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Abstract 

 

This paper examines how private equity affects the performance of an investment 

portfolio which is primarily weighted in listed equities. Quarterly performance data 

across a ten-year period (1991 – 2001) for eight listed equity benchmarks is tested in 

relation to eight private equity fund categories.  The results show mixed support for the 

belief that private equity funds have low correlations with listed equities. ‘Venture 

Seed/Start Up funds ’, ‘Mezzanine funds’ and ‘Private Equity Special Situation’ funds are 

uncorrelated with listed equity, whist ‘Venture Early Stage’, ‘Venture Late Stage’, 

‘Venture Balanced’, ‘Venture All’, and ‘Buyout finds’ are correlated to some degree. By 

combining each private equity category with listed equities investors can improve the 

risk-return profile of their portfolio. 
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Investors have long sought to maximise return whilst minimising risk and the relationship 

between risk and return has been studied exhaustively within the literature. Although 

there is yet to be universal agreement in terms of the most appropriate method for 

quantifying risk, we generally accept that risk can be measured and that it has a 

relationship to the expected return of an investment. When assets are combined in a 

portfolio the relationship between risk and return becomes more complex, yet potentially 

more beneficial compared to investing in a single asset or asset class. Based on our 

understanding of the quantitative relationships between risk, return, and different asset 

classes’, it is possible to mitigate negative exposures of investing in a single asset or asset 

class through diversification (asset allocation). The issues of risk and return in the context 

of asset allocation are especially pertinent to institutional investors that, due to the size of 

capital under management, have the ability to invest across multiple asset classes in order 

to achieve optimal diversification.  

 

As our understanding of risk and return has increased so too has the universe of 

investment assets that are available. A growing amount of research is directed at 

understanding the characteristics of new and developing investment assets in order to 

determine how they contribute to the overall risk-return profile of a portfolio. Amongst 

the numerous assets that are available to investors, private equity has become 

increasingly attractive as an alternative asset class. Private equity has developed 

significantly over recent decades to the extent that it is a major asset class within the 

portfolios of institutional investors, surpassing the growth of almost every other class of 

financial product (Lerner [2000]). The development of academic research however, has 

relied upon casual empiricism and lags well behind the development of the private equity 

industry (Norton [1994], Wright and Robbie [1998]).  We aim to contribute to the current 

body of literature by employing an empirical study that attempts to align modern 

portfolio theory with private equity. In terms of investment decision-making we seek to 

better understand how private equity affects the performance of an investment portfolio 

that is weighted primarily in listed equities.     
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Despite the growing interest from institutional investors in this alternative asset class, 

there is a significant gap in the literature when it comes to aligning empirical findings 

with theory related to portfolio formation and private equity. That is, we lack 

comprehensive theoretical or empirical arguments as to why investors should invest in 

private equity and even more importantly, how private equity affects the overall 

performance of an investment portfolio that is primarily weighted in listed equities. This 

paper examines these research issues in terms of Markowitz [1952] based theory and 

techniques of portfolio optimisation.  

 

The paper is organised as follows: The next section identifies key literature and discusses 

the relevant issues that motivate this research followed by two testable hypotheses 

relative to portfolio investment decisions that include private equity.  The data and 

methodologies applied in this study are detailed, followed by the results of our analysis.  

After a summary and discussion of the results conclusions are reached. 

 

Motivation and Literature 

 

The term private equity is used loosely within the finance industry and academia and in 

general terms encompasses almost any form of private investment, with venture capital 

being the most highly featured segment over the past decade. Since the venture capital 

industry has progressed far beyond the scope of entrepreneurial start up companies and 

due to the wide range of transactions that have featured in the venture capital literature 

the term ‘private equity’ is increasingly being used (Wright and Robbie [1998]). We 

examine private equity in this light, where private equity encompasses not only the 

numerous stages of venture capital, but also management buy-outs, and mezzanine 

finance.  

 

Sahlman [1990] defines private equity as equity-linked securities of private ventures at 

various stages in their development. Private equity investments are generally undertaken 

through limited partnerships, where limited partners provide capital and the general 

partner provides managerial expertise (Gorman and Sahlman [1989]; MacMillan et al. 

[1989]; Sahlman [1990]; Wright and Robbie [1998]; Gompers and Lerner [1999]). The 
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general partner adds value by carrying out due diligence, structuring financial contracts, 

monitoring investments, providing resources for portfolio firms, and building in exit 

strategies for investors (Prowse [1998]; Berger and Udell [1998]). Since there is no active 

secondary market for trading private equity securities, small investors are limited in their 

ability to participate in private equity investments. In support of this Gompers [1996] 

indicates that the majority of limited partners within private equity funds are institutional 

investors. Although other organisational forms exist, such as captive funds of banks, and 

incorporated investment companies, their current role and impact on the industry is only 

minor. 

 

Private equity funds tend to specialise in a specific industry or stage of investment such 

as venture capital, leveraged buyouts, management buy-outs, management buy-ins, and 

mezzanine investments (Lerner [2000]). The lifetime of a fund is predetermined so 

private equity firms must continually create new funds and raise capital to remain in the 

industry.  Therefore, the private equity firms’ reputation and past performance is a strong 

indicator of the ability to attract further investment capital, an observation similar to those 

found in studies of managed funds. 

 

The amount of capital under management within this industry is significant with Venture 

Economics estimating a record US $210 billion raised globally in 2000 with the majority 

of this capital being raised in the United States. In line with the substantial growth 

experienced in the private equity industry, the structure of private equity investments has 

also evolved so that operating procedures and contracting practices are well adapted to 

environments characterised by uncertainty and information asymmetries between 

principles and agents (Sahlman [1990]). Due to the efficiencies that have developed in 

this industry, private equity has become a fertile area for the application of theories 

related to agency, intermediation, financial contracting, and corporate structure and 

governance.  

 

In recent times alternative assets such as private equity have become increasingly 

attractive to institutional investors; one significant example being California Public 
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Employees Retirement System (CalPERS) who, in 1999, announced that they would 

allocate some 10% of their capital under management to alternative investments. 

Accordingly, some private bankers allocate up to 20% of their clients portfolios into 

alternative investments such as hedge funds and private equity (Long [2000]). These 

findings are supported by a 1999 survey of alternative investments conducted by 

Goldman Sachs and Frank Russell Capital which found that private equity (leveraged 

buyouts and venture capital) represents the largest portion of institutional capital 

committed to alternative investments. 

 

The obvious question is what makes alternative investments so attractive. In recent years, 

considerable theoretical and empirical research has offered support for alternative 

investment classes, in addition to stocks and bonds, as part of an investors’ total portfolio. 

The majority of empirical literature relating to alternative investments has focussed on 

commodities, real estate and more recently hedge funds. Karavas [2000] found that 

managed futures, hedge funds and traditional alternative investments provide significant 

benefits when added to classic stock and bond portfolios. Based on analysis of Sharpe 

[1975] ratios for various efficient frontier portfolios an allocation of at least 10-20% to 

alternative investments is suggested. 

 

Edwards [2001] suggests that a primary motivation for investing in alternative assets is to 

diversify against the chance of poor performance in traditional asset classes, particularly 

equities. Thus is supported by Fung and Hsieh [1997], and Agarwal and Naik [2000], 

who find that the inclusion of hedge funds in a portfolio has the potential to result in 

better risk-return tradeoffs due to the low correlation between hedge fund returns and the 

returns on the traditional asset classes like equities, bonds, and currencies. Ankrim and 

Hensel [1993] also find that commodities hold real value in asset allocation decisions. 

Silber [1994] and Brush [1997] both provide support for alternative investments, 

especially in diverse market environments. Schneeweis and Spurgin [1998] find that the 

simple correlations between the returns on some alternative investments and stock returns 

are often quite different during extreme up and down movements in stock prices.  
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Prowse [1998] claims that a major reason for the explosive growth of the private equity 

market since 1980 has been the anticipation by institutional investors of returns 

substantially higher than can be earned in mainstream capital markets. Lerner [2000] 

provides relevant commentary by further suggesting that large institutional investors, 

such as pension funds and university endowments, are likely to want illiquid long-run 

investments such as private equity in their portfolios.   

 

Bernstein [2000] suggests the ‘trendy accumulation’ of alternative assets such as private 

equity and real estate by pension and endowment funds makes good sense, but that they 

may be motivated by the wrong reasons. Whilst the real attraction to these assets, in terms 

of sound investment theory, should be the impact on the riskiness of the overall portfolio, 

the lure is more likely the chance to profit through exits strategies such as initial public 

offerings (Bernstein [2000]). Extending the logic of Bernstein, it would appear that 

‘return’ is being given a much heavier weighting than ‘risk’. This line of thought would 

suggest that the decision to allocate any amount of capital to private equity funds is more 

an ad-hoc application of investment theory rather than strategies based in empiricism. 

 

Furthermore, despite the growing body of literature that provides empirical support for 

alternative assets within diversified portfolio strategies, this paper questions the 

applicability of such findings to private equity. Research of alternative assets, although 

comprehensive for hedge funds, commodities, and real estate, lacks empirical substance 

in terms of explaining the portfolio parameters of private equity.  

 
 

Testable Hypotheses 

 
As mentioned in earlier sections, this study attempts to align modern portfolio theory 

with private equity. More specifically, the purpose of this research is to apply academic 

theory and mathematical relationships in finance to evaluate portfolio characteristics of 

private equity. Whilst private equity has become a significant component of institutional 

portfolios we lack empirical support for such investment strategies. We set out to study 

the correlations between private equity and listed equity. In doing so we seek to validate 
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the widely held belief that private equity has low correlations to listed equity. 

Furthermore we seek to understand the effect of combing private equity with listed 

equity. Within the scope of this study two key hypotheses emerge: 

 

Hypothesis 1:  Private equity has low correlations to listed equity. 

 

Many investors adhere to the premise that private equity enhances the risk-return profile 

of an investment portfolio due to increased diversification. This is supported by vague 

assertions within the literature and popular financial press. However, we lack empirical 

evidence to verify that private equity and public equity returns have low correlations with 

each other. We aim to examine whether the espoused dissimilarities of private and public 

equity actually result in low correlations between these asset classes.  

 

Hypothesis 2:  Private equity investments enhance the performance of 

portfolios primarily weighted in listed equities. 

 

Within the framework of this study we also seek to understand the affect that private 

equity has on portfolio performance. If private equity is found to have low correlations 

with listed equity, this alone does not prove that portfolio performance is enhanced 

through the inclusion of private equity. Therefore, to determine portfolio performance we 

examine the risk-return relationship for portfolios that combine private equity and listed 

equity. 

 

Data  

 
Due to the nature of ‘private equity’, accurate information regarding investment and 

portfolio returns is sensitive and highly guarded by private equity fund managers. Fenn 

and Liang [1998] and Wright and Robbie [1998] recognise that private equity has 

received relatively little attention in the empirical literature because of the proprietary 

nature of return data. Furthermore since there are limited reporting requirements to 

parties outside of the private equity partnership, serious quantitative research regarding 

risk, return, and portfolio performance has been difficult. The interest in such quantitative 
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data amongst researchers and practitioners alike has led to an increasing amount of 

standardised performance measurement and reporting. A small number of databases have 

been successful in obtaining comprehensive performance data for private equity funds. 

The data for this research was obtained through the VentureXpert database available 

through Venture Economics, the private equity and venture capital research division of 

Thomson Financial Services.  

 

VentureXpert is a web-access database that collects detailed qualitative and quantitative 

data from thousands of private equity funds. Included in this database are information on 

fund commitments, disbursements, statistics and fund performance. The VentureXpert 

database provides quarterly performance statistics across numerous categories of funds. A 

key limitation with regard to accessing fund performance data is that it is only made 

available at the fund category level. Private equity firms agree to share performance data 

on the condition that specific return data is not attributed to any specific fund. Therefore, 

the performance data obtained is that of aggregate performance for a certain category of 

funds such Buyout funds or Mezzanine funds rather than a specific private equity fund. 

The VentureXpert database covers eight major private equity fund categories: 1) Venture 

Seed/Start up, 2) Venture Early Stage, 3) Venture Late Stage, 4) Venture Balanced, 5) 

Venture All, 6) Buyout, 7) Mezzanine, and 8) Private Equity Special Situation. 

Throughout our analysis we use shortened references in place of the names of each 

private equity fund category. We use the terms: V1, V2, V3, V4, V5, Buyout, Mezzanine, 

and PE Spec as the respective names for Venture Seed/Start up, Venture Early Stage, 

Venture Late Stage, Venture Balanced, Venture All, Buyout, Mezzanine, and Private 

Equity Special Situation. Performance data (return data) for all funds within each 

category are collected and made available through VentureXpert on a quarterly basis. The 

number of individual funds that contribute to the return in any given period has generally 

increased over time as Venture Economics has expanded its database with new fund data. 

Therefore, returns are calculated to account for the increasing number of funds within 

each category.  
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We obtain quarterly performance data across a ten-year period (1991 – 2001) for each 

category of private equity funds available through the VentureXpert database. The 

number of funds captured within the data that we use varies over time as more funds are 

added to the database each quarter. Because of this we do not report the number of funds 

relative to any quarter. However, this has no material impact on our analysis as we do not 

use methodologies that test significance based on the number of funds in our sample.  

 

Returns are calculated as time-weighted internal rates of return (IRRs) which are based 

on the cash flows to and from the fund by its investors. The cash flows are based on cash-

in/cash-out returns over time, modified to include the residual value of the private equity 

fund’s portfolio holdings. VentureXpert calculates three different IRR measures: average 

rate of return, capital weighted rate of return, and pooled rate of return. The average rate 

of return is measured by the simple arithmetic mean of the sample IRRs. Capital 

weighted rates of return take into account scale differences by calculating an average that 

consists of weighting the rates of return by some measure, in this case it is fund size. The 

capital weighted return, whilst better than a pure average does have limitations as it does 

not capture the actual investment scale and timing because the fund size is static. 

Therefore the capital weighted return places more importance on larger funds regardless 

of the size or timing of their cash flows.  

 

To overcome the limitations mentioned we utilise the ‘Pooled Return’ performance 

measure reported in the VentureXpert database. The pooled method of calculating returns 

attempts to capture both the timing and scale of the investment. These returns are 

calculated by treating all funds as a single "fund" by summing their monthly cash flows 

together. This series of cash flows is then used to calculate a rate of return which 

implicitly creates an investment-weighted return that most closely matches the method 

investors use to measure the return on their portfolio. Rather than calculating individual 

returns for each fund and then aggregating those returns by an average, the pooled return 

aggregates the cash flows for a group of funds into a portfolio and then calculates the rate 

of return on that portfolio of cash flows, thus treating the cash flows as if they were one 

fund (Venture Economics Glossary [2002]).  

Francis Milner and Ed Vos. Journal of Alternative Investments. Vol 5 No 4, Spring 2003. pp 51-65.
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We also obtain quarterly performance data for major market indices in order to compare 

the pooled returns from the private equity fund categories with those of listed equity 

benchmarks. We gather quarterly performance data across the same time frame as the 

private equity data (1991 – 2001). This index level data is obtained through the 

DataStream Advance database. Additionally we utilise the Bloomberg financial database 

to obtain US Treasury Bill data across the same period for which we have obtained return 

data for private equity fund categories and selected equity benchmarks. 

 

Methodologies 

 
In order obtain insight into the portfolio characteristics of private equity we apply a 

number of statistical methodologies relative to the testable hypotheses, H1 & H2, 

identified in Section 3.0. The methodologies we use can be grouped under two major 

headings: correlation and risk and return.  

 

 Correlation 

Our initial tests centre on how the returns of private equity funds vary in relation to a 

number of selected equity benchmarks. If the returns of private equity funds display low 

levels of correlation to listed equities then there remains a strong case for portfolio 

diversification strategies that include this alternative asset class. We calculate covariances 

in order to provide a measure of “co-movement” or degree of dependency amongst 

private equity and selected listed equity benchmarks, where the covariance of asset ‘a’ 

and ‘b’ is calculated as follows: 

Positive and negative covariances explain the directional movements of assets within a 

portfolio where assets either move together or in opposite directions. The limitation of 

utilising this measure alone is that it does not explain the strength of the relationship 

between assets. We further calculate the Pearson correlation coefficients to gain a more 

intuitive understanding of the direction and the strength of the association between 

                                                  

 
N

 )j - (j )i- (i
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∑
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private equity and listed equity. The correlation coefficient ‘ρ’ of asset ‘i’ and ‘j’ is given 

by the following formula: 

In order to calculate the co-movement of private equity funds and listed equities we 

combine all individual private equity fund categories with eight selected equity 

benchmarks, effectively creating eight, two-asset portfolios for each private equity 

category. Covariances and correlations are calculated across different time horizons for 

each portfolio. We use quarterly, semi-annual, yearly, two-yearly, and three-yearly 

returns for each private equity category. We also use quarterly, six-monthly and twelve-

monthly rolling returns. In order to determine the significance of the relationships 

between returns for private equity and listed equity we measure our resultant correlation 

coefficients against critical values obtained in the Pearson’s correlation coefficient tables. 

The null hypothesis in the Pearson correlation test is that the correlation between the two 

asset classes is zero, H0: ρ = 0 and H1: ρ ≠ 0. If we find results in favour of the null 

hypothesis it would imply that there are diversification benefits to combining the two 

asset classes. Results in favour of the alternative hypothesis would suggest the opposite, 

such that combining the two asset classes yields little in the way of diversification.  

 

Risk and Return 

Our investigation into the risk-return characteristics of private equity builds upon the 

correlation-based analysis. We aim to determine how the inclusion of this alternative 

asset class affects the performance of an investment portfolio that is primarily weighted 

in listed equities. We present simple historical performance graphs that compare the 

returns of each private equity category against eight selected benchmarks. Using standard 

deviation (variability of the returns) as a measure of risk we look at the risk return profile 

of each private equity category compared to the selected benchmarks. Whilst this analysis 

provides us with an understanding of the performance of individual assets we are 

primarily concerned with the combined relationship between private equity and listed 

equity. We apply the quantitative techniques of portfolio theory by creating portfolios 
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consisting of private equity and listed equity. Specifically, we combine each private 

equity category with a consistent listed equity benchmark and then carryout Markowitz 

[1952] style mean-variance analysis by calculating the expected returns and standard 

deviations of each two-asset portfolio. For each portfolio we calculate the returns and 

standard deviations for all efficient combinations of assets (efficient portfolios), which 

results in the formation of the efficient frontier. 

 

Expected Return for the portfolio E(Rport): 

Standard Deviation of the portfolio σport: 
 

 

[Exhibit 1.0] 

 

Results 

 

Correlations 

Exhibit 1.0 presents the results of correlations between the private equity fund categories 

and eight selected benchmark indices. Correlations are first presented for consecutive 

two-year return periods beginning with the two-year return period of 1991 – 1993, then 

present correlations based on three-year return periods beginning with the return period 

of 1991 – 1994 are shown, after which correlations for five-year returns, beginning 1991 

– 1996 are reported, and finally correlations for the entire 10-year sample period, 1991 – 

2001 are shown. In order to determine whether or not asset classes are correlated we 
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apply the Pearson’s correlation analysis, which tests to see if correlation values are 

significantly different from zero. The number of paired return observations used to 

calculate the Pearson correlation coefficient determines the critical values. Observations 

that are greater than the critical value suggest that there exists a degree of correlation 

between these two assets. Critical values for Pearson correlation coefficients for 

respective 5% and 1% levels of significance are as follows: 0.70 (5%) and 0.83 (1%) for 

two-year observations, 0.57 (5%) and 0.71 (1%) for three-year observations, 0.44 (5%) 

and 0.56 (1%) for five-year observations, and 0.30 (5%) and 0.39 (1%) for 10-year 

observations. 

 

By observing our results generally, we find a greater number of low correlation values 

(not significantly different than zero) compared to high correlation values (significantly 

different than zero). Upon closer examination we find that the degrees of correlation vary 

across time for each separate category of private equity funds. V1 funds (Venture 

Seed/Start up) consistently display low correlations across all time periods with an 

average correlation of 0.065. Pearson correlation analysis revealed that none of these 

correlation values for V1 funds are significantly different from zero when tested at the 

5% and the 1% level (α = 0.05 and α = 0.01 respectively). V2 funds are found to have 

low correlations for the first three years of our sample period (1991 – 1994), contrasting 

with the subsequent three years (1994 – 1997) in which all but two are found to be 

significantly different from zero. Correlations for V2 funds across five-year periods, other 

than the NASDAQ correlation, are found to be low. However, the 10-year results are 

mixed, displaying three correlation values that are significantly different from zero. We 

also find mixed results for V3 funds (Venture Late Stage), generally low correlations 

across initial periods and higher correlations across the later return periods. We find high 

correlations between V3 funds and six benchmark indices (MSCI, NASDAQ, Frank 

Russell, S&P 500, Wilshire, and Dow Jones) across the overall 10-year return period. V4 

(Venture Balanced) and V5 funds (Venture All) show mixed results with periods of both 

high and low correlations, based on two-year return periods. As might be expected, we 

find a number of high correlations with the NASDAQ for both V4 and V5 funds, with at 

least half of the correlation values across the 10-year return period being significantly 
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different from zero as well. We find low correlations initially for Buyout funds and 

higher correlations across later return periods with half of the observations found to be 

significantly different from zero across the 10-year return period. Mezzanine funds are 

found to be uncorrelated with listed equity benchmark with only one observation (MSCI, 

1991 – 1993) found to be significantly different from zero. The average correlation for 

Mezzanine funds in the overall 10-year return period is 0.068.  Finally, we find 

consistently low correlations for PE Spec funds (Private Equity Special Situation) across 

all return periods, with only one correlation being greater significantly different from zero 

(Dow Jones, 1991 – 1996, significant at the 5% level).  

 

At the bottom of each period’s observations we calculate the average correlation value for 

each private equity category. The most notable average values are contained in the 10-

year portion of Exhibit 1.0, where we find two average values that are significantly 

different from zero (V3 and V5 funds). Furthermore, we find another three average 

correlation values that are only 0.01 away from falling outside the critical region (V2, V4, 

and Buyout funds). Based on our overall results we can say that V1 funds, Mezzanine 

funds, and PE Spec funds are uncorrelated with listed equities. However, for the 

remaining categories of private equity funds (V2, V3, V4, V5, and Buyout funds) we find 

evidence that suggests at least a moderate to strong degree of correlation. The high 

correlations found relative to the NASDAQ index are not surprising since the majority of 

companies that list on the NASDAQ funded through the private equity industry. 

 

Risk and Return: A Portfolio Approach 

We begin our analysis of portfolio performance by examining the individual risk-return 

profile of private equity and listed equity. Exhibit 2.0 depicts a measure of risk (standard 

deviation) in relation to the returns for all private equity funds and benchmark indices, 

using standard deviations and returns for the entire 10-year period.  

 

[Exhibit 2.0] 
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We find that the superior returns of private equity funds are generally (not exclusively) 

associated with higher standard deviations. However, these findings do not present an 

accurate picture of the combined relationship between private equity and listed equity. 

We seek to understand the risk-return profile of a portfolio that combines private equity 

and listed equity.  To do this we apply Markowitz’s [1952] theory of optimisation for a 

portfolio that consists of private equity and listed equity. We create separate two-asset 

portfolios for each private equity fund category using the S&P 500 as the equity 

component for each portfolio. We use returns and standard deviations for the entire 10-

year period as well the average quarterly U.S. T-Bill rate between 1991 and 2001. We 

model all efficient combinations of assets to create the efficient frontier. Each portfolio is 

then optimised by calculating the proportions of each asset class that result in the 

maximum Sharpe ratio. Exhibits 3.0 to 10.0 show the combined risk-return relationship 

(efficient frontier, optimal portfolio and capital market line) for each category of private 

equity funds when they are added to a portfolio of listed equities. 

 

By modelling the combined relationship of private equity and listed equity we find that 

the risk-return profile of the portfolios are superior to the risk-return profiles of the 

individual assets. More specifically, in each portfolio we find that the market portfolio 

(optimal combination of assets) offers an improved risk versus return trade off compared 

the individual risk versus return trade off for both the private equity fund category and the 

S&P 500 index. We use the S&P 500 index as a surrogate for a portfolio of listed equities 

and suggest that the S&P 500 provides a good approximation as the listed equities 

component of the portfolios.  We also assume that mean historical returns are 

representative of expected returns and that investors can borrow and invest at the risk free 

rate.  

 

The efficient frontiers presented in Exhibits 3.0 – 10.0 provide a graphical depiction of 

how private equity affects the performance of a portfolio that consisted originally of 

listed equities. Importantly, the efficient frontier integrates the co-movement (covariance) 

of the two assets as well as the overall variation and expected returns. By integrating the 
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capital market line into each portfolio we gain insight into the actual risk versus return 

trade off that investors must consider.  

 

[Exhibit 3.0 – Exhibit 10.0] 

 

Without considering liquidity, our portfolio results suggest that investors benefit from 

including private equity in their portfolios. The portfolio results for V1 funds through to 

V5 funds present a similar picture, with all private equity funds showing both greater risk 

and greater return compared to the S&P 500. However, in combination these create 

portfolios that provide superior risk return profiles, such that for a given level of risk 

investors are able to obtain a higher level of expected return. The other three categories of 

private equity present quite different, yet interesting results. Buyout funds display lower 

risk than the S&P 500 yet approximately the same level of returns. The combined 

portfolio for Buyout funds and the S&P 500 still suggests that it is beneficial to include 

this asset class with a portfolio of equities as expected returns of the market portfolio are 

greater than both of the individual expected returns for these assets. Similar to the results 

for Buyout funds, the combination of Mezzanine funds and the S&P 500 offer an 

improved investment than the individual assets, even though Mezzanine funds offer less 

risk and slightly less return than the S&P 500. PE Spec funds, whilst displaying 

substantially more risk, offer approximately the same returns as the S&P 500. Intuitively 

we might expect that the optimal portfolio would consist entirely of the S&P 500, 

however, the most efficient investment strategy is a combination of both assets. As a 

comparison between the risk-return profiles of the portfolios and the risk-return profiles 

of the individual assets, we present the resultant Sharpe ratios for each portfolio 

compared to the Sharpe ratios of the individual assets that make up the portfolio (see 

Exhibit 11.0). 

 

As shown in Exhibit 11.0 the Sharpe ratios of the portfolios (optimal combinations) 

exceed the Sharpe ratios of the individual assets. The higher Sharpe ratios suggest that by 

combining the assets investors are able to experience improved portfolio performance. 

These results further suggest that by combining private equity and listed equity in a 
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portfolio investors can achieve less volatility, which we suggest may be especially 

attractive to institutional investors such as pension funds. 

 

[Exhibit 11.0] 

 

Summary and Discussion 

 

Correlations 

Within the popular financial press proponents of alternative investment strategies often 

make reference to the enhanced benefits of investing in alternative assets such as 

commodities, hedge funds, and private equity. The rationale that motivates investors to 

include alternative investments within their portfolios stems from the acceptance that 

alternative assets have low correlations with the stock market and thereby enhance the 

overall risk-return profile of the portfolio. An increasing amount of academic research 

has sought to verify whether or not alternative investments actually provide increased 

diversification, namely commodities and hedge funds. We find no literature that 

examines the correlation between private and public equity. Therefore, we have 

attempted to address this consideration of investment decision-making by undertaking 

analysis of correlations between numerous private equity fund categories and eight listed 

equity benchmarks.  

 

Based on our analysis of correlations we find evidence that supports the inclusion of 

private equity within a diversified portfolio of assets. It is clear that V1 funds (Venture 

Seed/Start up), Mezzanine funds and PE Spec funds (Private Equity Special Situation) all 

have low correlations with public equity. PE Spec funds are actually negatively correlated 

overall. What we observe for the remaining categories of private equity funds are 

fluctuating periods of correlation, with some observations found to be significantly 

different from zero and others statistically indistinguishable different from zero. As is 

expected the NASDQ index is found to be correlated with the venture funds across 

numerous periods and observations.  This is not surprising since many companies that list 

on the NASDAQ originate from the venture capital market. Therefore we find mixed 

support for hypothesis 1, that private equity has low correlations to listed equity. 
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If investors were to use correlation as the primary criteria for their investment decisions, 

then our empirical analysis suggests that they would only consider V1 funds, Mezzanine 

funds, and PE Spec funds, which are found to have low correlations with listed equity. 

All other venture fund categories are found to be correlated with listed equity to some 

degree. However, since our analysis is centred on whether assets have zero correlation, 

we run the risk of eliminating assets whose correlations are not zero yet still low enough 

to improve the portfolio’s diversification. Therefore, we cannot conclusively argue for or 

against our first testable hypothesis. 

 

Risk and Return 

In order to obtain a clearer picture of the diversification benefits that are possible through 

investing in private equity, we apply Markowitz [1952] based theory and quantitative 

methods of portfolio formation and optimisation. We create portfolios that combine both 

private and public equity, using the S&P 500 as our surrogate for a portfolio of listed 

equities. By examining the combined relationship of these two asset classes (private and 

public equity) we found that the expected performance of the portfolio is superior to the 

expected performance of either individual asset. More specifically, we found that the risk 

return profile of the combined relationship (portfolio) was improved when private equity 

is added to a portfolio of listed equities and vice versa. This finding was consistent for all 

portfolios that were modelled. Since the portfolio relationship captures more than just 

correlation, we still cannot conclude that correlation is the only reason for improved 

portfolio performance. Therefore we find support for our second testable hypothesis: that 

private equity provides diversification benefits within a portfolio of listed equities due to 

low correlations between private and public equity. However, we found clear support for 

the inclusion of private equity in a portfolio that consists primarily of listed equities.  

 

We conclude this section by introducing one further argument and then addressing the 

limitations of this study. If we view our results more generally, we are lead to question 

whether private equity, from a portfolio parameter perspective, is really that different 

compared to public equity. A plausible argument can be framed which suggests private 
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equity is merely a substitute or surrogate for listed equity. Whilst Venture Seed/Start Up 

funds, Buyout funds and Mezzanine funds are found to be uncorrelated with listed equity, 

the remaining categories of private equity funds show that a degree of correlation exists. 

Furthermore, Greer [1997] suggests that it is not sufficient that a group of assets simply 

have low historical correlation with another group to be considered a separate asset class. 

We suggest that such arguments may continue as private equity has become increasingly 

broad but we also recognise the importance of defining asset classes for the purposes of 

strategic allocation. We see this as one area for future research.  

 

In pioneering this portfolio approach to private equity we recognise a number of key 

limitations. The most obvious limitation stems from the data constraints inherent in 

private equity research. By using aggregate private equity fund data we are unable to 

capture more specific results and therefore our findings are limited to the fund category 

level. Additionally, we recognise a number of valuable issues that were beyond the scope 

of this current research, such as quantitative measures for liquidity premiums in private 

equity, and what the future of the private equity industry is likely to become. We hope to 

address such issues within ongoing research of alternative assets. 

 

Conclusions 

 
This research examines private equity within the framework of portfolio theory and 

portfolio based investment decision-making. We are motivated by the substantial growth 

of this industry and the demand for comprehensive quantitative research into private 

equity investments. Private equity investments are usually viewed as high risk - high 

return, where investors participate through limited partnerships that protect the value of 

their equity stakes by undertaking careful due diligence and retaining powerful oversight 

rights (Lerner [2000]). 

 

Private equity and other alternative assets have become major asset classes within the 

portfolios of institutional investors. Two primary draw cards to alternative assets are low 

correlations with equity markets and/or higher returns. Empirical studies of commodities 

and hedge funds support this assertion. However, no study has developed comprehensive 
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theoretical or empirical arguments for the inclusion of private equity within an 

investment portfolio. 

 

This research attempts to align modern portfolio theory with private equity in order to 

understand how private equity affects the performance of an investment portfolio that is 

primarily weighted in listed equities. Additionally, we are concerned about the usefulness 

of portfolio parameters for private equity and whether they can be applied in Markowitz 

[1952] techniques of portfolio formation and optimisation. We examine in detail the 

portfolio parameters and performance of eight private equity fund categories in relation to 

a number of listed equity benchmarks.  

 

We analysed the correlations between private equity and selected listed equity 

benchmarks. Mixed support was found for the belief that private equity funds have low 

correlations with listed equities. ‘Venture Seed/Start Up funds’, ‘Mezzanine funds’, and 

‘Private Equity Special Situation’ funds are uncorrelated with listed equity, whist the 

remaining categories (Venture Early Stage, Venture Late Stage, Venture Balanced, 

Venture All, and Buyout finds) are correlated to some degree. Even so, the combined 

relationship between private equity and listed equity results in an improved risk return 

profile compared to investing individually in either asset. By combining each private 

equity category with listed equities we have shown that investors can improve the risk-

return profile of their portfolio. 
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Exhibit 1: Results of Pearson Correlation Analysis

2-year correlations of quarterly returns 1991 - 1993 

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD (0.43)         (0.33)         0.51          0.18          0.06          (0.36)         0.83** 0.28          

AMEX (0.38)         (0.61)         0.15          0.06          (0.19)         (0.45)         0.57          0.33          

NASDAQ (0.04)         (0.03)         0.67          0.62          0.44          (0.04)         0.62          (0.02)         

FRANK RUSSELL 1000 (0.40)         (0.34)         0.41          0.30          0.09          (0.37)         0.65          0.20          

S&P 500 (0.48)         (0.41)         0.33          0.21          (0.01)         (0.46)         0.65          0.27          

NYSE (0.43)         (0.38)         0.38          0.25          0.04          (0.42)         0.66          0.24          

WILSHIRE 5000 (0.32)         (0.28)         0.47          0.38          0.17          (0.31)         0.66          0.17          

DOW JONES (0.07)         (0.12)         0.52          0.06          0.11          0.05          0.55          (0.30)         

Average (0.32)         (0.31)         0.43          0.26          0.09          (0.29)         0.65          0.15          

2-year correlations of quarterly returns 1993 - 1995

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD (0.16)         0.24          0.18          0.44          0.33          (0.19)         0.22          0.03          

AMEX (0.42)         (0.11)         0.23          0.61          0.31          0.44          0.34          0.35          

NASDAQ 0.17          0.61          0.55          0.88*** 0.82** (0.03)         0.20          0.07          

FRANK RUSSELL 1000 (0.10)         0.30          0.17          0.71** 0.49          (0.03)         0.21          (0.12)         

S&P 500 (0.14)         0.24          0.13          0.71** 0.45          0.04          0.27          (0.07)         

NYSE (0.14)         0.26          0.17          0.71** 0.47          0.02          0.26          (0.05)         

WILSHIRE 5000 (0.08)         0.34          0.24          0.77** 0.55          (0.01)         0.24          (0.04)         

DOW JONES (0.03)         (0.15)         0.33          0.28          0.21          0.73** 0.64          0.51          

Average (0.11)         0.22          0.25          0.64          0.45          0.12          0.30          0.09          

2-year correlations of quarterly returns 1995 - 1997

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD 0.06          0.78*** 0.31          0.22          0.52          0.11          0.06          0.10          

AMEX (0.05)         0.50          0.06          0.06          0.27          0.04          0.28          0.33          

NASDAQ 0.11          0.44          (0.15)         0.01          0.18          0.25          (0.52)         (0.18)         

FRANK RUSSELL 1000 (0.03)         0.53          (0.10)         0.06          0.25          0.13          (0.10)         0.11          

S&P 500 (0.04)         0.55          (0.07)         0.07          0.28          0.11          (0.02)         0.18          

NYSE 0.03          0.59          0.00          0.13          0.33          0.09          (0.08)         0.18          

WILSHIRE 5000 0.07          0.54          (0.07)         0.09          0.28          0.15          (0.26)         0.03          

DOW JONES (0.47)         (0.11)         (0.05)         (0.34)         (0.25)         0.43          0.02          0.42          

Average (0.04)         0.48          (0.01)         0.04          0.23          0.17          (0.08)         0.15          

2-year correlations of quarterly returns 1997 - 1999

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD (0.01)         0.69          0.65          0.60          0.71** 0.63          0.29          (0.80)         

AMEX 0.12          0.48          0.51          0.38          0.50          0.57          0.53          (0.88)         

NASDAQ (0.02)         0.82** 0.88*** 0.51          0.79** 0.25          0.13          (0.67)         

FRANK RUSSELL 1000 0.15          0.67          0.70          0.47          0.66          0.49          0.37          (0.85)         

S&P 500 0.12          0.64          0.68          0.47          0.64          0.51          0.40          (0.87)         

NYSE 0.18          0.66          0.65          0.50          0.66          0.58          0.34          (0.83)         

WILSHIRE 5000 0.14          0.73** 0.74** 0.52          0.71** 0.51          0.31          (0.83)         

DOW JONES (0.22)         0.66          0.84*** 0.79** 0.86*** 0.63          0.36          (0.83)         

Average 0.06          0.67          0.71** 0.53          0.69          0.52          0.34          (0.82)         

2-year correlations of quarterly returns 1999 - 2001

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD 0.20          0.72** 0.68          0.61          0.68          0.73** (0.35)         0.32          

AMEX (0.73)         0.04          (0.16)         (0.17)         (0.08)         (0.41)         (0.20)         0.29          

NASDAQ 0.61          0.62          0.68          0.66          0.66          0.88*** 0.01          (0.07)         

FRANK RUSSELL 1000 (0.07)         0.56          0.52          0.46          0.52          0.51          (0.30)         0.28          

S&P 500 (0.23)         0.46          0.39          0.32          0.40          0.34          (0.35)         0.27          

NYSE (0.65)         0.10          0.00          (0.05)         0.03          (0.23)         (0.28)         0.46          

WILSHIRE 5000 0.23          0.66          0.66          0.62          0.65          0.75** (0.11)         0.14          

DOW JONES (0.02)         0.50          0.35          0.47          0.46          0.20          0.03          0.45          

Average (0.08)         0.46          0.39          0.37          0.41          0.35          (0.19)         0.27          

3-year correlations of quarterly returns 1991 - 1994

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD (0.24)         (0.21)         0.33          0.19          0.10          (0.19)         0.47          0.05          

AMEX (0.40)         (0.55)         0.02          0.13          (0.16)         (0.19)         0.17          0.08          

NASDAQ (0.02)         0.02          0.42          0.49          0.37          (0.17)         0.02          (0.21)         

FRANK RUSSELL 1000 (0.31)         (0.21)         0.11          0.31          0.09          (0.38)         0.02          (0.26)         

S&P 500 (0.40)         (0.30)         0.06          0.25          0.00          (0.38)         0.06          (0.20)         

NYSE (0.35)         (0.25)         0.09          0.29          0.05          (0.37)         0.06          (0.22)         

WILSHIRE 5000 (0.26)         (0.18)         0.19          0.36          0.15          (0.32)         0.06          (0.22)         

DOW JONES (0.20)         (0.22)         0.31          0.08          0.03          0.24          0.37          0.13          

Average (0.27)         (0.24)         0.19          0.26          0.08          (0.22)         0.15          (0.11)         

Bold Italicised values with *** three asterisks represent results that are significantly different from zero at the 1% level (alpha = 0.01)

Italicised values with **two asterisks represent results that are significantly different from zero at the 5% level (alpha = 0.05)  
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Exhibit 1 continued…Results of Pearson Correlation Analysis

3-year correlations of quarterly returns 1994 - 1997

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD 0.21          0.78*** 0.57** 0.46          0.66** 0.03          (0.12)         0.28          

AMEX 0.23          0.67** 0.52          0.35          0.57          0.16          0.17          0.46          

NASDAQ 0.31          0.62** 0.40          0.32          0.51          0.20          (0.37)         0.06          

FRANK RUSSELL 1000 0.28          0.71*** 0.53          0.41          0.61** 0.19          (0.05)         0.33          

S&P 500 0.29          0.73*** 0.54          0.41          0.62** 0.18          0.01          0.37          

NYSE 0.32          0.74*** 0.60** 0.46          0.66** 0.17          (0.05)         0.38          

WILSHIRE 5000 0.33          0.72*** 0.54          0.43          0.62** 0.18          (0.16)         0.28          

DOW JONES 0.18          0.42          0.57** 0.18          0.39          0.50          0.22          0.47          

Average 0.27          0.67** 0.53          0.38          0.58** 0.20          (0.04)         0.33          

3-year correlations of quarterly returns 1997 - 2000

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD 0.01          0.21          0.40          0.28          0.27          0.60** 0.12          (0.71)         

AMEX 0.06          0.01          0.17          0.00          0.02          0.47          0.43          (0.82)         

NASDAQ 0.13          0.53          0.70** 0.54          0.58** 0.30          (0.20)         (0.46)         

FRANK RUSSELL 1000 0.10          0.05          0.31          0.13          0.12          0.42          0.22          (0.80)         

S&P 500 0.05          (0.01)         0.25          0.07          0.06          0.39          0.26          (0.83)         

NYSE 0.10          (0.03)         0.24          0.05          0.04          0.48          0.28          (0.79)         

WILSHIRE 5000 0.12          0.13          0.40          0.21          0.21          0.46          0.15          (0.77)         

DOW JONES (0.12)         0.29          0.60** 0.42          0.39          0.66** 0.22          (0.57)         

Average 0.06          0.15          0.38          0.21          0.21          0.47          0.19          (0.72)         

5-year correlations of quarterly returns 1991 - 1996

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD (0.06)         0.25          0.46** 0.41          0.37          (0.21)         0.27          0.22          

AMEX 0.11          0.23          0.43          0.49** 0.41          (0.19)         0.09          0.40          

NASDAQ 0.06          0.17          0.41          0.35          0.31          (0.03)         (0.08)         (0.06)         

FRANK RUSSELL 1000 0.08          0.30          0.43          0.49** 0.43          (0.23)         (0.04)         0.15          

S&P 500 0.06          0.30          0.42          0.50** 0.43          (0.24)         (0.01)         0.23          

NYSE 0.05          0.28          0.42          0.49** 0.42          (0.23)         (0.00)         0.19          

WILSHIRE 5000 0.07          0.27          0.43          0.47** 0.41          (0.18)         (0.03)         0.11          

DOW JONES 0.19          0.30          0.55** 0.36          0.40          0.25          0.21          0.45**

Average 0.07          0.26          0.44          0.45** 0.40          (0.13)         0.05          0.21          

5-year correlations of quarterly returns 1996 - 2001

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD 0.04          0.39          0.51** 0.36          0.40          0.63*** (0.01)         (0.52)         

AMEX (0.20)         0.02          0.01          (0.13)         (0.05)         0.11          0.11          (0.44)         

NASDAQ 0.27          0.57*** 0.69*** 0.59*** 0.61*** 0.64*** 0.03          (0.29)         

FRANK RUSSELL 1000 0.03          0.25          0.40          0.21          0.25          0.47** 0.07          (0.58)         

S&P 500 (0.03)         0.19          0.33          0.14          0.19          0.42          0.06          (0.57)         

NYSE (0.05)         0.06          0.19          0.01          0.05          0.26          0.07          (0.56)         

WILSHIRE 5000 0.12          0.34          0.50** 0.32          0.36          0.58*** 0.10          (0.58)         

DOW JONES (0.18)         0.24          0.43          0.31          0.30          0.45** 0.19          (0.50)         

Average 0.00          0.26          0.36          0.23          0.26          0.44** 0.08          (0.50)         

10-year correlations of quarterly returns 1991 - 2001

V1 V2 V3 V4 V5 Buyout Mezzanine PE Spec

MSCI WORLD 0.08          0.42*** 0.54*** 0.40*** 0.44*** 0.37** 0.06          (0.19)         

AMEX (0.10)         0.06          0.10          (0.03)         0.02          0.03          0.10          (0.09)         

NASDAQ 0.25          0.52*** 0.67*** 0.56*** 0.58*** 0.48*** 0.01          (0.18)         

FRANK RUSSELL 1000 0.10          0.31          0.46*** 0.29          0.33** 0.29          0.04          (0.24)         

S&P 500 0.06          0.28          0.41*** 0.24          0.29          0.26          0.04          (0.22)         

NYSE 0.02          0.14          0.27          0.11          0.15          0.13          0.05          (0.23)         

WILSHIRE 5000 0.15          0.35** 0.52*** 0.36** 0.39** 0.36** 0.06          (0.25)         

DOW JONES (0.04)         0.30          0.49*** 0.36** 0.36** 0.43*** 0.18          (0.15)         

Average 10-year correlation 0.06 0.30 0.43*** 0.29 0.32** 0.29 0.07 -0.19

Bold Italicised values with *** three asterisks represent results that are significantly different from zero at the 1% level (alpha = 0.01)

Italicised values with **two asterisks represent results that are significantly different from zero at the 5% level (alpha = 0.05)  
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Exhibit 2.0: Mean historical return Vs. Historical standard deviation of returns. 

Mean Return Vs. Standard Deviation
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Exhibit 3.0:         

 

Efficient Frontier (S&P 500 and V5 funds)
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Exhibit 4.0: 

Efficient Frontier (S&P 500 and Buyout funds)
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Exhibit 5.0:         

 

Efficient Frontier (S&P 500 and V5 funds)
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Exhibit 6.0: 

 

Efficient Frontier (S&P 500 and Buyout funds)
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Exhibit 7.0:         

 

Efficient Frontier (S&P 500 and V5 funds)
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Exhibit 8.0: 

 

 

Efficient Frontier (S&P 500 and Buyout funds)
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Exhibit 9.0:         

 

Efficient Frontier (S&P 500 and Mezzanine funds)
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Exhibit 10.0:

Efficient Frontier (S&P 500 and PE Spec funds)
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Exhibit 11.0: 

 

Sharpe Ratios

Sharpe 

Ratio Proportion

Sharpe 

Ratio Proportion

Sharpe 

Ratio

Proportion of 

Private Equity 

Proportion of 

S&P 500

V1 0.6077 100% 0.4462 100% 0.7457 52% 48%

V2 0.4150 100% 0.4462 100% 0.5791 16% 84%

V3 0.6488 100% 0.4462 100% 0.7044 57% 43%

V4 0.3125 100% 0.4462 100% 0.5236 13% 87%

V5 0.4008 100% 0.4462 100% 0.5674 20% 80%

Buyout 0.6218 100% 0.4462 100% 0.7137 69% 31%

Mezzanine 0.5824 100% 0.4462 100% 0.7108 71% 29%

PE Spec 0.2822 100% 0.4462 100% 0.5692 31% 69%

- Column A presents the Sharpe ratios and proportions for each private equity fund category

- Column B presents the Sharpe ratios and proportions for the S&P 500

- Column C presents the Sharpe ratios and proportions of the market portfolio when private equity and listed equity are 

 combined and optimised

A B C

S&P 500 Optimal CombinationPrivate Equity

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


