

sional
0.0049 2.31** 0.0010 1.13

Fund age 0.0219 10.33*** − 0.0630 − 57.63***
IV-no frequency change 

dummy
0.1075 5.33***

Fund types Yes No No No
GP fund effects Yes Yes Yes Yes
Country effects Yes No No No
Year effects Yes No No No
Number of observations 60,884 39,832 39,832 39,832
R2/Pseudo R2 0.0643 0.0793
Wald Χ2 1812.34 (df = 3) 3847.01 (df = 8)
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funds are just established, and their information asymmetries 
levels tend to be the highest and will reduce when portfolios 
are continuously divested.

Can Reporting Frequency, Legal Environment 
and Endowments Jointly Mitigate Information 
Asymmetries Between GPs and LPs?

After using instrumental variable tests to alleviate poten-
tial concerns about endogeneity and selection biases in our 
models, we continue to perform several additional tests to 
further support our propositions. As discussed in the pre-
vious subsections, as we introduce more control variables 
in the model, there could be some interacting and mitigat-
ing effect from those variables of each other that reduce the 
model explanatory power. In our following tests of Table 6, 
we use a triple interaction model to specifically focus on the 
mitigating effect from endowments with reporting frequency 
and legal environments on the level of information asym-
metries in the performance reports. Our model specification 
is as follows:

Such model specification can help us understand the miti-
gating effects jointly affect our information asymmetry vari-
able and we will focus on the sign of β7 and expect the sign 
to be significantly negative.

Our models in Table 6 confirm this proposition as well as 
our H2, that when endowments invest in PE funds residing 

RVPI
TVPI

it
= � + �1 Report Frequencyit

+ �2 Endowments Dummyit

+ �3 Legality Indexit

+ �4 Report Frequencyit

∗ Endowments Dummyit

+ �5 Legality Indexit

∗ Endowments Dummyit

+ �6 Report Frequencyit∗ Legality Indexit

+ �7 Report Frequencyit

∗ Endowments Dummyit

∗ Legality Indexit + �Xit + �it

Table 6   Interaction models for reporting frequency impact on information asymmetries in PE

This table first presents the double clustering interaction model results by controlling individual funds, fund types, countries and years effects 
estimates of the impact of report frequency on the information asymmetries variable with all control variables included. All other variables are 
as defined in Table 1
*, **, ***Significant at the 10%, 5% and 1% levels, respectively

Model (1) Model (1) Model (3) Model (4)

IA—% of RVPI IA—% of RVPI IA—% of RVPI (report 
frequency > 1)

IA—% of RVPI (report 
frequency > 1)

Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

Report frequency − 0.0481 − 2.13** − 0.0331 − 0.88 − 0.0263 − 0.97 − 0.0450 − 1.25
Endowments − 0.7373 − 2.28** − 0.5783 − 2.01** − 1.2472 − 2.51** − 0.9203 − 2.64***
Legality index − 0.0125 − 2.60*** − 0.0015 − 0.36 − 0.0090 − 1.51 − 0.0029 − 0.47
Report frequency * endowments 0.2795 3.33*** 0.1684 2.19** 0.4446 2.93*** 0.2603 2.27**
Report frequency * legality index 0.0020 1.97** 0.0013 0.74 0.0006 0.47 0.0015 0.94
Endowments * legality index 0.0340 2.07** 0.0263 1.78* 0.0557 2.14** 0.0400 2.14**
Report frequency * endowments * 

legality index
− 0.0125 − 3.23*** − 0.0072 − 2.04** − 0.0197 − 2.68*** − 0.0109 − 2.00**

GDP growth − 0.0016 − 0.52 − 0.0011 − 0.36 − 0.0004 − 0.09 0.0002 0.04
MSCI returns 0.0348 1.76* 0.0375 1.97** 0.0230 0.91 0.0243 0.96
LTO 0.0000 0.11 − 0.0003 − 0.60
LN of fund size 0.0054 1.58 0.0047 1.37 0.0104 2.05** 0.0092 1.86*
Total investments per professional − 0.0008 − 1.09 − 0.0007 − 1.03 − 0.0009 − 1.04 − 0.0009 − 1.03
Fund age − 0.0622 − 57.28*** − 0.0624 − 57.14*** − 0.0635 − 48.36*** − 0.0637 − 48.40***
Fund types Yes Yes Yes Yes
GP fund effects Yes Yes Yes Yes
Country effects Yes No Yes No
Year effects Yes Yes Yes Yes
Number of observations 51,128 51,128 27,827 27,827
R2 0.5225 0.5215 0.4724 0.4713
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Table 7   Regression models 
for reporting frequency impact 
on information asymmetries in 
PE—subsamples by fund age

This table first presents the double clustering interaction model results by controlling individual funds, 
fund types, countries and years effects estimates of the impact of report frequency on the information 
asymmetries variable with all control variables included. All other variables are as defined in Table 1
*, **, ***Significant at the 10%, 5% and 1% levels, respectively

Model (1) Model (2)

Fund age below median Fund age above median

IA—% of RVPI IA—% of RVPI

Coefficient t-statistic Coefficient t-statistic

Report frequency − 0.0377 − 3.50*** − 0.1346 − 1.90*
Endowments − 0.3910 − 1.59 − 2.4126 − 2.86***
Legality index − 0.0081 − 2.98*** − 0.0394 − 2.60***
Report frequency * endowments 0.2352 2.56** 0.4123 1.58
Report frequency * legality index 0.0019 3.47*** 0.0060 1.85*
Endowments * legality index 0.0159 1.51 0.1150 2.79***
Report frequency * endowments * 

legality index
− 0.0097 − 4.13*** − 0.0193 − 1.48

GDP growth − 0.0024 − 1.25 0.0060 1.31
MSCI returns 0.0074 0.69 0.0754 1.64
LN of fund size 0.0049 1.72* 0.0047 0.70
Total investments per professional 0.0000 − 0.02 − 0.0014 − 1.38
Fund age − 0.0374 − 10.72*** − 0.0520 − 15.67***
Fund types Yes Yes
GP fund effects Yes Yes
Country effects Yes Yes
Year effects Yes Yes
Number of observations 30,206 20,922
R2 0.0475 0.4588

Table 8   DiD regression 
models for FAS157 impact on 
information asymmetries in PE

This table first presents the double clustering DiD model results by controlling individual funds, fund 
types, countries and years effects estimates of the impact of report frequency on the information asym-
metries variable with all control variables included. All other variables are as defined in Table 1
*, **, ***Significant at the 10%, 5% and 1% levels, respectively

Model (1) Model (2)

IA—% of RVPI IA—% of RVPI

Coefficient t-statistic Coefficient t-statistic

FAS 157 dummy 0.1299 8.14*** 0.0556 2.23**
Voluntary increase vs. decrease report frequency dummy 0.2972 7.74*** 0.2891 7.92***
Voluntary increase vs. decrease report frequency dummy 

* FAS 157 dummy
− 0.2600 − 6.27*** − 0.2411 − 5.73***

Controls No Yes
LP types Yes Yes
Fund types Yes Yes
GP fund effects Yes Yes
Year effects Yes Yes
Number of observations 17,540 15,124
R2 0.0676 0.1459
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in better legal environments and request more performance 
reports, the information asymmetry level in those reports 
will be significantly lower. By analyzing both the full sam-
ple, and those subsamples excluding PE funds only report-
ing once a year, we find consistently robust results. And by 
controlling the fund age effect in every model specification 
which could capture not only the maturity of the fund but 
also their vintage year and investment timing effect, we pro-
vide relatively robust results to support our proposition.

However, another concern that might be raised is that 
younger-aged funds usually have much more unrealized or 
unexited investments as compared with more mature funds 
that approach the end of their limited partnership term. In 
this regard, the information asymmetry level is naturally 
high during the earlier life of the fund and will be con-
sistently reduced over the life of funds. We thus consider 
whether the mitigating effect would be different for mature 
funds and younger funds. We further divide our sample by 
the median fund age of four and perform our robustness 
checks. In our Table 7, we use the same model specifica-
tion as we used in Table 6 and we find the mitigating effects 
on information asymmetries are more pronounced for funds 
aged below four or who are much younger in our sample 
and we cannot find such mitigating effects for the other 
group. By controlling the effect from fund age, we still find 
that when endowments invest in PE funds residing in better 
legal environments and request more performance reports, 
the information asymmetries level in those reports will be 
significantly lower, especially for those much younger funds. 
This result also echoes our view that reporting frequency 
could be a good governance tool to address the potential 
agency problems between GPs and LPs. Endowments is a 
good example for other LPs to learn from.

To further clarify these explanations, Fig. 1a–d present 
the information asymmetries variable, reporting frequency, 
and performance measurements trends over the 10-year fund 
life period. Compared with the two other major LP types, 
public pension funds and insurance companies, endowments 
consistently perform the best over fund life across those four 
main characteristics.

Figure 1a shows that endowments and public pension 
funds tend to receive performance reports with consistently 
lower information asymmetries over the years while insur-
ance companies do not present such a trend. In Fig. 1b, we 
note that, over the life of a fund, endowments’ reporting 
frequencies are consistently the highest, followed by public 
pension funds and insurance companies. The better govern-
ance role between endowments and their PE fund managers 
is therefore obvious.

In Fig. 1c, d, which present the trends on the two main 
performance measurements, we observe that, in terms of 
the realized returns of DPI multiples, over the fund life, 

endowments and public pension funds increase their invest-
ment efficiency in PE, with endowments regaining a rela-
tively better position. In terms of unrealized returns of RVPI 
multiples, we find that, over the fund life, the public pension 
funds and endowments all exit their PE investments effi-
ciently with a declining slope. Insurance companies perform 
much worse in PE investments than the other two LP types.

Will FAS 157 have any Impact on the Reporting 
Frequency and Information Asymmetries?

In Table 2 Panel C, we have shown that after the FAS 157 
implementation in the U.S., the overall reporting frequency 
increased, and the information asymmetry level decreased. 
However, we still find such changes suffered some variability 
across different LPs. We thus designed a new difference-
in-differences (DiD) test to find out whether FAS 157 will 
have any impact on the information asymmetry level given 
the changes in those PE funds on reporting behaviors. Our 
model specification is presented below:

Similar to the framework of Agrawal (2013), the coef-
ficient β3 is a DiD estimate of the effect of FAS 157 imple-
mentation on the dependent variable. Following our instru-
mental variable creation, the Frequency Change Dummy is 
coded as one when any fund voluntarily switches to increase 
the reporting frequency and equals zero when any fund 
voluntarily switches to decrease the reporting frequency. 
Please note that within each funding commitment contract, 
funds barely switch their reporting frequency, therefore 
any changes could be attributed to exogeneous event like 
regulation change and are subject to some more attention. 
We thus expect to find significantly negative coefficient on 
β3 which helps us to understand the impact from FAS 157 
implementation on information asymmetries in the perfor-
mance reports from GPs to LPs.

Our results in Table 8 confirm our proposition that for 
those funds voluntarily switching to report more after the 
FAS 157 implementation, the information asymmetry level 
will be lower. This is not surprising and intuitively makes 
sense: if a fund manager is willing to switch and increase 
his performance reporting frequency as a result of the reg-
ulation change like FAS 157 to encourage more market-
based fair valuations on illiquid assets remaining in their 
portfolio, those LPs would receive relatively more accurate 

RVPI
TVPI

it
= � + �1 FAS157 Dummyit

+ �2 Frequency Change Dummyit

+ �3 FAS157 Dummyit

∗ Frequency Change Dummyit

+ �Xit + �it
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valuation and the performance multiples from those reports 
thus reduce the information asymmetries between those two 
parties. Our results might also contribute to the debate about 
FAS 157 as a controversial rule in the PE market. But we 
have to admit that our FAS 157 dummy variable construc-
tion could be coincide with the recent global financial crisis 
period which might reduce some explanatory power of our 
models. Since we only compare those funds with positive or 
negative changes in their reporting frequency and teasing out 
those unchanged ones, it will alleviate some concerns, but 
we would still accept it as a limitation for our study.

Conclusions

Using comprehensive PE returns data from PitchBook, 
which comprise 4548 PE funds from 42 countries spanning 
the 2000 to 2012 period, we find that higher reporting fre-
quency is associated with lower information asymmetries 
in the performance reports from PE fund managers to insti-
tutional investors. We also find that endowments are sys-
tematically associated with less reported unrealized returns 
as a percentage of total returns generated from PE funds. 
Moreover, endowments receive more performance reports 
from their PE funds, implying more stringent governance 
even when investing in countries with strong legal environ-
ments. These findings persist after controlling for various 
institutional and GP characteristics and are robust to sev-
eral adjustments for endogeneity concerns. We believe our 
analysis of financial reporting behaviors from an arguably 
less-regulated set of financial intermediaries (as compared to 
mutual fund and even hedge fund managers) is an interesting 
contribution to the finance, accounting and business ethics 
literature on financial reporting and disclosure quality.

However, our study is not without limitations. Perhaps 
the most notable one is that the PitchBook dataset and our 
empirical tests do not enable a perfect assessment of cau-
sality as we do not have a natural experiment that affords a 
clearly exogenous test. This database also has some potential 
shortcomings such as backfill bias that those poorly perform-
ing funds might simply not report at all and the pension 
funds pressure can also create a bias against non-disclosure. 
Having all those obstacles overcome would facilitate future 
research on this topic.

Overall, we believe our findings are useful for policymak-
ers and for market monitors. Although the PE market is not 
subject to mandatory disclosure regulation yet, the contract 
terms are nevertheless subject to corporate laws. Report-
ing frequency can act as a good governance and monitoring 
effort from LPs by implementing higher frequency terms 
into their contracts. We believe that, by requiring or recom-
mending stronger standards, the efficiency of capital invest-
ments will increase because possible performance overstate-
ment and information asymmetry will be reduced, and the 
negative impact on reputation will be reduced as well.
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