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Abstract 

This thesis investigates the correlation between private equity funds’ internal rate of return and 

six characteristics: geographical location, size, vintage, industry, prior funds established by a 

manager and strategy. 

 

A data set of more than 30,000 private equity funds from Preqin was used in the thesis, although 

this number was reduced to 3797 after filtering for incomplete data, geographical outliers and 

irrelevant vintages.  

In order to determine whether or not each characteristic is significantly affecting the Internal rate 

of return, one or more multiple regressions were run on each specific factor. When 

supplementary, the additional interpretation of Sharpe ratios was used. 

 

The findings of the thesis include the result that the size of the fund as well as the experience of 

the manager are statistically insignificant when it comes to the prediction of a private equity 

fund’s IRR. This contradicts widely cited literature on the subject (Kaplan and Schoar, 2005). 

Industry and strategy are both significantly affecting a private equity fund’s performance, with the 

Clean Tech industry resulting in overall negative returns for its fund. 

Of the three geographical locations included in the analysis, we find that European-focused private 

equity funds have a significantly higher expected IRR than its US counterpart. We are however 

unable to reject the null hypothesis equating the performance of the Asian and American Private 

equity funds. 

Which vintage a fund is established also has a significant impact on its performance, and IRR is also 

shown to be correlated with the conjectures of both the global and regional stock market. 

 

Ultimately a full model was constructed integrating the relevant factors, achieving the best 

explanatory power of all of the regression models, and is thus the best tool for predicting the 

performance of a specific fund. Despite this, the interpretational value of its coefficients and their 

significance-statistics is intuitively dubious. 
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Thesis introduction 

In recent years alternative investment has been getting more and more attention, as investors 

seek alternatives to the traditional stock market in an effort to diversify their portfolio and achieve 

better and more reliable returns.  

As a consequence, the private equity fund industry has boomed in the last 15 years, with the total 

value of assets under management increasing every year. 

  

 

Figure 1 - Number of PE funds and assets under management (million USD)1 

As it can be observed from the graph, in 2016 the private equity funds had a record $2.49 trillion 

in assets2. 

This boom in the private equity industry has also meant more attention from the press, linking job 

and business destruction to the expansion of private equity funds.  

These statements, however, have not been validated by any researches3, and recent studies 

suggest that private equity funds create long-term value for the companies they invest in. 

 

But what about the investing in private equity funds? What constitutes a good private equity fund, 

and how can an investor recognize these traits in order to make the right investment decision? 

                                                      
1 Capitalizing on the New Golden Age in Private Equity (2017), BCG 
2 Capitalizing on the New Golden Age in Private Equity (2017), BCG 
3 Private Equity’s Public Image Issues (2013), Forbes 
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Research question 

Research motivation 

When an investor is searching for new investment opportunities, it is essential to know the 

historical performance and defining characteristics of the potential investment targets. 

For this purpose, the historical performance of a company is typically used as a measure for the 

prediction of its future performance. 

 

Investments in the public market requires research to be completed, but since stock prices, 

financial statements and other information is normally readily available, the past performance can 

easily be determined. The same cannot be said about private equity.  

 

When investing in private equity, a potential investor has to undergo time-consuming and often 

expensive information gathering and analyzing. If an investor in private equity seeks to diversify 

his investment within private equity, the standard solution is to invest in a private equity fund. 

  

As private equity funds invest in non-listed companies, they are not subject to the same strict 

disclosure requirements as listed companies. The past performance of a private equity fund will 

therefore not be readily accessible for an investor. 

Furthermore, the private equity fund industry is generally hesitant in the reporting of their 

performance, making it difficult to benchmark funds against each other. 

 

Given the large amount of funds being started every year, the investor will have plenty of 

investment opportunities. 

As information is limited, however, it is highly useful for an investor to know which characteristics 

are important, when deciding which private equity fund(s) should be invested in.  
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The purpose of this thesis 

The main purpose of this paper is to analyze how selected private equity fund characteristics will 

affect the expected future return of a private equity fund. In doing so we will use data from Preqin 

and perform regression analyses in order to answer the following research question: 

 

What differentiates private equity funds from traditional stock market investments, how do 

they create value for their investors and which characteristics significantly impacts their 

performance? 

 

To provide an answer for our research question, we utilize the following sub-questions: 

 

What is a private equity fund? 

 

How do private equity funds measure performance? 

 

How do private equity funds create value? 

 

What kinds of misalignment are created as a consequence of the PEF structure?   

 

What characteristics affects a fund’s performance?  

 

How are private equity funds affected by the stock market? 

 

Limitations 

When evaluating the performance of private equity funds, a typical problem is the absence of time 

series data. This is due to the fact that private equity funds are not traded on a public market with 

daily valuations. This means, that the IRR of the funds that are not liquidated are heavily 
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influenced by the managers’ valuation of the net asset value. Many studies have been made on 

this subject and multiple interpretations of the fair value of the net asset value exists.4  

We adopt the assumption that the reported net asset values are representative of their fair value, 

which is also the assumption behind Preqin’s calculation of the funds’ internal rate of return. Thus, 

we will not analyze the fair value of the funds’ reported NAV. 

 

Additionally, we also adopt the assumption that private equity funds have the same risk profile 

when we perform the regression models enabling us to analyze the significance of the different 

characteristics.  

 

In our regression model we assume that the dependent and independent variables have a linear 

relationship. We will therefore not be testing for non-linear relationships within the data. 

 

In our thesis we will not analyze a fund’s portfolio companies nor individual managers and how 

the characteristics of these may affect a fund’s performance. 

 

One of the most discussed subjects regarding private equity funds is whether or not private equity 

funds outperforms the stock market. A large part of the private equity research revolves around 

this question, with Kaplan and Schoar introducing the public market equivalent (PME). 

This discussion is also rather relevant for an investor when he is considering investing in a private 

equity fund. We will not address this subject in this paper, as our main focus is to analyze the 

private equity fund industry and to see if any fund characteristics have a significant impact on a 

fund’s performance.   

 

Source criticism 

Many of the sources used in the theoretical parts of this thesis stem from the United States, and 

often exclusively concerns private equity in the US. As most of the funds we analyze are American, 

we have decided to accept this, and instead attempt to include European/Asian-centric sources 

when relevant.  

                                                      
4 Cumming, 2010 - P266 
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Much of the essential theoretical work and research conducted on private equity is based on data 

from the period of 1980 and 1997/2003. This includes Kaplan and Schoar as well as Diller and 

Kaserer. Our results are based on at least 8 years of new data, while excluding 13 years of data 

included in their research. This, among other things, means that the dot-com bubble in 2001 and 

financial crisis in 2008 does not appear in the conclusions of our theoretical framework. A 

comparison of the different results of the two studies therefore does not constitute a fair 

comparison. 

 

While the dataset from Preqin does provide the net IRR of the private equity funds, it does not 

provide the cashflows associated with each fund. We are thus unable to calculate the standard 

deviation of the return for each specific fund, PME, time value of money, etc. 

 

Methodology 

In the following section, the methodological considerations of this paper will be described and 

discussed. 

The section includes reflections of the chosen research paradigm and its connection to our overall 

paper, as well as our reasoning approach and data collection process. 

 

Approach 

The ontological and epistemological assumptions of a researcher affect the way their research is 

carried out5. It is therefore important to consider one’s assumptions, in order to be aware of one’s 

own bias, when writing a thesis. 

The overall methodological approach to the question posed in this thesis is based off the theories 

in the book “Methodology for creating business knowledge” by Arbnor and Bjerke. 

In this book, the authors describe six fundamental paradigms, each with a distinct way of 

perceiving reality and science; positivism, functionalism, pragmatism, constructivism and 

phenomenology.6 

                                                      
5 Bryman & Bell, 2007 
6 Abnor and Bjerke, 2008 
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Our analysis will take the methodological paradigm of analytical positivism, stating that reality is 

objectively given, meaning that it can be explained objectively by the researcher. The “real” 

answer does exist, and it is possible to obtain by the researcher.  

This methodology has been chosen because of our need for an objective result, in order to 

compare numerical values to the research of other contributors. 

 

A purely objective methodology does present some issues, however, essentially preventing 

qualitative models and theories from being used to their most effective manner. 

As we will not be using these models in our paper, this problem will not be a serious concern for 

us. 

From a practical point of view, the intention of the paper is to research causal connections 

between catalyst and effect, which is achieved through the use of quantitative models and 

techniques. 

 

In “positive economics”, Milton Friedman argues the importance of an objective science, in order 

“… to provide a system of generalization that can be used to make correct predictions”.7 

Friedman acknowledges that the assumptions of economic theories are not always realistic, but 

claims that this is not the most important part of an economic model – the accuracy of the 

predictions are. 

It is in this line of thought that our thesis is written. 

 

The purpose of this paper is to answer the question:  

What differentiates private equity funds from traditional stock market investments, how do 

they create value for their investors and which characteristics significantly impacts their 

performance? 

For this, we have adopted an almost exclusively quantitative framework for our analysis, while the 

majority of our sources are also almost purely quantitative.  

 

                                                      
7 Friedman, 1953 
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Data Collection 

In order to be able to conduct any real sense of quantitative analysis of private equity funds and 

their performance, it is obvious that we need a reliable data source. 

The private equity market, however, is a very closed and limited market in terms of quantitative 

scientific data sources. 

To achieve our purpose, we decided to use the industry preferred option as the foundation for our 

thesis: the alternative assets data and intelligence source Preqin. Other considered options include 

Bloomberg, Thomson Venture Economics and PitchBook. 

Although the dataset obtained from Preqin is not perfect in the sense of having full information 

about cash flows, may contain a survivorship bias, and might have issues with the way funds 

report residual values, we feel that it is still the best possible source obtainable for us, as many of 

these issues also exist in other sources. 

The data will be discussed further in a separate section of this paper. 
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Outline of the thesis 

The following figure illustrates the structure of our thesis: 

 

 

Figure 2 - Structure of the thesis 
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Introduction to Private Equity 

Private Equity Types and Definition 

Private equity is the opposite of public equity which is traded on the stock market. Hence, it is all 

the companies not noted on a stock exchange. Private equity is the largest private asset class.8 

 

Common for all types of private equity funds are the concept of pooling large amounts of capital, 

and investing in companies with the intention of selling it after the value has increased, typically 

through cost-cutting or other improvements to the core competencies of the company. 

 

Private equity funds has a plethora of definitions, but can broadly speaking be summarized into 

four distinct categories:9 

 

1. A Leveraged buyout, LBO, is the purchase of the majority of a company by small group of 

investors undertaking a significant amount of debt. The usual targets for LBOs are mature 

companies with generally high and secure cash flows. This category is widely considered as the 

standard of private equity funds, and is where the most private equity capital is directed.10 

 

2. Growth capital, GC, refers to a non-majority equity investment in a company that needs capital 

either in order to expand business, restructure operations or target new markets. The companies 

usually targeted for growth capital investments are typically the same as the ones targeted for an 

LBO, but overall control of the company remains unchanged.  

 

3. Mezzanine capital, MC, refers to investments in subordinated debt and preferred stock of 

companies, without changing the control structure. A mezzanine capital investment agreement 

usually includes various warrants and conversion rights into common stock. 

Companies looking for Mezzanine capital are companies unwilling to give up control of their 

business, while unable to find other suitable traditional financing. 

                                                      
8 The rise and rise of private equity markets, 2018, Mckinsey 
9 Stowell, 2013 - P315 
10 Berk & DeMarzo, 2014 – P809 
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4. Venture capital, VC, is the terminology used when equity is invested into less mature 

companies and startups. The developing of startups is typically associated with a stark increase in 

risk compared to mature companies, but the potential for innovation and disruption also offers a 

chance of an explosive increase in value. 

 

As such, a Private Equity (PE) Fund, is an umbrella term for the pooling of large amounts of capital 

from various institutions and entities such as pension funds, with the purpose of long-term 

investment in companies not quoted on a public exchange.11 

 

For the majority of this paper and the data analyzed within it, these differences in type of private 

equity will not be emphasized, however, the type/strategy will be analyzed as a separate 

independent variable in the analysis. 

 

Structure 

Private equity funds follow a general structure as illustrated by Practical Law Company12: 

 

Figure 3 – Structure of a general private equity fund13 

                                                      
11 Cumming, 2010 
12 Private equity fund formation, by Naidech, 2011  
13 Naidech 2011 
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The Sponsor is the investment manager wanting to form a private equity fund. The main objective 

for a sponsor is thus to raise funds, as their motivation behind creating a fund usually consists of 

the management fees and profit participation they will receive for their services. The more capital, 

the larger the fees to be collected.  

 

By utilizing the committed capital from the investors (or limited partners, LP) the private 

investment fund itself is created. While the fund itself has no function or operations, and is simply 

a large amount of pooled capital forming a holding company, the LPs can consist of many different 

individuals and entities, from several different kinds of groups with large amounts of capital. The 

“limited” in limited partners stems from the fact that that private equity funds are established as 

limited liability corporations, meaning that the investors’ liabilities are limited to their own 

commitment to the fund. In other words, the limited partners are not held responsible for losses 

exceeding their own capital stake in the fund. 

 

General partners, GP, is the managing entity of the fund, and is imbued with the legal power to 

act on behalf of the fund, and by extension, its investors. 

 

The investment advisors or management companies are normally affiliated with the GPs and 

sponsors, and is an operating entity tasked with the hiring of investment and industry 

professionals and by extension discovering companies with the potential for the kind of growth 

and strategy that the sponsor is pursuing. 

 

The portfolio companies are the companies purchased by the private equity fund. In this regard, 

the “portfolio” stems from the fact that the company is one of several companies constituting the 

portfolio of the private equity fund. 

 

This simplified structure is of course a generalization of how a private equity fund operates, and is 

subject to fund-specific alterations often in the form of various covenants. 

The overall impression of a private equity fund’s structure can seem rather complex, but for the 
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investor it is actually one of the simplest way of creating a portfolio of private equity. 

 

History 

Many see private equity funds as a rather new phenomenon in finance, but in reality this way of 

financing/investing has existed for decades, if not millennia. In the United States specifically, the 

spreading of the concept of private equity funds originated as a way of financially securing the 

development of the railroads and textile mill industries in the 19th century.14 

During the period of the two world wars, various government-backed private equity initiatives 

with the purpose of funding the US’ growing military capacities were established. Subsequently, 

more venture capital was needed in order for new companies to be able to keep up and compete 

with larger entities capable of utilizing the newest technology and achieving economies of scale, 

driving down the costs of their products. 

In 1946, the company regarded as the first organized non-governmental VC firm was established 

in the US by Georges Doriot, displayed the potential of this type of private equity pooling by 

investing $70,000 in a company, returning more than $38 million in an initial price offering two 

decades later. Around this time, PE was also gaining ground in Europe, but at a much slower rate, 

because of the destructive nature of the two world wars. 

in the 1960s, as VC was becoming more widespread, LBOs came into prominence through what 

was known as “bootstrap” transactions; basically financing the purchase by using assets of the 

company as a collateral for the loan.  

Lewis Cullman had been credited with the first LBO in the US; the 1964 takeover of the Orkin 

Exterminating Company.15 During this period, investment mogul Warren Buffet also achieved 

quite a lot of fame and criticism for his heavily leveraged investments though Berkshire 

Hathaway.16 

For several reasons, the 1970s was a turbulent decade for private equity in the US. The stock 

market slowed down, causing the expected returns of the investments to remain unrealized, and 

the passage of government legislation prohibiting pension funds in setting up “high-risk” 

investments caused a near complete stop to this new investment trend, measuring only a total 

                                                      
14 Cendrowski, et al., 2012 - P29 
15 Cendrowski, 2012 
16 Stowell, 2013 - P323 
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industry fundraising of $10 million in 1975. 

As the new legislation was altered to be more PE-friendly at the end of the 1970ies and the 

maximum capital gains tax rate was greatly decreased from 49.5% to just 20%, PE returned to 

prominence once again, and began expanding and increasing during the mid 1990ies. 

 

 

Figure 4 - Private Equity and the two financial crisises17 

This explosive increase in especially venture capital investments reached its climax in 2000, where 

the dot-com bubble burst. 

As the market for PE rose again just prior to the economic crash in 2007, the emphasis was now on 

buyouts rather than venture capital, as it was considered a more secure investment. 

The size of the funds also increased quite drastically in this period, from an average of $479 million 

in 2005 to 770$ million in 2008.18 

As a consequence of the financial crisis, however, the level of deals and funds within private equity 

has plummeted, and has only recently begun to get close to the levels it was ten years ago. 

In recent times, criticism of private equity funds has increased in proportion to the expansion of 

private equity itself, with many linking the impact of the funds to various negative trends in the 

industries in which they are substantially present.19 

                                                      
17 Cendrowski, 2012 

18 Preqin 
19 Bernstein, et al., 2010 
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Lifecycle and exit 

The lifecycle of a private equity fund differs from type, market, manager, vintage and many other 

factors. Overall, however, they generally follow a 4-step timeline:20 

 

 

Figure 5 – typical lifecycle of a private equity fund 

 

Establisment/fundraising 

In order to establish a fund, a large amount of targeted fundraising is required, and oftentimes the 

fundraising part of a private equity fund takes more focus and effort than the actual 

investments.21 

This process usually takes a year or two, but can take even longer if the sponsor is unsuccessful in 

finding sufficient qualified investors. 

Below, the most successful PE fundraising firms between 2005 and 2015 are noted, along with the 

total values of their funds: 

                                                      
20 Demaria, 2013 - P7 
21 Leleux, et al., 2015 - P198 
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Figure 6 - Largest GPs by total funds raised 05-1522 

As we can see, some private equity firms are quite successful in their fundraising, pooling together 

billions of dollars for various funds every year.  

 

The effort to raise capital for a private equity fund can be a curious endeavor, as obtaining too 

much funding can actually be a detriment to the fund, if there is a lack of truly potential 

investment opportunities, as seen during the dot-com bubble.23 

This often creates serious agency problems, as many fund managers are directly incentivized to 

attempt to obtain the largest pool of capital possible. 

 

Investment 

When sufficient capital has successfully been pooled together by the sponsor, the investment 

phase of the private equity operation begins. 

In this phase, the fund is heavily reliant on investment and market-specific professionals, to advise 

the fund on which companies could be susceptible to specific optimization and management 

restructuring strategies. If the team responsible for doing so is not proficient enough in this 

                                                      
22 Leleux, et al., 2015 - P132 
23 Leleux, et al., 2015 - P198 
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capacity, they will be unable to secure timely advice to the general managers, thus running the 

risk of the best companies being bought by other competing private equity funds. This emphasizes 

the importance of performing a thorough due diligence before investing in the portfolio company. 

These professionals are therefore very well compensated for their advice. 

Once a company has been identified as a potential investment, the purchasing process can take 

anywhere from weeks to years to complete or abandon. 

 

Management 

Private equity as an investment opportunity basically exists based on the assumption that the 

current owners of a company are not able to run their company to the company’s full potential. 

As the fundamental proposition in private equity is to create operational value within these 

companies, the implication to a company that has been bought is robust management 

interventions.24 Reducing working capital is often a key priority for a manager, but it also runs the 

risk of “squeezing” the company too much, resulting in sub-standard and sub-capacity 

performance. 

 

Backed by plenty of capital, it is possible for the fund to heighten the company’s focus and effort 

towards various value-creating operational improvements, for instance by the purchase of new 

production assets, or hiring capable and innovative professionals with goals more aligned with the 

partners of the fund. 

 

Typically, relatively short-term plans are created right after the acquiring of a company. 

Private equity has been scrutinized for excessively cutting costs in order to achieve better short-

term results, and actually hurting the company in the long run. Numbers from Invest Europe 

(formerly EVCA), however, show that especially expenses in innovation drivers such as marketing 

and R&D actually increase after a company has been bought: 

                                                      
24 Leleux, et al., 2015 
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Figure 7 – company expenditures before and after buyout25 

Innovation and development are important factors when estimating the longevity of a firm. This is 

always extremely valuable, and investing in these areas is therefore intuitive when the purpose is 

to increase the value of the company. 

This implies that the managing of private equity funds is not as short-sighted as the public 

perception suggests. 

 

Harvest/Exit 

When a company has been optimized and restructured sufficiently, the desirability for the 

company has increased in other ways, or the fund wants to close for other reasons, it is time for 

the private equity fund to utilize their exit strategy. 

According to Invest Europe, the exit routes for VC, buyout and growth divestments distribution are 

as follows: 

 

                                                      
25 Leleux, et al., 2015 - P81 
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Figure 8 – divestment distribution for VC, buyout and growth26 

 

The reason for the usage of each specific exit strategy varies depending on the market, the 

company and several other factors. One strategy, the initial price offering, IPO, is commonly 

assumed to be the primary way for private equity funds to initiate the “harvesting” of their 

companies.27 

From the graph above, however, we see that public offerings only make up 20% of the companies 

originally acquired by a buyout – and much lower for both the markets of venture capital and 

growth. 

The reason for the low percentage of IPOs is, that the exit strategy is quite expensive, and the 

manager therefore must achieve a significantly higher return on its investment than compared to 

a different type of sale.28 Thus, the managers are only interested in achieving the highest possible 

return for the investor, as well as themselves. 

 

 

                                                      
26 EVCA 2016 Yearbook - P60 
27 Leleux, et al., 2015 - P95 
28 Cendrowski, et al., 2012 
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The investors 

The investors in private equity funds are referred to as limited partners, and the exact clientele of 

course differs between the different types of private equity.29 

There is a misconception about the exclusiveness of private equity, but the only requirement to be 

an investor in the world of private equity is capital. 

Some funds and their managers require a commitment to the fund of as low as $250,000, but that 

is the exception rather than the rule. Often a commitment of between $5 million and $10 million 

is required to invest in a fund, and the clientele willing to commit that kind of money to single 

fund is usually looking to diversify their portfolio, meaning investments in 10-20 funds. Combined 

with the fact that a well rounded portfolio probably has around 10% committed to private equity, 

the realistic minimum amount of capital in order to be a serious investor in private equity is by 

some estimates as high as somewhere between $500 million to $1 billion. 30 

 

The reason for the high minimum commitment to a particular fund, is caused by the complexity, 

cost and one-on-one interaction with select investors required in the fundraising process. 

 

According to Invest Europe31, the distribution of private equity investors in different countries is as 

follows: 

                                                      
29 Hobohm, 2010 - P25 
30 Leleux, et al., 2015 - P197 
31 https://www.investeurope.eu/media/651727/invest-europe-2016-european-private-equity-activity-final.pdf 
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Figure 9 – distribution of investors in private equity by amount 

 

From these numbers we can tell that the pool of private equity investors is quite diverse, even 

across the European countries. Pension funds and “fund of funds & other asset managers” seem 

to make out the largest portions, however. Families/individuals are best represented in southern 

Europe, where they make up 21% of the total funds in private equity. In the United Kingdom, 

however, they make up only 5%. 

 

Regulation 

Since the beforementioned regulation limiting pension funds from “risky” investments in the late 

1970ies that was removed again few years later, regulation hindering the thriving of private equity 

in the US has not been substantial. 

 

As a response to the crisis in 2008, however, the Dodd-Frank reform was passed in 201032. This 

reform requires PE firms to disclose information on a wide range of behavior to the US Securities 

and Exchange commission. This meant that the legislative work for the private equity funds 

became much more cumbersome, even though the effect on the amount and size of funds did not 

seem to be affected. 

                                                      
32 https://www.reuters.com/article/us-wall-street-trump-idUSKBN1842DW 
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Recently, president Trump has wowed to do “a big number on Dodd-Frank”33, essentially 

promising to remove the legislation again, citing extreme complexity as the issue.  

This situation seems very reminiscent of the shortlived legislation from the 1970s, and may point 

towards an increased influx for investors into private equity funds. 

 

The borders between countries and markets are not as sharply defined as they once were, and the 

effects of globalization are as pronounced as ever. Changes in legislation in one country quickly 

leads to change of legislation in other countries, in order for each individual country to stay 

competitive in a truly global economy. It has therefore thus far been a rare occurrence to see 

countries heavily restrict their own economies substantially, without it being part of international 

regulations. 

In recent times, however, nationalist tendencies have been on the rise in especially Europe and 

the United States, as seen for example by the rise of the golden dawn party In Greece, and Donald 

Trump’s “America First” rhetoric in the United States.  

While these movements have yet to make an impact on the private equity market, nationalism is 

often attached to a disregard for the international cooperation, which may limit cross-border 

activity.34 

 

Performance measurement 

introduction  

Measuring the performance of a private equity fund or private equity in general is a difficult task, 

because no public market data is openly available. Since the private equity fund is established as a 

limited partnership, they are not subject to disclosure requirements. Consequently, the funds 

rarely report their performance to the public.  

Moreover, the majority of the private equity funds invest in non-listed companies (few buy-out 

funds invest in listed companies), which means, that the typical portfolio of a private equity fund is 

comprised of non-listed companies that have no observable market value.  

                                                      
33 https://www.nytimes.com/2017/06/16/opinion/trump-dodd-frank-banks.html 
34 Ernest & Young: Should private equity firms prepare for more, or less regulation? 
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Even though the fund manager reports the portfolio companies’ book value, also known as net 

asset value (NAV), the true market value may differ greatly from this book value. 

 

When the fund has been fully drawn down, the fund will be closed for further investments and its 

remaining lifetime, usually 8-12 years35, is spent fulfilling a value-increasing strategy for the 

portfolio companies, in order to collect the value from the investment made in the investment 

period. 

Because the limited partners’ capital is locked until the fund is liquidated and the fund normally 

only reveals quarterly performance reports, no public and transparent secondary market has been 

created. Moreover, it would be almost impossible to calculate a fair share value of the fund over 

time, since there are no daily/monthly reports.  

Furthermore, some countries have made regulations prohibiting regular trading of fund interest. 

In such a case, the fund will be categorized as a public fund and thereby lose its advantages 

regarding disclosure requirements36. 

 

As a consequence of the above, no straightforward way of calculating fund returns over time 

exists without relying on the quarterly reports. Therefore, performance calculation of private 

equity funds is different from mutual funds, where daily share values are available. 

 

In the following chapter we will create an overview of the different performance measurements, 

the complications that may arise and the risk associated with private equity. 

 

Net asset value 

The simplest calculation of time-weighted return of a private equity fund would be, to interpret 

the quarterly net asset value as fair market prices. The following formula could then be used to 

calculate the return: 

𝑅𝑡 =
𝑃𝑡 + 𝐷𝑡 − 𝐶𝑡

𝑃𝑡−1
− 137 

                                                      
35 Baker, et al., 2013 - P323 
36 Baker, et al., 2013 - P324 
37 Baker, et al., 2013 - P324 
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Where: 

𝑃𝑡 is the net asset value at the end of the period 

𝑃𝑡−1 is the net asset value at the beginning of the period 

𝐷𝑡 is the capital distributions 

𝐶𝑡 is the capital contributions during the period. 

 

Since the companies in the fund portfolio are non-listed firms, knowing whether the net asset 

values displayed by the fund are unbiased is difficult and valuation guidelines give the general 

partner some flexibility when valuing the assets. Additionally, the net asset values are only 

reported quarterly, whereas the public/stock market reports prices on a daily basis, hence the 

returns of the private equity fund will be much less volatile than market returns. Consequently, a 

risk-adjusted comparison of net asset values would likely be greatly biased.  

Because of the many problems with net asset values as the basis for a performance measurement, 

this method has been rejected in favor of the cashflow-based measurements. 

 

IRR and j-curve 

The cashflow-based measurement of performance, Internal rate of return (IRR), is the standard 

measure used in both theory and practice of private equity funds. The IRR is the discount rate that 

makes the net present value of the cash flows between the fund and the limited partners equal to 

zero. Whereas the NAV does not account for timing of the cash flow, the IRR accounts for the 

timing and size of the cash flow between the fund and limited partners. The formula for IRR:  

𝑁𝑃𝑉 = ∑
𝐶𝐹𝑡

(1 + 𝐼𝑅𝑅)𝑡
= 0 

𝑇

𝑡=0

⇒ ∑
𝐷𝑡 − 𝐶𝑡

(1 + 𝐼𝑅𝑅)𝑡
= 0

𝑇

𝑡=0

⇒
∑

𝐷𝑡

(1 + 𝐼𝑅𝑅)𝑡
𝑇
𝑡=0

∑
𝐶𝑡

(1 + 𝐼𝑅𝑅)𝑡
𝑇
𝑡=0

= 1, 38 

 

Where: 

𝐷𝑡 is the capital distributed from the fund to the limited partners 

𝐶𝑡 is the capital contribution made by the limited partners to the fund 

𝐶𝐹𝑡 is the difference between 𝐷𝑡 and 𝐶𝑡 at time t.  

                                                      
38 Baker, et al., 2013 - P325 
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If the fund has not been liquidated, the value of the remaining asset will be seen as a terminal 

value at time T. This can be incorporated in the above formula: 

 

𝑁𝑃𝑉 = ∑
𝐶𝐹𝑡

(1 + 𝐼𝑅𝑅)𝑡
+

𝑁𝐴𝑉𝑇

(1 + 𝐼𝑅𝑅)𝑇
= 0 

𝑇

𝑡=0

⇒
∑

𝐷𝑡

(1 + 𝐼𝑅𝑅)𝑡 +
𝑁𝐴𝑉𝑇

(1 + 𝐼𝑅𝑅)𝑇
𝑇
𝑡=0

∑
𝐶𝑡

(1 + 𝐼𝑅𝑅)𝑡
𝑇
𝑡=0

= 1, 39 

 

It is important to keep in mind that the NAV is unrealized and valued by the general partner. 

The standard when reporting IRR for an active private equity fund is to calculate the IRR with the 

NAV.  

 

To illustrate the above equations, the IRR of the fund “5AM Ventures Fund II” is calculated with 

and without NAV: 

 

  

Figure 10 – IRR from 2006 to 2017 for 5AM Ventures Fund II with and without NAV 

                                                      
39 Baker, et al., 2013 - P326 
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The left graph shows standard IRR (IRR with NAV) of the fund calculated on a yearly basis and 

includes the end of year NAV’s as interim terminal values.  

In the first years of a fund’s lifetime, fees to the management and other expenses normally drives 

a negative balance between the accumulated contributed capital and the NAV of the first 

investments, and therefore the standard IRR becomes negative.  

In the following years the investments increase in value and the NAV consequently is written up, 

and the IRR also increases. This phenomenon is referred to as the J-curve. 

 

The graph on the right shows the realized IRR (IRR without NAV) and is solely based on the cash 

flow from and to the limited partners. The IRR is -100% in the early years because the investments 

have not yet been realized, and therefore no cash has been distributed to the limited partners. 

After a couple of years, some of the investments will be realized, and money will flow back to the 

limited partners and the IRR increases. The break-even point occurs when the cumulated capital 

distributed matches the cumulated capital contributed.  

 

The fund showed in the above graph is still active, hence why the IRRs are not the same in 2017. 

Had the fund been liquidated in 2017 the IRR of the two graphs would be the same in 2017 

because the NAV would be equal to zero.  

The reason for using a non-liquidated fund is, that we want to show the large effect the chosen 

performance measurement calculation has on the IRR, and also because the IRR calculated by 

Preqin includes the net asset value for the non-liquidated funds. 

 

There are some complications associated with the use of IRR as a performance measurement. For 

instance, if the net cash flow reverts between positive and negative values more than once, the 

IRR may have more than one solution, from a mathematical point of view. Furthermore, the IRR 

depends strongly on the timing of the cash flow. Private equity funds with distributions in the 

early years normally gets a higher IRR than funds with no distributions in the early years.  

 

While IRR is the preferred tool for performance measurement, it can be problematic to use it in 

relative terms. Comparing two or more private equity funds exclusively on their IRR can be 
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challenging, as the capital distributed from the fund cannot be reinvested at the IRR of the fund, 

but only at the opportunity cost of capital. Therefore, the present value of a private equity fund 

with a greater IRR may fall below the terminal value of an alternative fund with a lower IRR. 

Despite these issues, the standard IRR is still the market preferred way of ranking funds against 

each other. 

 

Public Marked Equivalent 

When comparing the private equity market with the public market, IRR will not be the best 

benchmark since the comparison does not consider the timing of cash flows. Therefore, Long and 

Nickles (1996) introduce the index return comparison, IRC, also known as the public market 

equivalent40, PME, which measures performance of a private equity fund relative to that of a stock 

index. 

 

PME is very intuitive and consists of the following two steps: 

 

1. Calculate the IRR of the private equity fund.  

2. calculate the end value or NAV of the same cash flow invested in a stock index.  

 

Negative cash flows (contributions) are invested in the stock index and positive cash flows 

(distributions) are withdrawn from the investment in the index. The excess IRR (the IRR of the 

private equity fund minus the IRR of the stock index investment) reflects the relative performance 

of the fund.  

A problem with this method occurs when the value of stocks is declining, which may cause 

distributions to lead to a negative NAV of the mimicking index portfolio, making the benchmark 

short investing in the index. 

 

To avoid the above problem, Kaplan and Schoar present a method where all cash out-flows and 

cash in-flows are discounted separately to a stock market index41.  

                                                      
40 Baker, et al., 2015 - P261 
41 Baker, et al., 2015 - P262 
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The PME then describes the relationship between the values of the two cash flows and reflects the 

relative performance of the private equity fund to the chosen stock index. If the PME is greater 

than 1.0, it means that the private equity fund outperforms the stock index, and if it is lower than 

1.0 it underperforms. 

 

𝑃𝑀𝐸 =

∑
𝐷𝑡

(1 + 𝑟𝑡)
𝑇
𝑡=0

∑
𝐶𝑡

(1 + 𝑟𝑡)
𝑇
𝑡=0

 

 

𝑃𝑀𝐸 =

∑
𝐷𝑡

(1 + 𝑟𝑡)
+

𝑁𝐴𝑉𝑇

(1 + 𝑟𝑇)
𝑇
𝑡=0

∑
𝐶𝑡

(1 + 𝑟𝑡)
𝑇
𝑡=0

 , 42 

 

Where: 

𝐶𝑡 is the contribution at time t 

𝐷𝑡 is the distribution at time t 

𝑟𝑡 is the return on the index for the period 0 to t.  

 

The first equation is for a liquidated fund and the second equation is for a fund that is still active. 

To illustrate the calculations using our dataset, the PME for SAM Ventures Fund II has been 

calculated with the MSCI World (large+mid cap) index as the benchmark (see appendix 1 for the 

calculations): 

 

 

Figure 11 – PME Calculated for the fund: SAM Ventures Fund II  

 

                                                      
42 Baker, et al., 2013 – P333 

FV contributed -16.038.499 

FV distributed 19.727.575

PME 1,2300

IRR 10,66%
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The future value of the cash flows has been calculated for the contributions (-) and distribution (+). 

The PME is 1,23, which means, that the private equity fund outperforms the MSCI World stock 

index and would have been the better investment if one had to choose between the two. It can 

also be read as the fund has performed 23% better than the stock index. 

It is important to choose an index that matches the fund, to make sure that the risk-profile is the 

same. If the risk profiles do not match, the PME will not be able to conclude if the fund has 

performed better, or if the higher return is merely a result of higher risk. 

 

Even though the PME is based on cash flows, it still depends on the NAV of the active fund when it 

is not equal to zero. This means, that the benchmarking process reduces to a comparison of the 

end balance value of the benchmark index to the NAV of the private equity fund. This puts a lot of 

weight on the NAV and indirectly assumes that the limited partner could exit the private equity 

fund instantly, which might rarely, if ever, be the case. This is why PME is often used by analysts 

for mature private equity funds where the NAV only represents a small part of the total 

distribution43. 

 

Risk and liquidity adjustments 

When benchmarking assets’ relative performance the risk of the assets has to be the same, 

otherwise the benchmark will not be appropriate. If the benchmark has a higher risk-profile than 

the asset, the benchmark’s alpha is overestimated. The same applies when the liquidity is higher 

for the asset. Consequently, the benchmark or asset performance should be corrected to adjust 

for these dissimilarities.  

To calculate the risk we need to have frequent valuations, which is easy to get from a stock market 

index, but not from private equity funds, because they only make quarterly reports. The following 

section will look at the risk and liquidity adjustment that are to be considered before 

benchmarking. 

 

 

 

                                                      
43 Baker, et al., 2015 - P278 
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Risk adjustment 

Normally, analysis of private equity funds’ performance is based on the assumption that the beta 

of the funds’ portfolio is 1, and therefore is equivalent to the market risk. This assumption might 

not be realistic since private equity funds rely on a great deal of leverages in their investment, 

which creates a higher investment risk.  

Kaplan and Schoar suggest that the private equity fund managers tend to understate the market 

risk when their beta value is higher than 144. Thus, the investors have to be aware of the stated 

beta by the fund, and should investigate the beta on their own. 

 

Another adjustment could be to look at what industry the private equity fund primarily operates 

in, and how much leverage they have, and then compare it to the industry betas and companies 

with similar leverage profiles. This adjustment results in an average private equity fund beta 

ranging from 1.3 to 1.745. 

 

Liquidity risk  

Private equity is a very illiquid asset compared to public equity that trades on a stock exchange. 

Thus, the private equity fund should yield a higher return to compensate the investors for the 

liquidity risk.  

Franzoni, Nowak and Phalippou (2012) argue that the high performance of private equity 

investment may be a result of their high risk profile, in which liquidity risk plays an important part. 

They estimate the liquidity risk to be around 3 percent a year. Other authors estimate the 

premium a little lower at 1.5 percent46, meaning that the IRR of private equity funds cannot 

directly be benchmarked against the stock market without some kind of compensation for the risk.  

 

 

 

                                                      
44 Baker, et al., 2015 - P263 
45 Baker, et al., 2015 - P264 
46 Baker, et al., 2015 - P264-265 
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Value creation 

Valuation 

In the previous chapter we clarified how important the valuation of the NAV is when calculating 

the IRR of the funds that are not liquidated. It is therefore essential to understand how the GPs 

valuate their portfolio companies.  

The literature suggests that first time fund managers can be aggressive in their valuation, 

especially in more economically challenging times47. This can be accomplished by being reluctant 

in regards to writing down bad performing companies, or by simply over valuating the portfolio 

companies.  

 

Managers in venture capital funds have an incentive to raise a new round of funds in boom times 

where the market is appreciating. This is due to the fact that the fund can valuate their entire 

stock holdings in the company as the most recent share price. Conversely, the managers have the 

opposite incentive when the market is falling, since a lower share price would affect the fund 

value negatively. 

 

The most important factors of the reporting behavior of GPs are the accounting standards and 

legal framework48. In countries with weak legal environment and less regulated accounting 

standards, it has been proven, that the average unrealized IRRs of private equity funds are 

significantly higher. This suggest an overstated NAV.  

Furthermore, the NAVs reported by mature funds mostly represent investments with little to no 

value and it is therefore written off before evaluating performance. 

 

In the past companies were valued at the cost of the investment and written down if the value fell 

below cost or adjusted if there had been a new round of financing or capital injection. But after 

GAAP, managers are required to report the fair value of the portfolio companies. Managers, 

however, still have some flexibility when valuing companies, as they can choose different 

                                                      
47 Baker, et al., 2015 - P266 
48 Baker, et al., 2015 - P266 
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valuation methods: discounted cash-flow valuation, earnings multiples and option pricing models. 

Further, they can adjust the value with a liquidity discount and/or a control premium49. 

 

As a result of the above, one has to be cautious when interpreting the reported NAV, since the 

value could over- or underestimate the IRR of non-liquidated funds. This can also be observed in 

the literature, where quite different interpretations of the NAV can be observed. For instance, 

Kaplan and Schoar (2005) assumes that the NAV represent the fair value, whereas Driessen et al. 

(2012) estimates that the fair value of the NAV is only 30% of the reported value50. Other 

researchers consider the NAV in funds with no activity in the past six quarters as “living deads”, 

attributing no value to the remaining assets at all.  

In this paper, we adopt Kaplan and Schoar’s assumption about the NAV representing the fair 

value, as our data has a similar approach in regards to calculations of the IRR. 

 

Due Diligence 

From the investors’ perspective, due diligence is one of the most important processes when 

investing in private equity. Due diligence refers to the responsibility, diligence and caution that an 

investor would expect and exercise in the process of investigating a potential investment.  

 

Due diligence is supposed to help the investors clarify all the relevant facts about a company 

before making an investment, and thereby prevent any unforeseen liabilities and risks that could 

harm the involved parties. Due diligence makes sure that both the investor and the investee get 

precisely what they expect to achieve from the trade.  

This is accomplished by having a great understanding of the target company’s liabilities, long-term 

costumer agreements, leases, employment contracts, pending lawsuits or any other contracts that 

the company is liable for paying in the future51.  

 

The complexity of due diligence makes it more an art than a science, and thorough analysis can  

help investors identify funds that might underperform or collapse in the event of unforeseen 

                                                      
49 Baker, et al., 2015 - P266 
50 Baker, et al., 2015 - P266 
51 Baker, et al., 2015 - P290 
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market pressure. Furthermore, due diligence is a vital part when developing strategies for the 

company. 

 

In private equity we have two types of due diligence: The due diligence performed by the limited 

partners on the general partners and the due diligence performed by the general partners. 

As mentioned earlier in the paper, the general partners are the professionals who raise capital 

from the limited partners and are responsible for the investments. Thus, the purpose of due 

diligence by the limited partners is to analyze the general partners in order to identify the fund 

that can maximize their utility. From the general partners point of view, the purpose is to identify 

the risk and return profile of a target company. 

Both types of due diligence will be discussed further. 

 

Due diligence by limited partners 

The limited partners are passive investors who provide capital to a private equity fund, which is 

then invested by the general partners according to their strategy.  

Due diligence is therefore performed by the limited partners on the general partners to make sure 

that their interests are aligned before risking their own or their clients’ money.  

The past of the general partners is the most analyzed part in the due diligence, since past 

performance is often assumed to be a good indicator for future performance. The following 

aspects should be considered before investing in a private equity fund: 

 

The management team: The limited partners must determine if the management team has prior 

experience of working together, their sourcing opportunities, the return generated in the past, 

their current network, and their ability to expand it. Furthermore, they must determine the 

number of deals the general partners has made together in the past, since a new management 

team composition could change the overall risk willingness. 

 

Deal sourcing: An effective deal sourcing process is vital to successful investing. Thus, the limited 

partners need to determine what strategy the team will pursue. Do they employ external 

specialists or will they utilize their own network and contacts. Additionally, they need to know if 
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the general partners are capable of securing deals in a competitive environment without paying 

too much. 

 

Past failures: A potential investor should examine if the general partners have had any failures in 

the past, and if so, they need to understand how the general partners have subsequently adjusted 

their strategy, in order to avoid further failures. 

 

The other limited partners: The investor should observe who the other limited partners are. If the 

other investors are acknowledged companies it could validate the investment, although one 

should consider herd mentality. Contrariwise, if the other investors consist of unknown or 

disreputable companies or individuals, one should progress with caution. 

 

Operational skills: It is important to examine the relationship between the general partners and 

the management team in the portfolio companies, to see if they have or have had a value creating 

partnership. 

 

Environmental, social and governance (ESG) issues: It should be determined if the general 

partners have an ESG-policy, the content of such a policy and the implementation. Many limited 

partners have an ESG-policy and they should make sure that theirs align with the general 

partners’. The ESG-policy could also affect the decisions made by the general partners. 

 

As it can be seen from the above, there are many things that the limited partners should be aware 

of and investigate before investing. 

 

Due diligence by general partners 

When the limited partners has endorsed the general partners, the main responsibility of the 

general partners is to perform due diligence on potential companies. The general partners have 

the full responsibility for sourcing, analyzing and supervising the invested capital. 

During a due diligence many different parties are involved and each has different tasks. In a typical 

process the following parties are represented: Management team, private equity provider, banks, 
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accountants, investment bankers, environmental auditors as well as each groups legal 

representatives.  

Each party have a specific task that they are responsible for, e.g. the bank provides senior debt 

and the lawyers makes sure that the due diligence, contracts and reports are properly done.  

 

The many parties involved is a result of the way private equity funds finance their investments, 

which usually is done with equity and a large percentage of debt. Each party involved should 

conduct their own thorough due diligence because of the risk represented in private equity 

investments. The debt is provided by banks and is mostly senior secured debt, which has lower 

risk than other types of debt because it has high priority in the event of bankruptcy.  

 

Identifying the target company 

The first step in identifying a target company consists of a top-down review of the different private 

equity industries and segments, to see which industry/segment is the most attractive to enter. The 

analysis should include the supply and demand for private equity investment, current number and 

types of private equity funds in the industry, entry and exit prices, and the prospect for the future.  

Furthermore, it should include a market analysis that focuses on identifying the current and future 

growth rate, competitiveness, and cost of entry and exit. 

 

The second step is to identify the best sub-sector. The private equity fund managers have to find 

the segment with the most potential and they need to decide on the geographical location. Often 

the geography and industry is already decided by the fund strategy, thereby making the segment 

analysis the most important. 

 

In the third step, the managers should focus on analyzing company specific factors. This includes 

factors like market share, profit margins, volatility, trends and reputation. If this leads to a target 

company, the final step is to perform due diligence for the company. This helps the fund managers 

acquire the data needed to decide if they should procced with the investment or not. 
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Conducting due diligence 

Overlooking or ignoring red flags found during the due diligence of an otherwise appealing 

company can result in complications that are far greater than the expected returns. Thus, 

performing a thorough due diligence of the company’s past and future performance can help 

minimize possible risks and increase the chance of a profitable investment. 

 

When conducting due diligence it is not enough to only analyze performance, the private equity 

fund managers also need to understand every aspect of the company that can have an impact on 

the future. This includes scrutinizing the financial statements, understanding their strategy, 

operations, IT, culture et cetera.  

All of the above information should be discovered when performing the different types of due 

diligence showed in the figure below: 

 

Figure 12 – The different types of due diligence 

Conducting all of the above due diligences can be quite difficult, as a lot of the data needed is 

private. Hence, the investor has to make the best decision with the material available to the public 
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and information from secondary sources. This further emphasizes the importance of a thorough 

due diligence.  

 

The different types of due diligence and their characteristics are described in the following 

section: 

 

Commercial due diligence is an analysis of the market and the regulatory reforms. The market 

analysis is often based on Porters five forces theory, where each force is analyzed and summarized 

into market attractiveness. For instance, if the investor fails to recognize that the bargaining 

power of the customers is high, it could drive prices down and affect the potential profit. Thus it is 

important to evaluate the rivalry of the industry and the competitive position of the firm. 

 

Strategic due diligence should explain how the company expects to generate the future cash flows 

that are used in the valuation of the company. First the fund has to determine the firm’s position 

in the market (size, competitors, et cetera). Next they should combine the results with the 

potential growth possibilities and the findings of the commercial due diligence to evaluate the 

future cash flows and the valuation of the company. Failing to understand and to carry out the 

strategy could lead to excessive valuations and lower return than expected. 

 

Operational due diligence focuses on examining the operational risk associated with the target 

firm. The typical areas for operational risk are: cash management, regulatory and legal 

compliance, counterparty risk, back office operations, trading operations, valuation policies, 

disaster recovery and information technology52.  

Failed attempts to perform thorough operational due diligence in the past has led to massive 

losses, with Madoff Investment being the most severe with an estimated loss of 65 billion 

dollars53. Operational due diligence should help reduce the risks and thus yield a less volatile 

return.  

 

                                                      
52 Baker, et al., 2015 - P297 
53 A study of investors operational due diligence (2012) 
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Legal due diligence refers to the possible legal risks that could disturb the future of a company 

and should help the fund avoid any legal and regulatory pitfalls. The firm might have many 

complex contracts with suppliers and employees that needs to be dealt with before a takeover 

could be realized. Also, they might need to get an approval by the competition commission or the 

deal is blocked and many resources would have been wasted on due diligence. Typically the fund 

gets assistance from outside to perform the legal due diligence. 

 

Tax due diligence should be completed along the legal due diligence, since current and future tax 

liabilities are a legal matter. To estimate the tax liabilities, the investors need to research the 

corporate tax prospects in the specific countries, identify the income and non-income based taxes 

and the expected deal structure. Tax due diligence is usually done in cooperation with tax experts, 

as it is one of the most complicated laws. 

 

Financial due diligence is the analysis of financial reports and accounting policies. It is important 

for the investors to know whether they use conservative or aggressive accounting to assess the 

quality of their financial statement. Further, they should review the assets and liabilities, and 

calculate the cash flows, working capital, capital income and expenses. Failing to do so, could 

overestimate the value and lead to underperforming investments. 

 

Cultural due diligence has been getting more and more attention in the last few years, because of 

its vital role in successful acquisition. Recent research by Ernest & Young analyzed how keeping or 

changing the CEO influences the average holding period and the equity multiple. It showed that 

the funds that kept the CEO in the full period had the shortest holding period of only 3.4 years and 

a multiple of around 2.8, whereas the funds that kept the CEO and later changed him had and 

holding period of 5.7 years and a multiple of 354. This suggests matching the company with a CEO 

who understands the culture generates the highest return compared to the holding time.  

 

                                                      
54http://nebula.wsimg.com/f53f3bbd92509cd5a219ffbdfa21d442?AccessKeyId=ABE8A204EC8F2523ABB3&disposition
=0&alloworigin=1 
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Human due diligence must be seen in conjunction with the cultural due diligence. Failing to 

understand the people working in the company could result in employee dissatisfaction, which 

ultimately could lead to key employees leaving the company and a depletion of the talent pool. 

Understanding the human behavior and psychology is therefore necessary if the key employees 

are to remain satisfied. 

 

IT due diligence is conducted to evaluate the target company’s current IT systems and the 

strengths and weakness within it.  

The investors should also examine whether the current enterprise resource planning, ERP, and 

customer relationship management, CRM, systems are optimal and are capable of handling 

growth.  

Furthermore, it is crucial that the company has an effective cyber security and backup system, as 

cyber-attacks have become a greater threat in the recent years. For example, in 2017 Moller-

Maersk was attacked and had an estimated cost of 200-300 million dollars55.  

 

Challenges with due diligence 

With the increasing competition for private equity investment, the valuations of private equity 

firms are pushed upwards and are creating lower margins of profit as a result. As private equity 

funds initiate their value creation by purchasing companies, a heightened competitive 

environment results in more red flags being overlooked in order to ensure a purchase.  

 

Due diligence is often done by many different teams and people. If the communication between 

the teams is ineffective, the fund managers will not be able make informed decisions and take 

action on problems outlined by other teams. 

Another problem is the information available or not available of the target firm, which varies 

greatly from firm to firm. Thus, in an environment where the information is limited, the private 

equity funds need to redefine their due diligence approach, in order to acquire a more accurate 

view of the target company.  

                                                      
55 https://www.ft.com/content/a44ede7c-825f-11e7-a4ce-15b2513cb3ff 
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The combination of increasing competition for private equity investment and a poor corporate 

governance environment makes it possible for various promoters to manipulate with the financial 

position of a target firm. This could lead to decisions, where fraud and other liabilities are not 

taken into account. Thus, the private equity investor will not have a fully comprehensive 

understanding of the firm56. 

 

From the perspective of the limited partner, the biggest problem is the absence of publicly 

available data. Normally the limited partners have to create their own database and/or rely on 

second hand sources. There are only a few sources that collect private equity information and 

they can be quite expensive for a small investor. Even then, the sources do not necessarily contain 

the wanted information. Instead, the limited partners should ask the general partner for 

information about each of the funds he/she has worked on, so that they can perform the most 

thorough due diligence possible.  

 

Principal-agent complications in private equity 

As discussed in the due diligence section, most of the information in the private equity sector is 

non-public. This generates possible asymmetric information problems between the investor 

(principal) and firm looking for capital (agent), known as the principal-agent problem.  

The firm looking for capital is often not able to take bank loans or other types of financing due to 

the risk profile they represent, their short lifespan and sparse documentation. Thus, it is necessary 

for the private equity fund to perform thorough due diligence and intensive monitoring after the 

initial purchase. 

 

The principal-agent theory consists of two highly relevant types of information problems; 

asymmetric information and moral hazard. Asymmetric information is when one party of a 

transaction possesses greater information than the other party. In private equity, the firm looking 

for capital (agent) has better information than the investors (principal) about the company’s 

performance and future return. The agent might use his information to over valuate the firm by 

weighing the positive aspects higher than what is reasonable, and conversely with the problematic 

                                                      
56 Baker, et al., 2015 - P305 
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aspects. 

 

Moral hazard occurs when the principal cannot fully monitor the daily actions of the agent, and 

the agent therefore acts in a way that benefits himself at the expense of the principal. If the CEO 

of the target firm (agent) is not properly rewarded for his effort, he might start to spend company 

money on private perks like a car, restaurants visit and so on, instead of investing in the 

company’s growth.  

 

In an attempt to cope with these problems, most private equity funds are structured as limited 

partnerships. This structure allows the fund manager to perform due diligence and monitor the 

investment, instead of each investor having to perform their own due diligence and monitoring. It 

would be quite ineffective for each investor to act on his own, since due diligence is an expensive 

process and the monitoring process would yield the same result for the individual investor at a 

higher total cost. Thus, allowing the fund manager to act on behalf of the investors seems like an 

efficient way to deal with the asymmetric information problem between investors and the target 

firm. 

 

Even though the limited partnership helps eliminate one problem, the new structure creates a 

new principal-agent problem between the investors/limited partners (principal) and the fund 

managers/general partners (agents). 

Before limited partnership: 

 

 

 

 

 

 

 

Investor
Private 

equity firm
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After limited partnership: 

 

 

Now the limited partners rely on the general partners, which could lead to moral hazard and 

adverse selection problems.  

A severe adverse selection problem is when the general partners have better insight about their 

own skills than the limited partners. For example, if the general partners received a fixed fee, it 

would be difficult for the limited partners to select between two comparable funds raising capital 

for the first time, because there would be no past performance to evaluate.  

To cope with the problem, the general partners introduces the profit sharing rule. Instead of only 

receiving a fixed fee, they also receive a part of the profit. General partners that are confident in 

their skills may only demand carried interest, while less confident managers may choose both 

carried interest and a fixed fee. Furthermore, the profit sharing rule leads to less monitoring by 

the limited partners, since the general partners are motivated to perform well throughout the 

fund’s lifetime. This type of pay for performance incentive is widely used in private equity to help 

with the information problems.  

The limited partnership agreement also includes several covenants to help prevent asymmetric 

information problems. Covenants could prohibit the general partners to invest their own money in 

a company in the portfolio or prevent the selling of general partnership interest without approval 

by the limited partners.  

A general partner could also try to salvage a poor investment made while being a part of a 

previous private equity fund, by purchasing the company with the new fund. This is of course 

unlikely to be in the interest of the limited partners. A covenant could require that such an 

investment has to be approved by the limited partners.  

Accordingly, the use of compensation schemes and covenants are an effective way to deal with 

the principal-agent problems arising from the limited partnership structure.  

 

Limited 
partner

General 
partner (fund)

Portfolio 
companies
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Active management 

Once a majority of private equity has been purchased in a company, the private equity fund 

responsible for the purchase can begin managing this company. 

As mentioned earlier in the paper, initiatives and changes typical for a private equity fund to 

undertake on behalf of their portfolio company include restructuring, optimizing, research & 

development and expanding the talent pool of the company – factors meant to increase the 

longevity and therefore the value of the firm. 

A common technique for cost cutting and restructuring takes the form of the Lean concept. While 

lean is often used in relation to manufacturing, the Lean concept is transferable to other parts of a 

company, and is simply a process of guiding principles by which an organization should run.57 

The exact implementation, however, varies wildly between companies, industries, sizes, types, 

strategy of the fund, etc. 

The aggressive restructuring has historically given private equity funds a reputation of not 

considering the well-being of their portfolio company and its employees. Private equity funds 

having a buy-to-sell approach to their subordinated companies does not win over the hearts of the 

public, although sections of the public market see the potential for this approach in their own 

market, as the results speak for themselves58. 

The managing of the portfolio companies will not be included in the analysis, as we lack the data, 

which would have to be truly extensive. 

 

Portfolio theory 

Investors are always on the lookout for a profitable investment prospect, with the purpose of 

generating returns higher than the market (positive alphas) and create a more diversified 

portfolio.  

Firms are actively looking for new ways to finance their operations, and with the rising 

globalization, the possibilities have grown explosively. This creates new investment opportunities 

for investors and more easily available capital for entrepreneurs. Portfolio theory can help 

investors make the best decision and maximize their risk-return tradeoff.  

                                                      
57 Cendrowski et al., 2012 - P310 
58 https://hbr.org/2007/09/the-strategic-secret-of-private-equity 
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The modern portfolio theory was started by Markowitz (1952), and further explained by 

Samuelson (1971) and Merton (1969). They provide a recommendation, that makes it easier for 

risk-averse investors to allocate their wealth between the risky market portfolio and a risk-free 

asset in the most optimal way. The industry’s standard rule of 60% in the stock market and 40% in 

bonds is derived from their models59. 

 

Despite the usefulness of these theories, the model have some serious application problems in the 

increasingly globalized world, where investors can choose between many assets classes, and not 

just stocks and bonds, as the model rules out the possibility to invest in illiquid assets. Since the 

private equity is one of the biggest markets, ignoring it would create an incorrect equilibrium, and 

could lead to poor investment decisions.  

Thus, the focus of recent literature has been to answer two primary questions: 

 

1. How does private equity correlate with listed companies? 

2. Does private equity enhance the performance of a portfolio consisting of listed companies? 

 

Correlation 

A study by Milner and Vos (2003) tries to answer the first question by analyzing eight different 

private equity fund types and find the correlation between them and different stock index’s. The 

results are mixed, and shows that funds like venture and early stage seem to have a low 

correlation with the stock market. This makes intuitive sense, since the portfolio companies in 

early stage and venture capital funds often are small start-ups that have the potential for large 

economic growth, but also runs a higher risk of bankruptcy as they are not yet properly 

established in the market. Thus, the expected return depends more on the viability of the start-

ups initial idea, than on the general market trends. 

 

                                                      
59 Wang, 2016. 
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Late stage and balanced funds appear to have a higher correlation with the stock market. Again, 

the result was expected, since their strategy is to invest in more mature companies, with revenues 

being affected by the general market trends.  

Thus, if investors exclusively want to focus on private equity that has a lower correlation with the 

stock market, they should only include venture and early stage funds. However, the answer to the 

second question shows something different.  

 

Risk-return tradeoff 

To observe whether a portfolio of stocks and private equity outperforms the assets on its own, the 

study created eight different portfolios with each of the fund types and S&P 500 as a proxy for the 

stock market. To evaluate if the portfolio was superior, the efficient frontier is calculated for each 

portfolio and the Sharpe Ratio: 

 

 

Figure 13 - Sharpe Ratio of the private equity funds, S&P 500 the portfolio60 

Quite surprisingly, the result showed that the expected performance of a combined portfolio 

outperformed the individual assets class. In other words, an investment in only venture funds or 

S&P 500 were outperformed by a combined portfolio. Even the portfolio with the fund types that 

                                                      
60 Milner & Vos, 2003 – P35 
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correlated with S&P 500 achieved a better performance than the investments in the individual 

asset classes.  

 

Thus, the conclusion is that investors should include private equity in a diversified portfolio, and 

that even though private equity correlates with the stock market, including private equity still 

increases the performance of the portfolio. 

 

Literature review 

In order to put our own research into context, it is important to consider the knowledge already 

produced in the field of private equity fund performance. 

The purpose of this section is therefore to highlight the key findings of the literature most relevant 

to our paper. 

Some of the literature on the subject of private equity is utilized as foundational knowledge, while 

other parts will be used in context against our own findings. 

 

As the focus of our own analysis will be towards the private equity funds’ own performance, 

rather than that of their portfolio companies, so will our focus in this section. 

 

Finding sources that analyze the exact same variables as us, is very challenging, especially when 

also considering the age of the sources and their underlying data. 

The total quantity of sources is however quite extensive, and the following is a limited non-

exhaustive list of the literature utilized as the foundation of the thesis. 

 

For this purpose, we have decided to include the following three texts to be highlighted, with 

different key results to be considered in our own analysis: 

 

1) Private Equity Performance: Returns, Persistence and Capital Flows (2005), by Steve Kaplan and 

Antoinette Schoar for the findings regarding PME, size, vintage and GPs experience. 

2) What Drives Private Equity Returns? – Fund Inflows, Skilled GPs, and/or Risk? (2005), by 

Christian Diller and Christoph Kaserer for their analysis of size, vintage and stock market 



Page 49 of 103 
 

correlation. 

3) The Performance of Private Equity Funds (2006), by Ludovic Phalippou and Oliver Gottschalg for 

their study of market benchmarking, the concept of “living deads”, size and GPs experience. 

 

Kaplan and Schoar (2005) 

In 2005, Kaplan and Schoar wrote “Private Equity Performance: Returns, Persistence and Capital 

Flows”, which has since been cited extensively61. 

In the study, Kaplan and Schoar analyse the return to the investors based on 746 venture capital 

and buyout funds in the period 1980 to 1997, and reach several conclusions: 

Both venture capital funds as well as buyout funds manage to outperform the S&P 500, when the 

management fees are not included. 

With the fees included, the performance is comparable to the S&P 500, but when the 

performance is weighted against the size of the funds, venture capital funds outperform the stock 

market, while the buyout funds do not. 

Another key finding is the result that the funds’ performances are positively correlated with the 

size of the specific fund, and that new funds created in boom times are less likely to create a 

second fund, suggesting that boom-funds generally underperform.  

Finally, Kaplan and Schoar conclude that the general partners’ practical experience with private 

equity funds also positively effects the expected return of the fund. 

 

While we do not analyze the PME in any extensive capacity in this paper, these considerations by 

Kaplan and Schoar serve as the backdrop for much of the later work on performance 

measurement in the private equity investment market. 

 

Christian Diller and Christoph Kaserer (2005) 

The paper studies the characteristics that may affect a private equity funds’ performance. Diller 

and Kaserer use data from Thomsen Venture Economics and have information from 791 private 

equity funds for the period 1980 to 2003, with 14 being funds of funds that were excluded from 

the sample. 

                                                      
61 Baker, et al., 2015 
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Their findings of this paper are quite similar to the findings of Kaplan and Schoar when analyzing 

the private equity fund size. Diller and Kaserer also conclude that the size of a fund is positively 

correlated with the expected return of the fund. 

Furthermore, they analyze the importance of the vintage year, and finds that it is has a significant 

impact on the expected performance of the funds. Contrariwise to Kaplan and Schoar, they do not 

analyze whether funds started in boom times underperform or not. 

Finally, Diller and Kaserer finds, that private equity funds’ performance appears to be uncorrelated 

with the stock market in their WLS-regression model. 

 

Phalippou and Gottschalg (2006) 

Phalippou and Gottschalg base their analysis on two datasets. Both are from Thomson Venture 

Economics and cover funds established between 1980 and 2003. 

Phalippou and Gottschlag introduce the term “living deads”, which means, that most of the 

residual value reported by mature funds are in fact worthless and should be written off. The 

reasoning behind this is, that non-liquidated mature funds that have shown no activity in the past 

six quarters are most unlikely to distribute additional cash to the investors, and therefore the fair 

value of the residual value is practically zero. 

Like Kaplan and Schoar, Phalippou and Gottschalg benchmark private equity funds against the 

stock market, to observe if one outperforms the other. Phalippou and Gottschalg’s findings 

conflict with Kaplan and Schoar’s, as they find that private equity funds underperform the S&P 500 

by -3.83% per year, when they adjust for the sample bias and the overstated accounting 

values/living deads.  

When using the gross of fees performance, calculated on the basis of a typical fee structure, 

private equity funds outperforms the S&P 500 with 2.96%, which corresponds with earlier 

findings. 

Finally, Phalippou and Gottshalg’s findings about fund size and manager experience also supports 

the findings of the other works mentioned in this section.  

 

As it can be seen from the above, a lot literature exists about private equity funds and their 

performance. Most of the literature focuses on benchmarking private equity funds against the 
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stock market, whereas a smaller portion of the literature focuses on analyzing how different 

characteristics of a private equity fund influences its performance. For example, how the choice of 

industry affects a fund’s expected performance.  

 

Data description 

The dataset that our thesis is based on is provided by Preqin (www.preqin.com), formerly known 

as Private Equity Intelligence. The database covered over 30,000 active and liquidated private 

equity funds as of the first of March 2018, which is the reference date of our thesis. All of the 

funds have a vintage between 1969 and 2018, but the majority of the funds have a vintage year 

from the 1990’s and forward. The performance of the funds, measured as IRR net of fees, are 

available for 5442 funds and are calculated by 30-06-2017, serving as our data cutoff point.  

 

The missing IRR of the rest of the funds is due to several reasons. First, the performance data is 

provided by the fund itself or by investors, and as mentioned earlier, it can be very difficult to 

retrieve performance data from funds, as they are not required to publish it. Secondly, all the 

funds with vintage 2016 and forward has insufficient data to calculate a meaningful IRR, as they 

are too early in their lifecycle. Some are even still raising money for the first round, meaning that 

they have not invested in anything yet. 

 

Furthermore, 248 funds were removed from the sample, as their size/value where not available, 

thus making them useless in the regression analysis of funds size, making the sample consist of 

5194 funds possessing the required information.  

 

Private equity funds from outside the US, Europe and Asia have also been filtered out because of 

the very limited number of registered funds from these regions, as shown below: 
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Figure 14 – Funds by location 

 

As it can be seen from the table, very little data is available from funds from Africa, Americas, 

Australasia, diversified multi-regional and Middle east and Israel. Including these could therefore 

result in skewed results about the private equity market in general.  

 

Most of the funds we have performance data on were started in the 1990’s and forward, making it 

difficult to analyze the vintage years before the 1990’s. Thus, we have decided to do the analysis 

25 years back, and removing funds with vintage 1992 and before.  

Another problem is the funds started only few years ago. As mentioned earlier, the IRR behaves 

like a J-curve, meaning that the IRR in the first years are negative, and then increases as the 

investment starts to pay off. The typical holding time of a portfolio company is 3-5 years, meaning 

that funds that are under 3-5 year old, in average have not generated any cash flow from their 

investment. We have therefore chosen to include both liquidated and active funds from before 

2012 and remove all funds started in 2012 and forward. 

 

The remaining data that will be used in our analysis is distributed as follows: 
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Figure 15 – Fund average IRR and number of funds by vintage 

 

The total number of funds is 3,797 and the average IRR for all of the funds is 13,68%, the median is 

10,8% and the average standard deviation is 24,69%, calculated as the standard deviation of the 

IRRs.  

The best performing fund generated a return of 514,3%, while the worst performing funds lost all 

of their capital, thereby yielding an IRR of -100%. Three funds had a return of -100%, and they 

were all involved in real estate, with a vintage of either 2005 or 2006, just before the financial 

crisis. 

 

The average fund size is 690 million USD, while the median is 279 million USD. The biggest fund 

closed at a value of 20,365 million USD, and the smallest was only 1,3 million USD. 
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Figure 16 – Funds by strategy 

 

The strategies applied by Preqin can be seen in the above table. The sample size of many of the 

strategies are very small and would not be relevant to analyze on their own. Furthermore, some of 

the strategies are very alike and could therefore be grouped together. The strategies have been 

grouped into the following 13 strategies and the explanation for each strategy can be found in the 

appendix:  

 

- Buyout  

- Distressed debt  

- Early stage (comprising of: Early stage, early stage: seed and early stage: start up) 

- Expansion/late stage 

- Funds of funds 

- Growth 

- Infrastructure 

- Mezzanine  

- Natural resources 

- Real estate (comprising of: Real estate, real estate co-investment, real estate funds of 

funds and real estate secondaries.) 

- Secondaries  

- Venture (comprising of: Venture general and venture debt) 
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- Other (comprising of: Balanced, Special situations, Timber, Turnaround, Co-investment, Co-

investment multi-manager and Direct lending and direct secondaries.) 

 

The same logic applies to the funds industries, where Preqin has divided the funds into over 60 

different sub industries and 12 main industries. We have divided the funds according to their main 

industry, as many of the sub categories would be too small to analyze separately. The following 

industries are analyzed: 

 

Diversified: Investments in different industries. 

Business Services: Business Services, Financial Service, Insurance and Outsourcing. 

Clean Technology: Clean technology, Environmental Service and Renewable Energy. 

Consumer Discretionary: Consumer products and Services, Education, Entertainment, Leisure, 

Restaurants and Retail. 

Energy and Utilities: Energy, Oil and Gas, Power and Utilities. 

Food and Agriculture: Agriculture, Beverages, Food and Tobacco 

Healthcare: Biomedical, Biotechnology, Healthcare, healthcare IT, Life Science, Medical devices, 

instruments and technologies and Pharmaceuticals. 

Industrials: Aerospace, Armaments, Construction, Defence, Distribution, Engineering, Industrial, 

Intellectual Property, Logistics, Manufacturing, Shipping and Transportation. 

Information Technology: Computer Services, Electronics, Internet, IT, IT Infrastructure and IT 

Security, Network, Software and Technology. 

Infrastructure: Infrastructure. 

Materials: Chemicals, Materials, Mining, Natural Resources, Production and Timber. 

Real Estate: Real Estate and Hotels and Offices. 

Telecoms, Media and Communications: Advertising, Communications, Digital Media, Information 

Services, Marketing, Media, Telecom Media and Telecoms. 

 

The target costumers for the use of Preqin are professionals working with private equity 

investment on a daily basis. Thus, it would be appropriate to assume that the information 

displayed by Preqin in the dataset are of interest for professionals in their investment decisions.  
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The information available from Preqin consists of the following: 

 

 

Figure 17 – The available data from Preqin 

 

This is how the information we have for each of the 3,797 funds is presented in the dataset. From 

the table it can be seen that some of the fields are empty, but that does not matter, as those 

specific fields are not part of our analysis.  

 

We are aware of the selection bias problem, due to the way Preqin gather their information, as it 

could have an effect on the dataset. 

Preqin claims that their method of collecting data reduces risk of survivor ship bias. Preqin bases 

this claim on the fact that they involve numerous sources in their data collection, including general 

partners and limited partners, and that they gather data from the early stage of the funds. The 

reasoning behind the statement is, that one does not know if a fund will be successful or not in its 

early stages.  

We do not have any possibility to control the statement, as it would be impossible to gather all 

relevant data independently of Preqin, but if there were a selection bias it would most likely be 

upward biased, since poor performing funds probably are more hesitant in providing data for 

public scrutiny. 

 

Another possible bias is the NET IRR available by Preqin, the net asset value is included in the 

stated IRR. The problem about the NAV valuation was discussed earlier, and the solution would be 

Fund ID Firm ID Fund Name Firm Name Vintage Status

40515 190844 Berkeley Capital Partners II Berkeley Partners 2007 Liquidated

Fund Value (mn) Fund Value (mn USD) Fund Value (mn EUR) Fund Target Value (mn) Fund Target Value (mn USD)

1 USD 1,3 0,89

Fund Target Value (mn EUR) Type Region Focus GP Location Called (%)

Real Estate US US 100

Distr. (%) DPI Value (%) RVPI Net Multiple (X) Net IRR (%) Benchmark Specifics

224,1 0 2,24 12,7 2007 / US / Real Estate

Bench Net IRR (%) Net IRR Diff. (% pts.) Date Reported Industry Focus Location Focus

5,3 7,5 30-06-2017 Real Estate Southwest, US
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to only include funds that has been liquidated. This would also create a bias, however, as over 55% 

of the funds in the dataset are not liquidated and a big part of the liquidated funds are from the 

1990’s, which were some very profitable years with IRRs way above the mean IRR of the dataset.  

 

The market index that is used to analyze the entire data sample, is the MSCI World Index. The 

reasoning behind this is, that we have funds from the both the US, EU and Asia, so the index 

should cover all of these markets. Next we use the S&P 500 to analyze the US private equity 

market and the STOXX600 to analyze the European private equity market. The indexes have been 

chosen as they cover a large part of the total stock market, and are therefore good 

representatives of the entire stock market. 

 

 

Figur 18 - Yearly return of the indexes. The return at 1994 is measured as the return from 01-01-

1993 to 01-01-1994 et cetera. 

 

Scientific models 

The regression model 

In our analysis section, we will be using the multiple regression analysis to analyze the data from 

Preqin. The model is a quantitative method, that is used to analyze several variables, which 

includes a dependent variable and one or more independent variables. In simple terms, the 
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multiple regression analysis is a quantitative method used to test the relationship between a 

dependent variable and the independent variables.  

 

The problem that the model tries to solve is to fit a straight line to a number of points. In a simple 

model with a dependent variable and one independent variable it can be visualized as follows: 

 

 

Figure 19 – Illustration of the least square regression model 

 

The line drawn on the graph, is the line that minimizes the sum of the squares of the vertical 

deviations from each data point to the line. This process is called least squares estimation. The 

equation for the simple regression is: 

 

𝑌 = 𝑎 + 𝑏 ∗ 𝑋 

 

Where: 

Y is the dependent variable 

X is the independent variable 

a is the constant 

b the coefficient of the independent variable. 

 

When adding more independent variables it becomes impossible to visualize it, but the same 

technique is applicable. When more variables are added the equation can be written as: 

 

𝑌 = 𝑎 + 𝑏1 ∗ 𝑋1 + 𝑏2 ∗ 𝑋2 + ⋯ + 𝑏𝑝 ∗ 𝑋𝑝 
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Where p is equal to the number of independent variables in the model.  

 

As it can be seen from the equation, the regression model assumes that the relationship between 

variables are linear. This assumption can in practice almost never be confirmed, but fortunately, 

the regression is not greatly affected by deviations from this assumption. Unless of course, there is 

a clear non-linear relationship between the variables. Further assumptions are homoscedasticity, 

that data is normally distributed and the absence of collinearity and multicollinearity.  

 

Furthermore, one has to be cautiously aware of the dummy trap, which can occur when working 

with dummy variables. Dummy variables is also known as qualitative variables and takes the value 

1 or 0. For example D1=1 if man and D2=1 if women. The problem occurs when you include both 

the D1 and D2 variable, as they are already included in each other. Because, if D1=0 it means that 

the person is not a man, hence a women, and the same is the case with D2.  

This is a violation of the no perfect multicollinearity, and is corrected by either removing the 

constant term or to omit one class in each system of dummy variables. The coefficients estimated 

by the model should then be interpreted as the deviation from the omitted class. For example, we 

want to estimate the hourly wage for men and women, and we omit the D2 variable. The model 

calculate a constant of 10$, and an estimated coefficient for D1 of 2$, the result should be 

interpreted as, women get 10$+2$*0=10$ an hour while men get 10$+2$*1=12$ an hour.  

 

When computing the regression model without dummies, a simple output looks like this: 

 

 

Figure 20 – Example of a regression output 

 

In the top left corner we see the R-squared value. This value represents the explanatory power of 

the model. In this case the value is 0.002, which means that only 0.2% of the change in the 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,002 0,001 24,671 24,687 3797 0

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 14,154 0,446 31,762 0,000 13,280 15,028

Fund_Value__mn_USD -0,000689 0,000284 -2,427 0,015 -0,001245 -0,000132
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dependent variable (“Constant”) is explained by the change in the independent variable 

(“Fund_Value__mn_USD”). 

In this paper, most of our results will have a very low R-squared value, and we will therefore not 

be commenting it much. 

 

When establishing whether or not a variable is significant, we look at the P-value, the Lower95% 

and the Upper95%.  

If the P-value is lower than 0.05, we can reject the null hypothesis stating that the coefficient is 0, 

at a 95% confidence level. A similar way to see this is if the value of 0 is in the range between 

Lower95% and Upper95%. If it is, we are not able to reject the claim that the coefficient is in 

reality 0. 

In our example, we see that 0 is not in the range between lower95% and upper95%, while the P-

value is 0.015. The coefficient for “Fund_Value__mn_USD” is therefore significant, and we reject 

with 95% confidence, that the coefficient is 0. 

 

These are the primary numbers used for interpretation in our regression models. 

 

In our analysis the following variables will be analyzed by using the multiple regression analysis 

method: 

 

- Continent: The continent in which a private equity fund focus their investments. The 

variable is a dummy and consists of; US, EU and Asia. The omitted class is the US. 

- Vintage: Is the year of which the fund was started. It ranges from 1993 to 2011 and is 

displayed as a dummy variable, with 2011 as the omitted variable.  

- Size: Is the size of the fund measured in millions of dollars.  

- Industry: Is the industry that the funds primarily invests in. The industries included in our 

model are: Diversified, business services, clean technology, consumer discretionary, energy 

and utilities, healthcare, industrials, information technology, infrastructure, materials, real 

estate and telecoms, media and communications. The omitted class is diversified.  
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- Number of funds started by a manager: Is the number of funds that an manager has 

started, and will be included in two ways; as a “normal” variable where the number of 

funds is analyzed, and as a dummy variable. The dummy variable groups the data into 

managers that have started; 1-5, 6-10, 11-15, 16-20 and over 20 funds. The omitted class is 

11-15 funds. 

- Strategy/type: Is the primary strategy carried out by the fund; buyout, distressed debt, 

early stage, expansion/late stage, funds of funds, growth, infrastructure, mezzanine, 

natural resources, real estate, secondaries, venture and other. The omitted class is buyout 

funds. 

- Stock index: The index used is the MSCI World Index, and the variable is displayed as the 

IRR calculated over a 5 year period and a 10 year period from the fund’s vintage year. The 

IRR calculated from 2008 and forward is thereby not the 10 year IRR, but the IRR from 2008 

to 30-06-2017. The same applies to 2009, 2010 and 2011. 2011 is the last year as it 

matches with the last vintage year. We do not have the exact date the funds were started, 

so the return will be calculated as of January 1st of the vintage year.  

 

When we perform the regression analysis on all the variables, the no perfect multicollinearity 

assumption is violated, as the vintage variable and stock index variable depend fully on each 

other. Thus, the stock index variable will be removed from the overall model, but will still be 

analysed on its own. 

 

Sharpe ratio 

William Sharpe introduced his measurement in 1966, as a result his study of 34 mutual funds 

between 1954 and 1963. He computed the average annual return and the standard deviation for 

each of the funds. The findings supported the conclusions of the CAPM theory, which means, that  

funds’ returns are positively correlated with their standard deviation. Furthermore, the 

relationship appeared to be linear.  

 

Sharpe Ratio is quite similar to the measurement by Treynor, but the interpretation is different. 

Treynor used Beta whereas Sharpe uses the standard deviation, meaning that the Treynor 
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measure only accounts for the systematic risk, where Sharpe also accounts for the unsystematic 

risk. Sharpe describes the ratio as a Reward-to-Variability ratio62. 

 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =
(𝑟𝑝 − 𝑟𝑓)

𝜎𝑝
 

Where: 

𝑟𝑝 is the return of the portfolio 

𝑟𝑓 is the risk free rate 

𝜎𝑝 is the standard deviation of the portfolio. 

 

The Sharpe Ratio is rather intuitive to understand. The higher the Sharpe ratio is, the better the 

portfolio has performed. If the ratio is negative, it means that the fund has had a lower return 

than the risk free rate, which obviously is terrible.  

These characteristics makes it an ideal ranking tool when one is considering many different 

investment opportunities. 

The average stock market portfolio has a Sharpe ratio around 0.5, thus, a new investment should 

at least have a Sharpe ratio of 0.5 to be attractive. A lower ratio would indicate a worse risk-to-

return and the investment should be discarded. 

 

Analysis  

Continent 

To begin the analysis of the data, first the relevance of the geographic locations of the private 

equity funds is considered. 

Because of the very limited quantity of private equity funds originating in areas outside of The US, 

Europe and Asia in our data set, the remaining geographic locations will be excluded from further 

analysis in this paper, as explained in our data description section. 

                                                      
62 Sharpe, 1966 - P125 
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Figur 21 – Funds’ IRR and the number of fund by continent 
 

When narrowing our scope to the US, Europe and Asia, we see that the vast majority (74%) of the 

remaining private equity funds originate in the United States, but that these also have a 

substantially lower average IRR than Europe, with Asia’s private equity funds performing the worst 

of the three. 

Even though the IRRs of the three locations are close in terms of relative values, in the private 

equity and investing world in general, a difference of over two percentage points in IRR between 

two markets is considered quite substantial – especially by an investor evaluating different 

investment options. 

The united states having a substantially lower IRR than Europe could be caused by many things, 

but seen in contrast with the number of funds in the country, the difference is likely to be 

explained as saturation of the market.63  This, however, does not seem to limit the fundraising in 

the US, and when asked about the biggest concerns in macroeconomic trends, the US-based fund 

managers are more likely to be concerned about saturation in emerging markets than saturation 

in North America.64 

 

Conducting a regression analysis on our data with regards to IRR based on geographical location 

provides us with the following output, when considering only Asia, Europe and the United States 

                                                      
63 https://www.ipe.com/news/asset-allocation/private-equity-fundraising-breaks-more-records-in-saturated-
market/10018594.article 
64 http://www.ey.com/Publication/vwLUAssets/ey-2017-global-private-equity-survey/$FILE/EY-2017-global-private-
equity-survey.pdf 

Continent Number of funds Average IRR

Asia 277 12.73%

Europe 724 15.44%

United States 2796 13.32%

Total number of funds 3797

Average IRR 13.68%
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of America: 

  

Figure 22 – Regression output on continent with the US as baseline 

 

Because of the majority of the funds being from the US, we have used the American funds as the 

baseline constant for the other continents to be compared to.  

From the resulting output, we can tell that while keeping the United States as a constant, the 

difference we see in IRR between the united states and Europe is in fact significant at a 95% 

confidence level –  the coefficient being calculated as 2.13.  

At the same time, however, we are unable to reject the null hypothesis that Asia’s IRR is equal to 

the IRR of the US with the same level of confidence. 

 

In regards to Asia, it is hard to conclude whether the average IRR is at a higher or lower level than 

what it has the potential to perform.  

Asia could have an abnormally high IRR because of the Asian private equity funds currently being 

able to utilize a first-mover advantage in regards to a less-than saturated market being 

extraordinarily lucrative for the few established funds. At the same time, however, it could be the 

case that Asia is not yet a mature enough market for private equity operations. Perhaps these two 

scenarios are both wrong, and the Asian market is actually performing at the level it’s capable of – 

a level we are unable to distinguish from the one in the United States of America with a high level 

of certainty. 

If the sample size of the funds in Asia had been larger, the standard deviation of the coefficient 

would have been smaller, resulting in a more precise estimation of the confidence interval. 

 

 

 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,001 0,001 24,678 24,687 3797 776

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 13,317 0,467 28,534 0,000 12,402 14,232

_1___Asia -0,589 1,554 -0,379 0,705 -3,636 2,459

_1___Europe 2,127 1,029 2,067 0,039 0,110 4,145
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Vintage 

Considering the US (approximately 4% of world population) have around ten times more 

established private equity funds than Asia (Approximately 62% of the world’s population65), it 

seems there is some truth to the general notion that Asia constitutes fertile grounds for the 

expansion of private equity.66 

This is somewhat backed by our dataset, when we analyze the development of the establishment 

of funds. 

Because of the small availability of data regarding private equity firms funded more than 25 years 

ago, this information is filtered out of our thesis, but the distribution since the early 1990’s has 

been as follows: 

 

 

Figure 23 - Development of distribution of funds over time 

 

From these two graphs we see that the establishment of private equity funds have intensified up 

until 2000 and 2007, before declining sharply during the two respective financial crises of those 

years. Each crisis, however, seems to have had a relatively harder impact on the American private 

equity market, than the two others.  

After the crisis in 2000, the overall distribution of private equity funds shifted around 5 percentage 

points of the total amount of funds from the American market, to the European one. After this, 

the European market has been steady at around 20% of the total number of funds. 

                                                      
65 https://www.un.org/esa/population/publications/sixbillion/sixbillion.htm 
66 https://www.economist.com/node/21541056 
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from around 2004 and until the crisis in 2007, the Asian market moved from sub-5% of the total 

number of funds to around a steady 10% ever since. 

In that sense, our data would suggest that when there has been a crisis in the last 25 years, it 

brings with it an equalizing change in the distribution of private equity funds between the three 

geographical locations.  

 

When analyzing the total number of private equity funds established each year in our dataset, 

along with that specific year’s average IRR, some very interesting and notable results become 

apparent: 

 

 

Figure 24 – Funds and IRR of funds over time 

 

As any other financial concept/trend, it seems safe to assume that private equity is heavily 

affected by macroeconomic events such as conjectures and general market swings.  

It is therefore not surprising, that the average IRR of private equity funds was relatively high in the 

early 1990s, where the economy was booming, and private equity funds were scarce. Since then, 

the private equity market has experienced two crashes, namely around 1999 and 2006, logically 

coinciding with the financial crises of 2000 and 2007, respectively. Because of the lifecycle of a 

private equity fund as explained earlier in the paper, funds established in these years would have 
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been seeking to purchase companies at the height of their value, only to see this value drop 

drastically within a very short period of time. This aligns with the theory presented by Kaplan and 

Schoar, noting that new funds established in boom times are unlikely to create a follow-up fund, 

citing bad results as the reason.67 

 

It is interesting to note, that even in these very extreme scenarios, the average IRR has still been 

well above any negative value, suggesting that the overall value creation of the companies in the 

funds has still been at least somewhat successful. 

 

From the graph there seems to be a very clear (negative) correlation between the amount of 

funds and the resulting IRR. 

This result is logically intuitive from a private equity theory standpoint, essentially stating that 

there can only be so many truly lucrative deals to be made in a market, as mentioned in our due 

diligence section. The more funds are created, the tougher the competition will be, leading to 

fewer of these investments being possible for any one firm. This means that less optimal deals will 

be completed instead, involving companies that are not as ripe for optimization or restructuring. 

When the possibility for value creation is lessened, the resulting IRR will logically be lower.68 

 

In order to test if the specific year a fund is established has an impact on the IRR, we run a 

regression analysis, keeping our most recent year, 2011, as the constant and every other year 

represented as a dummy variable, as explained earlier in the paper. 

                                                      
67 Kaplan and Schoar 2005 
68 Private equity: history,… governance P193 
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Figure 25 – Regression output for vintage  

 

From the output of our data, we observe that vintage seems to play an important factor in the 

prediction of IRR. The only years where we are unable to reject the null hypothesis of the IRR 

being the same as in 2011 at a 95% confidence level are 1998, 2000-2004 and 2009-2010 – all 

years having an average IRR between 11.9% and 18.9%. 

Our previous illustration and conclusion that private equity funds are influenced by market trends, 

is thus confirmed by the regression model, as the vintage years just before the financial crisis’ 

have a significantly lower return than funds established in 2011. 

Because at least one of the dummies in the above regression is significant, we are able to conclude 

that vintage is an explanatory variable when predicting IRR. 

 

Size 

An obvious factor to account for in regards to private equity funds is size. 

Larger funds have been successful in their marketing in recent times, and are getting an 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,067 0,063 23,898 24,687 3797 776

Variable C o eff icient Std. Erro r t -Stat ist ic P -value Lo wer95% Upper95%

 Constant - 2011 16,133 1,539 10,480 0,000 13,115 19,151

_1993 13,608 3,084 4,413 0,000 7,563 19,654

_1994 10,797 2,833 3,812 0,000 5,243 16,351

_1995 12,792 2,776 4,608 0,000 7,350 18,235

_1996 5,393 2,701 1,997 0,046 0,098 10,688

_1997 9,044 2,389 3,785 0,000 4,360 13,729

_1998 -4,192 2,262 -1,854 0,064 -8,627 0,242

_1999 -8,320 2,292 -3,630 0,000 -12,814 -3,826

_2000 -4,099 2,125 -1,929 0,054 -8,266 0,068

_2001 -1,903 2,295 -0,829 0,407 -6,403 2,597

_2002 1,195 2,465 0,485 0,628 -3,639 6,029

_2003 -0,181 2,475 -0,073 0,942 -5,034 4,672

_2004 -3,552 2,362 -1,504 0,133 -8,183 1,078

_2005 -8,335 2,112 -3,946 0,000 -12,476 -4,193

_2006 -10,797 2,011 -5,369 0,000 -14,740 -6,854

_2007 -7,919 1,980 -3,999 0,000 -11,801 -4,036

_2008 -5,105 2,060 -2,479 0,013 -9,143 -1,067

_2009 2,750 2,551 1,078 0,281 -2,252 7,752

_2010 -2,597 2,277 -1,141 0,254 -7,060 1,867
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increasingly larger relative proportion of the fundraising capital as a result.69 Below, the 

development in American PE fund size over recent years has been illustrated by PitchBook:70 

 

 

Figure 26 – Development in size of private equity funds over time  

 

As we see from this diagram, the development in sub $500 million funds has decreased from 

almost 50% in 2010, to less than 30% in 2016. Simultaneously, the grouping of $5 billion funds has 

increased from just over 20%, to 40%. 

 

Some, however, argue that smaller firms are better capable of finding deals “below the radar”71, 

utilizing more agile fund structures to move quickly in the investment phase, as described 

previously in this paper. 

 

In order to find out whether the ability to fundraise increasingly larger amounts has an impact on 

the profitability of the lager private equity companies, or whether small funds are better able to 

utilize knowledge of niche markets, we run another regression analysis. The dependent variable is 

                                                      
69 https://www.bloomberg.com/professional/blog/big-private-equity-funds-killing-small-funds-dead/ 
70 PitchBook 2016 Annual Breakdown 
71 http://imgre.com/smaller-private-equity-funds-get-more-competitive/ 
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IRR, and the independent variable is the individual fund’s value in millions of dollars. 

 

 

Figure 27 – Regression outpur for size 

 

From the data output we can establish that fund size has a significant effect on IRR.  

Specifically, for each million USD a private equity fund is worth, the predicted IRR drops by -

0.000689% 

 

This result is very interesting, as it inevitably leads to the question of why anyone would want to 

create a private equity fund of any significant size at all. 

The result also contradicts the findings of several researchers mentioned previously, such as 

Kaplan and Schoar, Ljungqvist and Richardson as well as Diller and kaperer, as they all claim a 

positive link between fund size and IRR. 

 

But isolating size alone in our dataset is not necessarily the most genuine way of representing our 

data. 

When looking at the development of private equity funds’ sizes over the historical span of our 

data set, some years certainly stand out: 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,002 0,001 24,671 24,687 3797 0

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 14,154 0,446 31,762 0,000 13,280 15,028

Fund_Value__mn_USD -0,000689 0,000284 -2,427 0,015 -0,001245 -0,000132
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Figure 28 – Average and total private equity size over time 

 

There seems to be a clear trend of the average private equity fund getting larger, very much 

synchronal to the growth in size of the market at large. 

Moreover, the average size of the funds reach their peak just before a crisis, meaning that the 

average size of the funds in the year 2000 wouldn’t be surpassed before 2005. 

A more interesting consequence of this, however, is the massive spike in average fund value/size 

in the years 2006-2008. In these three years, the average value of a private equity fund nearly 

doubled from the year before or after this period. 

This development paired with the fact that the same time period resulted in very humble IRR, 

suggests that our previous result may have been skewed downwards. 

In order to correct this we conduct another regression analysis, this time combining vintage with 

the size of the funds. In the following output, the constant’s coefficient is the IRR of a fund started 

in 2011, with a fund value of 0. The years 1993-2010 are dummy variables and the fund value in 

millions of dollars is a non-dummy independent variable. 
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Figure 29 – Regression output for vintage and size 

 

The new analysis significantly alters the conclusion of the first one. 

Instead of a negative effect, we now see that an extra million dollars in fund value actually 

increases the predicted IRR by 0.000007. 

This coefficient, however, is of course essentially the same as zero, and we are unable to reject the 

null hypothesis at a 95% confidence level (actually not even at a 3% confidence level). 

 

This finding is still not in line with the findings of the earlier mentioned researchers, however one 

should note that these findings are based on data outdated by our own. 

With two financial crises and a drastically increased amount of funds incorporated in our dataset 

compared to the dataset of Kaplan, etc., a different conclusion is not surprising. 

 

In conclusion, we can not confirm that fund size has an impact on predicted IRR, even if size is 

responsible for various strengths and weaknesses in different stages of the lifecycle of a fund. An 

investor therefore should not discriminate on the basis of size, when it comes to private equity 

fund investment opportunities. 

 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,067 0,063 23,901 24,687 3797 0

Variable C o eff icient Std. Erro r t -Stat ist ic P -value Lo wer95% Upper95%

 Constant 16,126 1,559 10,346 0,000 13,070 19,183

_1993 13,614 3,090 4,405 0,000 7,555 19,673

_1994 10,801 2,837 3,808 0,000 5,239 16,362

_1995 12,797 2,782 4,600 0,000 7,343 18,251

_1996 5,398 2,707 1,994 0,046 0,091 10,705

_1997 9,048 2,394 3,779 0,000 4,354 13,742

_1998 -4,190 2,265 -1,850 0,064 -8,630 0,251

_1999 -8,317 2,295 -3,624 0,000 -12,817 -3,817

_2000 -4,097 2,127 -1,926 0,054 -8,267 0,073

_2001 -1,900 2,298 -0,827 0,408 -6,405 2,605

_2002 1,198 2,469 0,485 0,627 -3,642 6,038

_2003 -0,179 2,478 -0,072 0,942 -5,037 4,679

_2004 -3,550 2,364 -1,501 0,133 -8,185 1,086

_2005 -8,333 2,113 -3,943 0,000 -12,477 -4,190

_2006 -10,799 2,014 -5,363 0,000 -14,747 -6,851

_2007 -7,920 1,982 -3,997 0,000 -11,805 -4,035

_2008 -5,107 2,061 -2,477 0,013 -9,149 -1,065

_2009 2,751 2,552 1,078 0,281 -2,252 7,755

_2010 -2,595 2,278 -1,140 0,255 -7,061 1,870

Fund_Value__mn_USD 0,000007 0,000 0,026 0,979 -0,001 0,001
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Industry 

The explanatory variable “industry” will be analysed to see if some industries outperform others. 

All the industries possess different risk and return profiles, and thus it would be interesting to see 

which – if any – performs the best. 

The dataset has been divided into 11 main industries and one called “Diversified”, which is private 

equity funds that invest in many industries to diversify their investment. The number of funds in 

each category and the average industry IRR is as follows: 

 

 

Figure 30 – The average IRR of the funds by industry 

 

As it can be seen from the table, the most common type of industry is the diversified, followed by 

Real Estate and then Information Technology. It is no surprise that most funds are diversified, as 

funds typically have several managers and a large team of advisors with expertise in different 

industries. Thus, private equity funds are able to perform thorough due diligence in more than one 

industry. Furthermore, the diversification may attract investors that are less risk seeking, like 

pension funds.  

Next is real estate, an industry that is one of the fastest growing in the US72, and also has a risk-

return profile that seems appealing to institutional investors.  

Information Technology is also one of the fastest growing industries, with many new companies 

                                                      
72 https://www.forbes.com/sites/sageworks/2017/04/09/the-10-fastest-growing-industries-in-the-u-s/ 



Page 74 of 103 
 

looking for start-up capital. But unlike real estate, IT is considerably more risky73, and investors 

expect higher returns as compensation. The IRR also appears greater for IT investment than for 

real estate with IT having an IRR of 16.76% and real estate 11.03%. 

 

When looking at the IRR’s, the industry with the absolute worst performance is clean technology, 

with a negative IRR of -14.08%. All the other industries generates average IRR’s above 9%. 

From the above data we test to see if the type of industry has a significant impact on the fund 

performance. The baseline/constant in the test is the diversified group, as it represents the largest 

sample of the data, while the other industries are represented as dummy variables: 

 

 

Figure 31 – Regression output for industry 

 

The results show that three industries are significantly different from the baseline: Clean 

technology, information technology and real estate. It is quite interesting that clean technology 

with (much) more than 95% certainty generates a negative IRR, and one could wonder what 

assumptions underlie the reason for any fund managers to still focus on clean technology, with 

such a terrible track record.  

                                                      
73 http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/Betas.html 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted

0,011 0,008 24,582 24,687 3797

Variable C o eff icient Std. Erro r t -Stat ist ic P -value Lo wer95%

 Constant 13,523 0,755 17,902 0,000 12,042

Business_Services -2,801 3,288 -0,852 0,394 -9,248

Clean_Technology -27,603 6,392 -4,319 0,000 -40,135

Consumer_Discretionary 1,869 1,707 1,095 0,273 -1,477

Energy_and_Utilities 3,280 2,102 1,560 0,119 -0,842

Healthcare -0,312 1,445 -0,216 0,829 -3,145

Industrials -0,592 2,102 -0,282 0,778 -4,714

Information_technology 3,234 1,232 2,625 0,009 0,818

Infrastructure -2,650 6,392 -0,415 0,678 -15,181

Materials -3,958 6,010 -0,659 0,510 -15,741

Real_Estate -2,495 1,183 -2,108 0,035 -4,815

Telecoms__Media_and_Communications0,853 1,616 0,528 0,598 -2,316
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We will take a closer look at the 15 funds in the clean technology industry to see if there is an 

explanation for the terrible performance: 

 

 

Figure 32 – Data of all the funds with focus on clean technology 

 

Clean technology became a hot topic for private equity funds starting in 2006, and the amount 

invested in clean technology firms peeked in 2008. The interest was a result of rising fossil fuel 

prices, new legislation and an increased awareness about climate changes. This suggested a 

massive market for products such as batteries, solar panels and biofuels. Furthermore, fund 

managers would compare clean technology investments to software investments, even though 

they differ on almost all parameters, causing the risk-return profile to not match the results.74 

As we can see from the table, the market could not keep up to the expectations. 

  

Over 90% of the companies established in 2008 and forward were unable to return the initial 

invested capital.75 

There are many reasons for clean technology firms to fail in performing as expected by the private 

equity market; The financial crisis in 2008 and the resulting decline in fossil fuel prices from that 

point onwards, as well as competition from china in the solar panel market each played a part in 

                                                      
74 Gaddy, et al., 2016 
75 Gaddy, et al., 2016 

Fund Name Vintage Status Fund Value (mn USD) Type/strategy Region Focus Net IRR (%)

AXA Infrastructure Generation II 2008 Closed 1445,5 Infrastructure Europe 7,1

AXA Infrastructure Generation III 2010 Closed 1897,91 Infrastructure Europe 11,3

F&C Climate Opportunity Partners2011 Closed 39,4 Fund of Funds Europe 3,9

CalCEF Angel Fund 2008 Closed 12 Early Stage US -19,7

Craton Equity Partners I 2007 Closed 191,5 Expansion / Late Stage US -19,5

Element Partners II 2008 Closed 486 Expansion / Late Stage US 2,4

Hudson Clean Energy Partners 2008 Closed 1200 Infrastructure US -13

NGEN Partners II 2005 Closed 180 Venture US -38,2

Pangaea Ventures Fund I 2001 Liquidated 6,59 Early Stage US -23,9

Sail Venture Partners II 2008 Closed 89,8 Venture US -32,6

SAIL Sustainable Louisiana I&II 2011 Closed 24 Growth US -42,6

International Sindicatum Climate Change Partnership2008 Closed 237 Other Asia -15,5

Unigestion - Ethos Environmental Sustainability Fund of Funds2011 Closed 102,52 Fund of Funds US -1,4

VantagePoint CleanTech Partners II2008 Closed 435 Venture US -10,2

Virgin Green Fund 2008 Closed 220 Growth Europe -19,3
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the bust.  

The private equity investment style also had a negative impact on the clean technology industry, 

as this type of company tends to tie up capital longer than what is considered desirable by most 

private equity funds. Additionally, the products produced in clean technology are expensive to 

scale. These factors create a mismatch between private equity funds and the clean technology 

industry. The data supports this explanation, as all of the funds can be shown to have 

underperformed, and it is therefore not merely an issue of one or two outlying funds that have 

lost their entire value.  

 

Overall it seems like Information Technology and energy and utilities are the superior industries to 

invest in, however when we look at the standard deviation, it appears quite high compared to 

some of the other industries. To adjust for the risk (standard deviation), we calculate the Sharpe 

ratio using the 10-year US treasury bill as risk free rate and rank the industries accordingly: 

 

 

Figure 33 – Sharpe ratio of the industries 

 

The standard deviation of the IRR is not the standard deviation of each fund’s IRR, as it is almost 

impossible to calculate an unbiased standard deviation because of the way the performance is 

reported.  

Instead, the standard deviation is calculated as the standard deviation of the IRR of the funds in 
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the different industries. We are aware that this is not the correct definition of the funds’ standard 

deviation, but we believe it is the best way to measure the risk with the information available.  

 

Taking risk into consideration, Information Technology only appears to be the 7th best and energy 

and utilities the 9th best industry, which corresponds well with the higher risk mentioned earlier. 

The mature industries like business services, including financial services, and industrials now 

become the best performing industries, because of the lower risk profile. Furthermore, funds that 

diversify their investments obtain a low risk and an IRR close to the overall average IRR, meaning, 

that their risk-return profile is the second best.  

 

From the above analysis, it can be concluded that the chosen industry has an impact on the return 

an investor would expect. When a limited partner performs due diligence on the general partners, 

one should thus focus on assessing what industries they intend to invest in, to make sure that 

their own risk profile matches that of the industry. 

 

Number of funds sponsored by a managing firm 

As discussed in the due diligence section, one of the most important tasks for a limited partner 

during due diligence, is to analyze the track record of the general partner. Analyzing how many 

funds a firm has sponsored may help the limited partners when choosing which funds to invest in. 

Older studies such as Kaplan and Schoar (2005), Aigner et al. (2008) and more, suggests that the 

number of prior funds a manager has established is positively correlated with the performance, 

while newer studies claim that the number of funds sponsored by a manager is irrelevant in 

regards to their future performance76. 

 

The purpose of the following analysis is to determine if there is any relationship between the total 

number of funds a manager has started and their performance. To achieve this, we have 

calculated the number of funds started by a manager in our data and used these number as a 

independent variable in our regression model.  

The constant coefficient is the expected IRR if a manager has started zero funds, and the 

                                                      
76 Baker, et al., 2015, - P271 
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independent variable’s coefficient denotes the change in IRR if the number of funds started by the 

manager increases with 1.  

 

 

Figure 34 – Regression output for manager experience 

 

Even though the result is not at all significant, it still suggests that the number of funds sponsored 

by a private equity firm has a very minor positive correlation with their performance. The result 

could be a consequence of many factors, including survivorship bias and reputation costs.  

The bad performing funds may tarnish the reputation of their managing firm, making it difficult for 

the company to raise money for an additional fund.  

Consequently, only the successful managers are able to attract new investors and organize new 

funds. Furthermore, the successful firms may be able to start larger funds, making it easier to hire 

the best managers, as they often get a percentage of the committed capital as pay. 

 

To further analyze the effect of manager experience and to investigate whether the data might be 

subject to the survivorship bias, we calculate the funds’ average IRR based on the number of funds 

started by the manager: 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,000 0,000 24,690 24,687 3797 775

Adj. R-sqr. is negative because the standard error of the regression is greater than the standard deviation of the dependent variable.

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 13,612 0,544 25,019 0,000 12,545 14,678

Number_of_firm_funds 0,010 0,056 0,183 0,854 -0,100 0,121
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Figure 35 – Average IRR by number of funds started by a manager 

 

From the graph it seems like there might be a survivorship bias in our dataset, as the funds started 

by managers with little to no experience have a low average IRR, although this could also just be a 

consequence of a learning curve. 

 

To get a better overview of this data, we group the data into 5 groups: managers that have started 

1-5 funds, 6-10 funds, etc. The model has the managers with 11-15 funds as the constant, and the 

rest of the groups as dummies: 

 

 

Figure 36 – Regression output for the grouped managers 

 

 

Still no significant results, but there seems to be a slight positive effect when managers have 

sponsored 6-10 funds. The reason for the 6-10 fund group possibly achieving better results than 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,001 0,000 24,682 24,687 3797 775

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 13,654 1,317 10,364 0,000 11,071 16,237

From_1_5 -0,420 1,412 -0,298 0,766 -3,189 2,348

From_16_20 -1,315 3,473 -0,379 0,705 -8,124 5,494

From_6_10 1,730 1,574 1,099 0,272 -1,357 4,817

Over_20 -1,195 2,144 -0,558 0,577 -5,398 3,008
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the 1-5 fund group, is likely because of the beforementioned survivorship bias/and or learning 

curve. With a disappointing first fund, getting the capital to start a second fund may not be as 

attractive or even possible for a fund.  

Compared to the more experienced groups, the 6-10 fund group may not have fully established 

themselves yet, making it hard for them to charge higher fees, resulting in a higher IRR for their 

investors. 

To analyze if the lower IRR of experienced fund managers can be justified by a substantially lower 

risk compared to the other groups, the Sharpe ratio is calculated for each data group: 

 

 

Figure 37 – Sharpe ratio for the grouped managers 

 

The standard deviation calculated above is the standard deviation of the specific group’s IRR.  

The above result suggests that experienced managers are able to generate more stable returns, 

thereby yielding the best risk-return tradeoff for its investors. 

One should thus look into the history of the manager, as this can yield valuable information about 

the potential risk of the investment.  

 

From these results, one would argue that you should never invest in funds managed by 

inexperienced managers, as they are outperformed by all other funds on average. 

Not everyone is able to invest in the very largest of sponsor firms, however. This is one of the 

reasons new managers are able to raise any money at all, as investors often do not have other 

private equity investment opportunities.  

 

Type of fund/strategy 

There are many types of funds and fund strategies, and each strategy appeal to groups of 

investors with risk-return profiles compatible with that of the fund. The strategy should thus affect 
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the performance of the fund (non-risk adjusted), so that the less risky strategies generate a lower 

return than the risky ones.  

 

The analysis is based on the type/strategy grouping applied by Preqin, with the additional group; 

“other”, which includes the fund strategies where the data sample was insufficient to draw 

conclusions from.  

“other” includes: Balanced, Special situations, Timber, Turnaround, Co-investment (multi-

manager) and Direct lending and direct secondaries. 

The following table and graph shows the number of funds in each strategic group, as well as the 

average IRR of those specific groups. 

 

 

Figure 38 – The average IRR of the industries and the number of funds 

 

It is noticeable that over 40% of the funds are either buyout or real estate funds. They yield quite 

different returns, however, with buyout being one of the best performing strategies with 16.16% 

average IRR since 1993, with real estate achieving an IRR of 11.08%. 

It is also quite interesting seeing that the early stage strategy has one of the poorest returns, as 

the strategy is known for its relatively higher risk, thus should yield a relatively higher return as 

compensation. 
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To analyze the significance of the strategy chosen by a fund, we use yet another regression model 

with IRR as the dependent variable, buyout as the constant, and each other strategy as an 

independent dummy variable: 

 

 

Figure 39 – Regression output for strategy/type 

 

First thing to notice is that four strategies perform statistically significantly poorer than the 

baseline; buyout funds. It is no surprise that fund of funds, mezzanine, distressed debt and real 

estate are all achieving relatively low IRR, since their expected risk is lower than that of a buyout 

fund. More surprisingly is the fact that early stage funds perform significantly worse than buyout  

funds, when their risk is generally assumed to be higher. 

 

To get a better understanding of the risk-return tradeoff, the Sharpe ratio is calculated and the 

strategies are ranked accordingly: 

 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,011 0,008 24,589 24,687 3797 0

Variable C o eff icient Std. Erro r t -Stat ist ic P -value Lo wer95% Upper95%

 Constant 16,160 0,802 20,160 0,000 14,588 17,731

Distressed_Debt -3,382 2,448 -1,381 0,167 -8,182 1,418

Early_Stage -5,958 1,784 -3,340 0,001 -9,456 -2,460

Expansion___Late_Stage -3,938 3,046 -1,293 0,196 -9,911 2,034

Fund_of_Funds -5,254 1,419 -3,703 0,000 -8,036 -2,472

Grow th -1,111 2,132 -0,521 0,602 -5,290 3,068

Infrastructure__type 0,394 3,067 0,128 0,898 -5,619 6,407

Mezzanine -5,676 2,086 -2,721 0,007 -9,766 -1,586

Natural_Resources 3,071 2,741 1,120 0,263 -2,303 8,445

Other -1,531 1,888 -0,811 0,417 -5,232 2,170

Real_Estate__type -5,084 1,210 -4,202 0,000 -7,456 -2,711

Secondaries -0,592 2,575 -0,230 0,818 -5,639 4,456

Venture -0,226 1,384 -0,163 0,870 -2,939 2,488
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Figure 40 – Strategies ranked accordingly to the Sharpe ratio 

 

 

The strategy that provides the best risk-return tradeoff are the secondaries funds, followed by 

fund of funds, which could seem rather surprising since fund of funds only has an average return 

of 10.91%. The lower risk and diversification associated with funds of funds justifies the lower 

expected return, however. The same applies to distressed debt and mezzanine.  

The worst performing strategy is infrastructure, but the data sample only totals 69 infrastructure 

funds, which could be a reason for the high standard deviation. More surprising is, that early stage 

and venture capital funds are performing so poor. 

 

Looking at the average IRR of venture and early stage funds according to vintage, we see that the 

return has varied greatly over time: 
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Figure 41 – Average IRR of the venture and early stage funds over time 

 

It seems like the venture and early stage funds performed very well in the start/mid-1990s, but 

after the dot-com bubble, struggled to achieve high returns until after the financial crisis in 2007-

2008.  

A reason for this result could be, that small startup companies - normally the targets of venture 

and early stage funds - do not have the necessary capital or liquidity to withstand a crisis, resulting 

in losses for the fund.  

Like the clean technology industry, the investors in venture and early stage funds may not have 

had the necessary time horizon for the investment to succeed during hard times. 

 

To conclude, the type of fund/strategy affect the predicted return significantly.  

When adding the risk element, the strategy yielding the highest return might not yield the highest 

risk-adjusted return. The same logic applies to the worst performing fund strategies. Thus, the 

investor should focus on the fund’s strategy when performing due diligence on the general 

partners, as their risk profiles should match. 
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Stock market index 

MSCI World Index 

We have analyzed how the different characteristics of the funds affects their performance, but 

what about the public market? Private equity is an alternative to the public market, and we would 

assume a high degree of correlation – that conjectures in the general marked would affect both 

public and non-public companies. The purpose of the following analysis, is therefore to observe 

how the private equity funds are affected by the public market.  

For this purpose the MSCI World Index is utilized: 

 

 

Figure 42 – MSCI World Index performance since 1993 

 

The MSCI World Index displays the performance of large- and mid-cap stock from 23 developed 

markets and consists of more than 1,600 securities. It contains all the same industries as analyzed 

in our paper, and mostly consists of information originating from the US (52%), EU (21%) and Asia 

(10%), which is consistent with our data. The index is therefore viewed as an excellent foundation 

for the following analysis. 

  

Our dataset does not include the exact vintage day nor the year of liquidation, but the typical 

lifespan of a private equity fund is approximately 10 years, as described in the lifecycle section of 

this paper. Thus, the 10-year return of the index (calculated as the IRR) from the vintage year of 
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the fund, will be matched with the IRR of the fund. As we are not able to match the funds from 

2008 and forwards with a 10-year stock return, these funds will be matched with an IRR from their 

vintage until 30-06-2017, which is our performance cut-off date. Furthermore, the 5-year return 

will be analyzed, to see if the early years of the funds are differently correlated with the stock 

market. 

In the following regression, IRR of the funds is the dependent variable, and the 10-year and 5-year 

return of the MSCI World Index is the independent variable. The coefficient of the constant 

represents the expected IRR of a fund, if the 5- and 10-return of the MSCI World Index is 0%: 

 

 

Figure 43 – Regression output for MSCI World Index 

 

The result is a little ambivalent, as the 5-year return of the index is significant, while the 10-year 

return is not. This means, that the private equity funds are positively correlated with the return of 

the world stock market: If the expected 5-year return of the world index is 10%, the IRR of the 

funds would be expected to increase by 7%.  

The fact that the 5-year return is better able to explain the change in IRR than the 10-year return, 

could be that the funds invest their capital in the early years of its existence, and have most likely 

achieved substantial parts of their profits in the first 3-7 years.  

 

Nevertheless, looking at the R-Squared of only 0.0386, it is evident that the index does not explain 

all of the movement in the IRR variable. We will thus perform a similar analysis, but with stock 

indexes that match the continent of the funds, as market trends tend to be different from 

continent to continent, which we also observed in the analysis of the continents.  

 

 

 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,039 0,038 24,211 24,687 3797 0

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 11,517 0,637 18,085 0,000 10,269 12,766

_10_year__30_06_2017 0,118 0,180 0,654 0,513 -0,236 0,472

_5_year_return 0,702 0,077 9,115 0,000 0,551 0,853
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S&P 500 index 

When analyzing the US private equity market and public market, the most commonly used index is 

the S&P 500 index. Even though it consists of large-cap companies, we still consider it 

representative of the entire US market, as it includes a significant portion of the totality of the 

market. 

The 5- and 10-year return of the S&P 500 will be analyzed as independent variables, with the IRR 

of the American funds as the dependent variable. The coefficient of the constant represents the 

expected IRR of an American fund, if the 5- and 10-return of the S&P 500 index is 0%: 

 

 

Figure 44 – Regression output for the S&P 500 index 

 

As suspected, the R-Square increases, meaning that the explanatory power is increased when 

considering the local markets of the funds.  

Both the 5- and 10-year returns are statistically significant, although the effect of the 10-year 

return is negative, and the effect of the 5-year return is positive.  

As the absolute value of the coefficient for the effect of the 10- year return is lesser than the 5-

year return, we still conclude that the 5-year return has a larger effect on the expected 

performance of the fund. 

 

The following graph illustrates the data for the US, and the correlation between the American 

funds’ IRR and the S&P 500 5- and 10-year returns.  

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,056 0,055 24,447 25,154 2796 1001

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 11,631 0,745 15,612 0,000 10,170 13,092

_10_year_return_US -0,357 0,152 -2,352 0,019 -0,654 -0,059

_5_year_return_US 0,825 0,076 10,810 0,000 0,675 0,975
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Figure 45 – The relationship between the US funds and the S&P 500 

 

From the graph, it can be observed that the private equity funds have yielded a higher IRR than an 

investment in the S&P 500 index over 5 and 10 years. Even the funds started just before or in a 

crisis has on average generated a positive return while the stock market has generated negative 

returns.  

This could be a result of funds started during a crisis waiting to sell portfolio companies, until a 

sale constitutes profit. This strategy makes a fund appear more attractive, although it can be 

argued whether or not this effect constitutes a sufficient liquidity premium for the investors. 

  

To establish whether funds have delayed selling their investments, when founded in times of 

crisis, the percentage of funds liquidated for each vintage is calculated: 

 

 

Figure 46 – Number of US funds that have been liquidated 
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The table shows that only 56,72% and 50% of the funds with vintage 2000 and 2001 respectively 

are liquidated, while the percentage of liquidated funds in the vintage of 1999 and 2002 are 

77,56% and 59,26% respectively.  

As mentioned before, the cause for this seeming extension of lifespan could be, that the funds are 

reluctant in selling their investment before it is profitable to do so. This could be caused by 

companies bought during a crisis requiring more time to mature compared to other vintages, or 

that the funds are not rationally considering the opportunity costs of their limited partners when 

keeping those portfolio companies. 

 

Overall, the US private equity funds seem to follow the 5-year market trends of S&P 500, but  

during financial crises the stock index appears to perform significantly worse than the private 

equity funds.  

 

STOXX600 

To analyze the European stock market against the IRR of the European private equity funds, we 

have chosen the STOXX600 index as the benchmark.  

The STOX600 index is the largest European index and consists of 600 companies from large-, mid- 

and small-cap in 17 European countries. 

 

An approach identical to the approach to the American analysis will be used, so that the 5- and 10-

year return of the STOXX600 will be analyzed as independent variables, with the IRR of the 

European funds as the dependent variable. The coefficient of the constant represents the 

expected IRR of an European fund, if the 5- and 10-return of the STOXX 600 index is 0%: 



Page 90 of 103 
 

 

 

Figure 47 – Regression output for the STOXX600 index 

 

The result is quite similar to that of the US market. Even though the explanatory power of the 

model is not as strong as the American one, it has still increased compared to the world-wide test. 

 

The 5-year return is positively correlated with the IRR of the funds, while the 10-year return has a 

negative impact.  

A difference between the results of the European market and the American one, is that the 10-

year return is not significant in this model, and we are thus unable to reject the null hypothesis, 

with 95% certainty. This result is reminiscent of the result obtained in the analysis of the MSCI 

World Index. 

 

The following graph illustrates the relation between the IRR of European funds, and the 5- and 10-

year returns of the STOXX600 Index: 

 

Figure 48 - The relationship between the European funds and the STOXX600 

R -Squared A dj.R -Sqr. Std.Err.R eg. Std.D ep.Var. #  F it ted #  M issing

0,041 0,038 24,772 25,260 724 3073

Variable C o eff icient Std. Erro r t-Stat ist ic P -value Lo wer95% Upper95%

 Constant 15,435 1,101 14,013 0,000 13,273 17,597

_10_year_EU -0,591 0,382 -1,547 0,122 -1,341 0,159

_5_year_EU 0,834 0,178 4,682 0,000 0,485 1,184
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The graph shows that the suggested relation between IRR and the 5-year returns is reasonable. 

For example, the high return in 2003 and 2009 and the lower return before and after.  

 

The overall results when analyzing the IRR of European private equity funds with the STOXX600 

Index, are very similar to the results of analyzing the IRR of American private equity funds with the 

S&P 500, even though the latter had a higher explanatory power, and showed a significant result 

of the 10-year return coefficient. 

 

Consistently throughout the stock market analysis, the 5-year return was a very important factor 

when predicting the IRR of private equity funds, across all three indexes. 

 

Full Model 

We have now analyzed the seven independent variables from our dataset, that we speculated 

could have an effect on the prediction of a private equity fund’s internal rate of return; continent, 

vintage, size, industry, experience of the manager, strategy and stock market. 

 

The analysis has been conducted on separate regression models for each of the variables, in order 

to better explain and isolate the impact of each specific factor on the prediction of IRR. 

 

When adding all the variables we have found to have a meaningful impact into a single regression 

model, the result is the following output: 
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Figure 49 – Regression output for the full model 

 

As this output contains numerous dummy variable groupings, the intuitive understanding behind 

the coefficient of the constant becomes complicated, as one of each group of dummy variables is 

omitted from the model, to avoid the dummy trap. 

R-Squared Adj.R-Sqr. Std.Err.Reg. Std.Dep.Var. # Fitted # Missing

0.085 0.074 23.759 24.687 3797 0

Variable Coefficient Std. Error t-Statistic P-value Lower95% Upper95%

 Constant 19.142 2.350 8.147 0.000 14.535 23.748

_1___Asia 0.272 1.579 0.172 0.863 -2.824 3.367

_1___Europe 2.060 1.041 1.980 0.048 0.020 4.100

_1993 13.238 3.108 4.260 0.000 7.145 19.331

_1994 9.168 2.855 3.211 0.001 3.570 14.765

_1995 12.172 2.796 4.354 0.000 6.691 17.653

_1996 4.424 2.719 1.627 0.104 -0.907 9.756

_1997 8.084 2.418 3.343 0.001 3.343 12.824

_1998 -5.135 2.286 -2.247 0.025 -9.616 -0.654

_1999 -8.785 2.312 -3.799 0.000 -13.318 -4.251

_2000 -4.849 2.151 -2.255 0.024 -9.066 -0.633

_2001 -2.193 2.315 -0.947 0.344 -6.733 2.347

_2002 0.842 2.470 0.341 0.733 -4.001 5.684

_2003 -0.847 2.481 -0.342 0.733 -5.712 4.017

_2004 -3.865 2.363 -1.636 0.102 -8.498 0.767

_2005 -8.574 2.115 -4.054 0.000 -12.721 -4.428

_2006 -11.309 2.014 -5.616 0.000 -15.257 -7.361

_2007 -8.166 1.978 -4.128 0.000 -12.045 -4.288

_2008 -5.040 2.065 -2.441 0.015 -9.088 -0.992

_2009 2.098 2.549 0.823 0.411 -2.900 7.096

_2010 -2.811 2.276 -1.235 0.217 -7.273 1.652

Business_Services -3.522 3.268 -1.077 0.281 -9.930 2.887

Clean_Technology -27.989 6.336 -4.417 0.000 -40.411 -15.566

Consumer_Discretionary -0.324 1.825 -0.178 0.859 -3.902 3.254

Distressed_Debt -2.499 2.498 -1.000 0.317 -7.397 2.400

Early_Stage -5.975 1.825 -3.273 0.001 -9.553 -2.396

Energy_and_Utilities -3.904 3.648 -1.070 0.285 -11.056 3.249

Expansion___Late_Stage -3.554 2.985 -1.191 0.234 -9.406 2.297

From_1_5 -0.774 1.446 -0.535 0.592 -3.608 2.060

From_16_20 0.049 3.461 0.014 0.989 -6.736 6.834

From_6_10 0.914 1.562 0.585 0.559 -2.148 3.975

Fund_of_Funds -4.173 1.712 -2.438 0.015 -7.529 -0.818

Growth -0.328 2.123 -0.155 0.877 -4.490 3.834

Healthcare -0.957 1.647 -0.581 0.561 -4.186 2.272

Industrials -2.866 2.186 -1.311 0.190 -7.151 1.419

Information_technology 2.244 1.458 1.540 0.124 -0.614 5.103

Infrastructure -8.797 7.263 -1.211 0.226 -23.036 5.443

Infrastructure__type 6.878 4.406 1.561 0.119 -1.760 15.516

Materials -10.436 6.033 -1.730 0.084 -22.265 1.394

Mezzanine -5.536 2.045 -2.707 0.007 -9.545 -1.527

Natural_Resources 6.046 4.187 1.444 0.149 -2.162 14.255

Other -1.479 1.881 -0.786 0.432 -5.168 2.209

Over_20 -1.730 2.166 -0.799 0.424 -5.976 2.516

Real_Estate -2.423 5.734 -0.423 0.673 -13.665 8.818

Real_Estate__type -2.191 5.696 -0.385 0.701 -13.357 8.976

Secondaries -1.247 2.690 -0.464 0.643 -6.521 4.027

Telecoms__Media_and_Communications-0.897 1.774 -0.506 0.613 -4.376 2.581

Venture -2.038 1.441 -1.415 0.157 -4.863 0.786
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In this regression model, the coefficient of the constant should thus be interpreted as the 

expected IRR of a private equity fund from the US, with a vintage of 2011, in the “diversified” 

industry, managed by a general partner with 10-14 prior funds managed, pursuing a buyout 

strategy. 

Because of this way of interpreting the constant, using the model to analyze each of the 

independent variables would not make much sense, however, the above model can be used by an 

investor to calculate the expected IRR of a specific fund.  

The model shows a higher R-square than the individual models, which would be expected when 

including all our relevant obtained data.  

Even though the p-values of the full model are quite similar to the findings of our individual 

models, the interpretation is complicated by the specificity of the constant term. 

 

Summarizing the analysis 

In our analysis of the IRR of private equity funds, we observed that different fund characteristics 

have an impact on a fund’s expected performance. The continent, vintage, industry and strategy 

of the private equity fund has a significant effect, while size appeared to show no correlation with 

the expected return of the fund, when considering vintage. The manager experience had 

conflicting results as it were not statistically significant, but the more experienced managers 

achieved a higher risk-return result. 

When comparing the funds’ IRR with the stock market, we found that the funds’ performance 

were highly affected by the 5-year return of the index, and that regional stock indexes better 

explained the expected IRR of a fund. 

Lastly we produced a model including all of the variables that were found to influence the IRR in a 

meaningful way. While difficult to use for interpretational purposes in regards to specific factors, 

the model serves as our most accurate prediction of the IRR of a private equity fund. 

 

Conclusion 

The purpose of this thesis was to investigate private equity funds, their structure, performance 

measurement and value creation as well as analyze their performance, and determine if any 

specific characteristics have a significant effect in this regard. 
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A private equity fund is structed as a limited partnership, where a manager pools capital from 

various investors, in order to finance the purchasing of non-listed equity in multiple companies. 

The funds typically have a lifespan of 6-10 years, although some of our findings suggests that 

especially funds created during times of crisis exceed this timeframe. 

Private equity funds have been an investment option for millennia, but has become increasingly 

more widespread in the last 70 years – with extensive growth in the last 25. Financial crises have 

had a diminishing effect on the expansion and size of the private equity fund industry in the past, 

although the market quickly recovers. 

The typical method for measuring the performance of private equity funds is by calculating the 

internal rate of return. Although widely used, this method includes the net asset value for non-

liquidated funds as reported by the fund itself, which could skew the IRR upwards. To circumvent  

this issue, various researchers suggest different assumptions about the valuation of the net asset 

values. We assume that the NAV value reflects the fair value. 

To create value for their investors, the managers of a private equity fund attempt to increase the 

value of the private equity that has been purchased on behalf of the fund. This is achieved through 

thorough due diligence in order to secure a part or all of a target company’s equity with the 

prospect of economic growth. Oftentimes, a controlling share of a company is purchased by a 

private equity fund. In this scenario, the value of the portfolio company is increased by 

restructuring, expanding or investing in long-term innovation and increases to the talent pool. 

 

By utilizing a dataset containing data on more than 30,000 private equity funds obtained from 

Preqin, we initiated our data processing. We removed funds with no information about IRR as well 

as fund size, limited the timespan to the last 25 years, and removed funds from geographical 

locations with an insufficient sample size. As many of especially the newer funds were still active, 

we decided to disregard funds created after 2011. 

We analyzed the remaining 3797 private equity funds and their characteristics in relation to IRR. 

This was completed using multiple least squares regression models, isolating each characteristic’s 

effect. 

The dependent variable in every model was the IRR of the private equity funds. When analyzing 
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continent we found a that the IRR of the European funds is significantly higher than that of the 

American funds, while the results about the Asian funds are inconclusive. 

Size was found to have an insignificant effect on IRR once adjusted for vintage, which was in itself 

responsible for a significant impact on IRR. 

We established that both industry and strategy were significant variables, and by calculating the 

Sharpe ratios, we found that the risk return tradeoff was substantially different among both the 

industry and strategy groupings. 

When analyzing the effect of managerial experience of a specific manager, the effect was shown 

to be insignificant, which contradicts the claims made by earlier researchers. The managers with 

more experience, however, produce less volatile returns. 

Producing a full regression model, including all of our data, increased the explanatory power 

compared to our single-factor regressions, but the interpretational logic of the factors within the 

model were worsened. 

 

When testing for correlation between the IRR of the private equity funds and the stock market, we 

discovered that there is a significant positive correlation when considering the 5-year return of the 

stock market index. The correlation between IRR and the 10-year return was inconclusive, 

although a significant negative correlation was found for the American funds and the 10-year 

return of S&P 500. 

 

Despite establishing some characteristics as insignificant, we managed to answer our research 

question, and overall succeeded in identifying factors that should be investigated before investing 

in a private equity fund. 

 

Suggestion for future research 

The main topic of this thesis has been to analyze the performance of private equity funds, to 

establish if any fund characteristics have a substantial effect on the expected IRR. As a 

consequence, we have not attempted to analyze whether private equity funds outperform the 

stock market or not. This would have been an extremely relevant question to investigate, as the 

private equity market and the stock market should be regarded as substitutes by an investor.  
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The issue with performing such an analysis is, that the information needed is difficult to acquire, as 

one needs to have excess to the cash flows of the private equity funds. 

 

Preqin provides a calculation of the Public Market Equivalent (PME), as introduced by Kaplan and 

Schoar,77 for specific markets. If the PME for a specific fund is over 1, that fund has outperformed 

the stock market, and vice versa if the PME is under 1.  

 

The following graphs illustrates the performance, benchmarked against global and regional stock 

markets: 

 

 

Figure 40 – All of Preqin’s  private equity funds benchmarked against MSCI World index78 

 

Figure 51 –  Preqin’s  private equity funds from US  benchmarked against S&P 50079 

                                                      
77 Preqin 
78 Preqin 
79 Preqin 
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Figure 52 – Preqin’s  private equity funds from Europe benchmarked against MSCI Europe Standard 

index80  

From the graphs it seems like private equity funds have mostly outperformed the stock market in 

the past. but a more thorough analysis of the PME would still be relevant, as the risk profile of the 

funds most likely differ from that of the stock index. The challenge of analyzing PME, however, is 

that funds often do not want to provide the necessary information needed to perform the correct 

risk-return analysis.  

 

Another interesting subject to study is show the different private equity funds would fit in a 

portfolio, and also what kinds of investors that could benefit from the private equity 

diversification. As we know, investors in private equity are primarily pension funds and other asset 

managers but how would a small private investor benefit from private equity investment? Is it too 

risky to invest in private equity if one could only afford to invest in one fund, or would it still create 

a better risk-return tradeoff for his portfolio? These questions could form the basis of a new study. 

 

Some of the variables analyzed in our thesis would be interesting to investigate further. For 

instance, we only had access to the name of the firm that started the funds and not the individual 

person who managed the fund. Analyzing personal performance and profiles could add depth to 

the conclusions of this thesis. 

The same applies to the portfolio companies and the holding time, as a higher turnover rate of the 

companies could suggest better investment and performance. 

                                                      
80 Preqin 
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Appendix 

Appendix 1 

 

 

Appendix 2 

Explanation of the strategies by Preqin: 

 

Balanced 

Fund name 5AM Ventures Fund II

Stock index MSCI World (large+mid cap

Date Cash flow Price index Index: 100 FV of cash flow Date Cash flow Price index Index: 100 FV of cash flow

31-03-2007 -850.000,00 1.514,18 100,00 -1.075.804 15-11-2012 221.259,00 1.315,49 86,88 322.333

16-05-2007 -550.000,00 1.616,87 106,78 -651.898 16-05-2013 -465.000,00 1.471,93 97,21 -605.420

15-11-2007 -1.300.000,00 1.610,94 106,39 -1.546.520 16-05-2013 3.233.791,00 1.471,93 97,21 4.210.328

15-02-2008 -400.000,00 1.455,56 96,13 -526.650 14-02-2014 -110.000,00 1.675,40 110,65 -125.825

16-05-2008 -400.000,00 1.525,73 100,76 -502.430 15-08-2014 -175.000,00 1.748,69 115,49 -191.786

15-11-2008 -1.030.000,00 892,93 58,97 -2.210.619 15-08-2014 1.138.676,00 1.748,69 115,49 1.247.900

14-02-2009 -1.020.000,00 750,86 49,59 -2.603.344 15-11-2014 -130.000,00 1.739,50 114,88 -143.223

15-08-2009 -400.000,00 1.085,60 71,70 -706.127 14-02-2015 -120.000,00 1.772,86 117,08 -129.717

15-11-2009 -200.000,00 1.149,01 75,88 -333.580 14-02-2015 983.043,00 1.772,86 117,08 1.062.649

14-02-2010 -525.000,00 1.133,35 74,85 -887.745 16-05-2015 837.284,00 1.779,31 117,51 901.808

16-05-2010 -440.000,00 1.079,80 71,31 -780.910 15-08-2015 2.127.146,00 1.645,43 108,67 2.477.479

15-08-2010 -625.000,00 1.080,70 71,37 -1.108.325 15-08-2016 247.406,00 1.719,52 113,56 275.736

15-11-2010 -110.000,00 1.193,56 78,83 -176.621 15-11-2016 659.356,00 1.712,09 113,07 738.050

14-02-2011 2.681.929,00 1.351,65 89,27 3.802.560 14-02-2017 -80.000,00 1.838,70 121,43 -83.382

15-11-2011 -490.000,00 1.184,60 78,23 -792.711 14-02-2017 459.402,00 1.838,70 121,43 478.822

15-02-2012 -580.000,00 1.298,72 85,77 -855.864 30-06-2017 3.953.770,00 1.916,43 126,57 3.953.770

15-08-2012 170.973,00 1.279,21 84,48 256.141
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Private equity funds that invest in companies at all stages of development from early stage to buy-

out. 

 

Distressed Debt 

Funds that buy corporate bonds of companies that have either filed for bankruptcy or appear 

likely to do so in the near future. As part of the company reorganizations, distressed debt firms 

often forgive the debt obligations of the company, in return for enough equity in the company to 

compensate. 

 

Early Stage 

Type of venture capital fund that invests only in the early stage of a company life. There are two 

main categories of early stage funds: start-up and seed investments. 

 

Late Stage/expansion 

Types of funds that make venture capital investments in more mature companies. 

 

Growth 

(Also known as “development” or “growth capital”) Private equity and venture capital funds 

aiming to grow and expand an established company. For example: to finance increased production 

capacity, product development, marketing and to provide additional working capital. 

 

Fund of Funds 

A financial instrument that invests in a number of private equity partnerships. Investing in fund of 

funds can help spread the risk of investing in private equity because they invest the capital in a 

variety of funds.   

 

Infrastructure 

Funds that are pursuing opportunities for investments as equity partners in large scale projects 

(Transportation assets: toll roads, bridges, tunnels, airports; Regulated assets: electricity 

transmission and distribution, gas & oil distribution, water distribution & wastewater collection; 
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Communication assets: transmission towers, cable and satellite networks; Social Infrastructure: 

healthcare facilities, schools). 

 

Mezzanine 

Mezzanine debts are debts that incorporate equity-based options, such as warrants, with a lower-

priority debt. Mezzanine is often used to finance acquisitions and buyouts. 

 

Natural Resources 

Private equity funds that invest in various commodities, including energy products (crude oil, 

natural gas, gasoline), precious metals (gold, platinum, palladium, silver) and industrial metals 

(aluminium, copper, nickel, zinc, lead, tin). 

 

Real Estate 

A fund investing in the real estate market - can include investment in several types of real estate 

including housing, hotels and commercial property. 

 

Secondaries 

Private equity funds that acquire existing shares in a private equity fund from an existing limited 

partner. Secondary transactions may comprise a manager's entire fund of direct investments or a 

portfolio of interests in a number of different funds. 

 

Venture (General) 

Venture capital is a type of private equity investment that provides capital to new or growing 

businesses. Venture funds invest in start-up firms and small businesses with perceived, long-term 

growth potential. 

 

 


