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State Street’s private equity thought leadership

Understanding private equity performance

Identifying factors that explain private equity 
performance…and those that don’t

“The Private Equity Leverage Puzzle” M. Czasonis, W. 
Kinlaw, M. Kritzman, and D. Turkington, Working Paper, 
2019.

“Private Equity Valuations and Public Equity Performance” by
M. Czasonis, M. Kritzman, and D. Turkington, Journal of
Alternative Investments, Vol. 22, No. 1, 2019.

“Explaining Buyout Industry Returns: New Evidence” by D. 
Turkington, Journal of Investment Management, Vol. 11, No. 1,
2019.

“The Components of Private Equity Performance: 
Implications for Portfolio Choice” by W. Kinlaw, M. Kritzman,
and J. Mao, Journal of Alternative Investments, Vol. 18, No. 2,
2015.

Integrating private equity into a portfolio

Evaluating private equity within the broader portfolio

“Investing Outside the Box: Evidence from Alternative Vehicles 
in Private Capital” J. Lerner, A. Schoar, J. Mao, and N. Zhang, 
NBER Working Paper, No. 24941, 2018.

“A Comparative Analysis of Performance Fees” M. Czasonis, M. 
Kritzman, B. Pamir, and D. Turkington, Journal of Portfolio 
Management, Vol. 44, No. 7, 2018.

“The Shadow Price of Liquidity in Asset Allocation: A Case
Study” by B. V. Luu, Y. Sharaiha, N. Doskov, C. Patel and D.
Turkington, Journal of Investment Management, Vol. 12, No. 2, 2014.

“Liquidity and Portfolio Choice: A Unified Approach” by W.
Kinlaw, M. Kritzman, and D. Turkington, Journal of Portfolio 
Management, Vol. 39, No. 2, 2013.
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Annual excess U.S. buyout returns versus individual factors

Small-Cap Premium Value Premium

Credit Premium Sector Rotation

Notes: Based on data from Q2 2002 through Q2 2016. 
Source: State Street Global Markets, GXPEI. 
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Annual tracking error versus U.S. buyout index

11.6%

10.2%

7.0%

5.7%

Small-Cap Value Stocks Financed with
Credit

Sector Rotation

Notes: Based on data from Q2 2002 through Q2 2016. 
Source: State Street Global Markets, GXPEI. 
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Performance debate
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The value proposition of private equity

There are several plausible reasons why private equity may outperform. 

• Jensen (1989) argues that leveraged buyouts create economic value by enhancing financial 
management and governance of firms. 

• Kaplan and Stromberg (2009) note that buyouts may also benefit from operational engineering, use 
of industry experts, and equity/debt market timing.

• Kinlaw, Kritzman and Mao (2016) document an “asset class alpha” arising from the aggregate 
sector selection of buyout funds.

Jensen, M. 1989. “Eclipse of the Public Corporation.” Harvard Business Review, vol. 65, no. 5. 
Kaplan, S. N.  and P. Stromberg. 2009. “Leveraged Buyouts and Private Equity.” Journal of Economic Perspectives, vol. 22, no. 4.
Kinlaw, Kritzman and Mao. 2016. “The Components of Private Equity Performance: Implications for Portfolio Choice.” Journal of
Alternative Investments, vol. 18, no. 2.
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But is it better than simple factor investing?

If buyout funds have factor tilts, perhaps they explain outperformance. 

• Phalippou (2014) computes PMEs using Prequin data. Outperformance decreases when value, 
size and leverage are added to the benchmark.

• Chingono and Rasmussen (2015) form specific small-cap value portfolios to match buyout 
targets. The portfolios outperform large-cap stocks.

• Stafford (2015) creates levered small-cap equity portfolios to match buyout attributes. The 
portfolios outperform large-cap stocks. 

• L’Her et al. (2016) compute PMEs using Burgiss data. Outperformance decreases when size, 
leverage and sector tilts are added to the benchmark. 

Chingono, B. and D. Rasmussen. 2015. “Leveraged Small Value Equities.” Working paper. 
L’Her, J-F., R. Stoyanova, K. Shaw, W. Scott and C. Lai, 2016. “A Bottom-Up Approach to the Risk-Adjusted Performance of the Buyout 
Fund Market.” Financial Analysts Journal, vol. 72, no. 4. 
Phalippou, L. 2014. “Performance of Buyout Funds Revisited.” Review of Finance, vol. 18, no. 1. 
Stafford, E. 2015. “Replicating Private Equity with Value Investing, Homemade Leverage, and Hold-to-Maturity Accounting.” Working paper. 2561935.1.1.AM.
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Other factors might be very important

Market conditions may materially impact entry and exit prices for buyouts.

• Gompers and Lerner (2000) find that the amount of money entering the private equity industry 
affects the valuation of venture capital funds’ new investments. 

• Kaplan and Stromberg (2009) note that buyouts typically pay a premium of 15 to 50 percent over 
the current stock price to buy public companies. They also show that vintages with the largest inflows 
tend to perform worse. 

• The opportunity set may change over time. 

Gompers, P. A. and J. Lerner. 2000. “Money Chasing Deals? The Impact of Fund Inflows on Private Equity Valuations.” Journal of 
Financial Economics, vol. 55.
Kaplan, S. N.  and P. Stromberg. 2009. “Leveraged Buyouts and Private Equity.” Journal of Economic Perspectives, vol. 22, no. 4.
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What do IRRs and PMEs 
reveal?
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Cash flow timing

Cash contributions and distributions occur at the general partners’ discretion. 
They are irregular in size and timing. 

Most analysis of private investments relies on dollar-weighted returns, such as 
the Internal Rate of Return (IRR). 

2561935.1.1.AM.
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Public Market Equivalent (PME)

Kaplan and Schoar (2005) introduced a measured called the Public Market Equivalent (PME) as a 
way to compare private equity performance to public market performance. 

PME is the multiple of wealth created by a private equity investment beyond the wealth that would 
result from investing the same cash flows with the same timing in a chosen benchmark index. 

𝑃𝑀𝐸
𝑃𝑉 𝑜𝑓 𝒅𝒊𝒔𝒕𝒓𝒊𝒃𝒖𝒕𝒊𝒐𝒏𝒔, 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑏𝑦 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝑟𝑒𝑡𝑢𝑟𝑛𝑠
𝑃𝑉 𝑜𝑓 𝒄𝒐𝒏𝒕𝒓𝒊𝒃𝒖𝒕𝒊𝒐𝒏𝒔, 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑏𝑦 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝑟𝑒𝑡𝑢𝑟𝑛𝑠

Kaplan, S. and A. Schoar. 2005. “Private Equity Performance: Returns, Persistence and Capital Flows.” Journal of Finance, vol. 76, no. 2. 2561935.1.1.AM.
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Public Market Equivalent (PME)

PME reveals a lot about average historical return, 
and a little about correlation. 

2561935.1.1.AM.
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PME: Very simple example

100.0

215.9

𝐼𝑅𝑅 8.9%

Hypothetical 
investment

For illustrative purposes only.
Source: State Street Global Markets. 

2006 2007 2008 2009 2010 2011 2012 2013 2014
100.0 215.9
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PME: Very simple example

S&P 500

𝑃𝑉 𝑜𝑓 𝒃𝒆𝒏𝒆𝒇𝒊𝒕𝒔
215.9 

1 99.7% 108.1

𝑃𝑉 𝑜𝑓 𝒑𝒂𝒊𝒅 𝒊𝒏 𝒄𝒂𝒑𝒊𝒕𝒂𝒍
100.0

1 0.0% 100.0

𝑷𝑴𝑬 𝒗𝒆𝒓𝒔𝒖𝒔 𝑺&𝑷 𝟓𝟎𝟎 
𝒃𝒆𝒏𝒄𝒉𝒎𝒂𝒓𝒌

𝟏. 𝟎𝟖

2006 2007 2008 2009 2010 2011 2012 2013 2014
100.0 215.9

215.9

100.0
108.1

For illustrative purposes only.
Source: State Street Global Markets. 
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PME: More complex example

Hypothetical 
investment

2006 2007 2008 2009 2010 2011 2012 2013 2014

10
20
10

10
10
5

5
5

5

For illustrative purposes only.
Source: State Street Global Markets. 

10.0 11.9
10.0 16.5

10.0 11.9
20.0 38.4

15.910.0
16.210.0

10.0 12.8

5.0
5.0

5.0
5.0

6.7
5.4

7.1
5.6
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PME: More complex example

Hypothetical 
investment

𝐼𝑅𝑅 9.9%

For illustrative purposes only.
Source: State Street Global Markets. 

-20.0

-40.0
-25.0

-10.0 -5.0

23.8
12.8

54.6

22.5 21.9
12.7

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
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PME: More complex example

S&P 500

For illustrative purposes only.
Source: State Street Global Markets. 

-20.0

-40.0
-25.0

-10.0 -5.0

23.8
12.8

54.6

22.5 21.9
12.7

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
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PME: More complex example

S&P 500

𝑷𝑴𝑬 𝒗𝒆𝒓𝒔𝒖𝒔 𝑺&𝑷 𝟓𝟎𝟎 
𝒃𝒆𝒏𝒄𝒉𝒎𝒂𝒓𝒌

𝟏. 𝟑𝟎

For illustrative purposes only.
Source: State Street Global Markets. 

-20.0
-34.5

-20.5
-10.3

-4.4

19.5
13.1

47.7

17.0 12.5
6.4

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

𝑃𝑉 𝑜𝑓 𝒃𝒆𝒏𝒆𝒇𝒊𝒕𝒔 116.2

𝑃𝑉 𝑜𝑓 𝒑𝒂𝒊𝒅 𝒊𝒏 𝒄𝒂𝒑𝒊𝒕𝒂𝒍 89.7

2561935.1.1.AM.
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PME: More complex example

𝑷𝑴𝑬 𝒗𝒆𝒓𝒔𝒖𝒔 𝑹𝒂𝒏𝒅𝒐𝒎
𝒃𝒆𝒏𝒄𝒉𝒎𝒂𝒓𝒌

𝟎. 𝟗𝟖

Random uncorrelated 
benchmark

For illustrative purposes only.
Source: State Street Global Markets. 

-20.0

-40.5

-22.8

-7.2 -3.0

21.7
9.2

33.0

12.1 10.4
5.2

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

𝑃𝑉 𝑜𝑓 𝒃𝒆𝒏𝒆𝒇𝒊𝒕𝒔 91.5

𝑃𝑉 𝑜𝑓 𝒑𝒂𝒊𝒅 𝒊𝒏 𝒄𝒂𝒑𝒊𝒕𝒂𝒍 93.5

2561935.1.1.AM.
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PME sensitivity to correlation and average return 

We simulate 1,000 paths for hypothetical investment returns and benchmark returns.*

We compute the PME for each path, and the average PME across all 1,000 paths. 

We repeat the simulation, varying the correlation and average return of the benchmark.

* In each case, we make equal contributions at the start of years 1, 2, 3, 4, 5, 6, 7 and 8. We receive distributions equal to the 3-year 
growth of each contribution at the end of years 3, 4, 5, 6, 7, 8, 9 and 10. 

2561935.1.1.AM.
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PME sensitivity to correlation and average return 

Benchmark’s correlation to 
private equity

Benchmark’s 
average return

Average returns impact PME as much, or more, than correlations. 

For illustrative purposes only. Analysis based on simulation. 
Source: State Street Global Markets. 

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
20% 0.85 0.84 0.74 0.79 0.66 0.59 0.55 0.51 0.46
18% 0.98 0.88 0.90 0.82 0.78 0.68 0.58 0.58 0.52
16% 1.13 1.19 0.99 0.88 0.81 0.77 0.66 0.60 0.56
14% 1.26 1.10 1.13 1.03 0.88 0.77 0.72 0.71 0.62
12% 1.28 1.25 1.16 1.13 0.98 0.88 0.85 0.73 0.68
10% 1.47 1.36 1.33 1.19 1.00 0.96 0.97 0.84 0.75
8% 1.64 1.59 1.43 1.37 1.14 1.06 1.01 0.93 0.83
6% 1.97 1.83 1.65 1.39 1.36 1.21 1.10 1.00 0.91
4% 1.98 1.90 1.79 1.63 1.43 1.35 1.26 1.11 1.02
2% 2.34 2.06 2.24 1.96 1.65 1.53 1.37 1.25 1.14
0% 2.81 2.42 2.24 2.07 1.84 1.65 1.49 1.35 1.25

2561935.1.1.AM.
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Time series analysis
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2002 2005 2008 2011 2014

State Street’s Private Equity Dataset

State Street’s GX Private Equity Index

Book-of-record cash flows and valuations

Wide coverage 

• 2,600+ unique primary partnerships 

• $2.2 trillion+ in capital commitments

Cumulative Performance of U.S.
Buyout Index

Notes: Based on data from Q2 2002 through Q2 2016. 
Source: State Street Global Markets, GXPEI. 

GXPEI
U.S. Buyout

S&P 500
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Factor candidates

1. Equity Risk 
Premium

2. Small-Cap
Premium

3. Value Premium

4. Credit Premium

5. Sector Rotation

2561935.1.1.AM.
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Sector rotation

Following Kinlaw, Kritzman and Mao (2016), we use rolling regressions to measure the economic
sector exposures of U.S. buyout aggregate performance. We apply similar techniques.

1. Sector regression

• Five years of trailing returns

• LASSO regression

• Include lags

2. Portfolio construction

• Mean-variance, to maximize sector 
“betas” and minimize risk

• Maximum of 25% in any sector 0%

20%

40%

60%

80%

100%

Dec-01 Dec-04 Dec-07 Dec-10 Dec-13 Dec-16

Telecom.

Info. Tech.

Health

Staples

Discretionary

Utilities

Materials

Industrials

Energy

Financials

Historical sector weights

Notes: Based on data from Q2 2002 through Q2 2016. 
Source: State Street Global Markets, GXPEI. 
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Stale prices

Stale valuations artificially smooth returns and obscure relationships with other variables. 

Longer-interval performance is more likely to reflect true relationships. 

2561935.1.1.AM.
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Three regression techniques to deal with stale prices

Pros Cons

METHOD #1
Quarterly returns with lags

Standard significance tests; 
large number of data points

Regression could be “over-fit”; 
may reflect noise between all 
lagged values

METHOD #2
Non-overlapping annual 
returns

Standard significance tests; 
captures annual horizon 
relationships

Small number of data points; 
choice of calendar year is 
arbitrary

METHOD #3
Overlapping annual returns

Captures annual horizon 
relationships; reflects variation 
that results from different 
quarter starting points

Statistical tests require caution 
and correction for correlated 
errors

2561935.1.1.AM.
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Regression summary: Factor betas

Notes: Based on data from Q2 2002 through Q2 2016. Bold outline denotes betas significant at the 5% level. Standard errors for the 
annual overlapping regression include a Newey-West adjustment. 
Source: State Street Global Markets, GXPEI. 

0.80

-0.03

0.56

0.07

0.73

0.84

-0.12

0.38

-0.34

0.83
0.91

-0.10

0.25

-0.75

0.70

Equity Small-Cap Value Credit Sector
Rotation

Method #1: Quarterly lags

Method #2: Annual

Method #3: Annual overlapping
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The dynamics of valuation
changes

2561935.1.1.AM.
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Private equity valuations and public equity performance

• Changes in private equity valuations should bear some correspondence to public equity performance, because both respond to common 
influences.

• However, changes in private equity valuations should also depart to some extent from public equity performance owing to differences in 
risk, liquidity, and cash flows.

• We explore an additional influence that affects not the degree of correspondence, but rather the symmetry of 
correspondence…discretionary valuations.

2561935.1.1.AM.
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Are valuations changed differently during down versus up markets?

We obtain more than 400,000 quarterly valuations spanning Q4 2000 through Q1 2016.

We evaluate the relationship between private company valuations and market returns.

We account for both prior and subsequent market returns. 

We aggregate valuation changes within buyout, and within venture.

2561935.1.1.AM.
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Piecewise regression: Illustration

Explanatory variable
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For illustrative purposes only.
Source: State Street Global Markets. 
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Piecewise regression

𝐵𝑢𝑦𝑜𝑢𝑡 𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 𝐶ℎ𝑎𝑛𝑔𝑒
𝛼 𝑆𝑚𝑎𝑙𝑙𝐵𝑢𝑦𝑜𝑢𝑡 𝛼 𝑀𝑖𝑑𝐵𝑢𝑦𝑜𝑢𝑡 𝛼 𝐿𝑎𝑟𝑔𝑒𝐵𝑢𝑦𝑜𝑢𝑡 𝛼 𝑀𝑒𝑔𝑎𝐵𝑢𝑦𝑜𝑢𝑡

𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝜀

𝑉𝑒𝑛𝑡𝑢𝑟𝑒 𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 𝐶ℎ𝑎𝑛𝑔𝑒
𝛼 𝐸𝑎𝑟𝑙𝑦𝑆𝑡𝑎𝑔𝑒 𝛼 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑑𝑆𝑡𝑎𝑔𝑒 𝛼 𝐿𝑎𝑡𝑒𝑆𝑡𝑎𝑔𝑒

𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝛽 𝑀𝑘𝑡 𝜀

Contemporaneous 
public market return

Past 3 quarters average
public market return

Next quarter 
public market return

Contemporaneous 
public market return

Past 3 quarters average
public market return

Next quarter 
public market return
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Regression betas: Q4 2000 to Q1 2016

Buyout
(Up Market)

Buyout
(Down Market)

Venture
(Up Market)

Venture
(Down Market)

Notes: Based on data from Q4 2000 through Q1 2016. Bold outline denotes betas significant at the 5% level. 
Source: State Street Global Markets, GXPEI. 

0.37
0.45 0.41 0.35

Current

0.02
0.11

0.37

0.70

Prior

0.20

-0.04

0.34

-0.09
Next
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Regression betas: Fourth quarter valuations

Notes: Based on data from Q4 2000 through Q1 2016. Bold outline denotes betas significant at the 5% level. 
Source: State Street Global Markets, GXPEI. 

Buyout
(Up Market)

Buyout
(Down Market)

Venture
(Up Market)

Venture
(Down Market)

0.35

0.61
0.44

-0.16Current

0.13
0.03

0.45

1.38

Prior

0.05 0.08

-0.06

0.68

Next
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Public equity capture ratios

For each historical quarterly valuation change, we:

1. Subtract the estimated values from the fitted regression model based on the contemporaneous and prior period public equity betas.

2. Calculate the capture ratio as the residual valuation change divided by the corresponding 
next-quarter public equity return.

We compare the distribution of capture ratios that correspond to positive next-quarter public equity returns versus those that correspond 
to negative next-quarter returns.

2561935.1.1.AM.
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Distribution of public equity capture ratios
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Source: State Street Global Markets, GXPEI. 
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Is this evidence of confirmation bias?

• If managers believe they have made a good investment, confirmation bias would imply that they are likely to seek—and rely on—
confirmatory evidence more so than contradictory evidence.

• Therefore, they may interpret public market gains as supporting evidence that their investment has also gained in value.

• Managers’ short-term optimism must be tempered by occasional decreases in value. These decreases do occur and typically align with 
persistent public equity losses.

2561935.1.1.AM.
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Still, this has implications for investors

• While most investors recognize that private equity valuations are serially correlated, they may not realize that these lagged relationships 
are asymmetric.

• This asymmetry may cause an upward bias in correlations measured from up-market returns and a downward bias in correlations 
measured from down-market returns.

• Because these asymmetries tend to wash out over longer horizons, investors should base their estimates of volatility and correlations on 
annual returns.

2561935.1.1.AM.
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Where does this leave us?

• We might expect to replicate a portion of buyout performance in the public markets, but it is not as 
simple as small-cap investing.

• Still, it is likely that a portion of buyout performance cannot be replicated in public markets, which may 
offer a premium and diversification.

• Regression-based techniques can help identify factors that explain private equity performance.

• However, it is important to account for the asymmetry of private equity’s lagged relationships which 
may distort volatilities and correlations estimated from quarterly returns. 
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