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“Certain signs precede certain events”, Marcus Tullius Cicero 

(106BC - 43BC).  

 

Insight into the Pattern of Private Equity 

Fund Returns 

An analysis of log-returns across vintages applying the unlevered DaRC1 

methodology (Duration adjusted Return on Capital) to a proprietary 

dataset of U.S. buyout funds for the vintages 1995 through 2007 has 

shown a stochastic pattern of the risk premium over the public market 

benchmark, namely the S&P 500 Total Return Index. 

Amongst others, as highlighted in figure 1, quarterly excess log return 

for the 4- through the 9-year investment horizons since inception for 

the vintage 2006 stayed in the +14.88%/-15.03% range (median values), 

or the +15.30%/-14.72% range when taking into account the mean 

readings. The ±2 standard error band of the mean quarterly excess log 

returns (representing the standard deviation of the mean) showed low 

 
1
 The DaRC (Duration adjusted Return on Capital) is an innovative and patented 

methodology (USPTO n. US 8,386,356 B2 and related PCT applications) for the 
performance valuation of closed-end private funds. For more information on the 
DaRC methodology please refer to Saccone M., "A Multi-Asset Standard Measure 
for Private Equity Returns", May 2019. 

VARIANCE-TO-MEAN RATIOS OF ANNUALIZED 

CONTINUOUSLY COMPOUNDED RETURNS SINCE 

INCEPTION OF A REPRESENTATIVE SAMPLE OF U.S. 

BUYOUTS SHOW DISPERSION READINGS LOWER 

THAN THE PUBLIC MARKET BENCHMARK, PAVING 

THE WAY FOR ROBUST FORWARD-LOOKING 

MODELLING.  

 

� Risk premium of U.S. buyout funds for the vintages 1995 through 
2007 over the public market benchmark, namely the S&P 500 
Total Return Index, show a stochastic pattern. 

� The ±2 standard error band of the mean quarterly excess log 
returns of a representative sample of U.S. buyout funds suggests 
low variation across the measurement period as the sample mean 
of the dataset is an accurate representation of the true population 
mean. 

� Variance-to-mean ratios for the vintages 1995 through 2007 show 
under-dispersion of the distribution of annualized log returns of 
U.S. buyout funds compared to the public market benchmark, 
paving the way for robust modelling of private market returns. 
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variation across the measurement period as the sample mean of the 

dataset was an accurate representation of the true population mean. 

Figure 1  Excess Log Returns - U.S. Buyout Vintage 2006 - vs. 

S&P 500 Total Return Index - Q1 2009-Q4 2014 

 

Source: XTAL Strategies own calculation on U.S. buyout sample data 

The results of the analysis of the excess log returns based on the DaRC 

methodology across vintages appear promising and pave the way for 

robust modelling of the stochastic pattern of the private equity risk 

premium. 

At the end of the ninth year since inception the median annualized 

excess log return of the 2006 vintage stood at a negative 1.30%, while 

the mean reading was slightly greater to a negative 1.98%. As 

summarised in table 1 below, median annualized excess log returns at 

the end of the ninth year since inception across vintages stayed in the -

6.22%/+8.74% range. 

Table 1  Vintages 1995-2007 - Median Annualized Excess Log 

Return Since Inception vs. S&P 500 Total Return Index 

 

Source: XTAL Strategies own calculation on U.S. buyout sample data 
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Vintage
9th Year since Inception

Median Annualized Excess Log Return

1995 -6.22%

1996 -4.54%

1997 -3.05%

1998 0.46%

1999 2.31%

2000 8.74%

2001 5.95%

2002 2.97%

2003 -0.03%

2004 1.20%

2005 -1.33%

2006 -1.30%

2007 -0.19%
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Figure 2  Mean Annualized Log Return 7th Year Since Inception 

vs. Standard Error of the Mean (Standard Deviation for S&P500 

Total Return Index) - Vintages 1995-2007 

 

Source: XTAL Strategies own calculation on U.S. buyout sample data 

Figures 2 through 4 show the mean annualized log returns (absolute) 

and the standard errors of the mean of the 7- through 9-year 

investment horizons for the vintages 1995 to 2007 and the S&P 500 

Total Return Index (the standard deviation is used for the public market 

benchmark instead). The 7- through 9-year investment horizons out of 

the sample of U.S. buyout funds included in the XTAL's proprietary 

dataset have been selected as they represent the sweet-spot range of a 

typical private equity fund duration. 

Across the investment horizons, results show standard errors of the 

mean of acceptable and narrow magnitude suggesting sound reasons for 

inferring the sample mean annualized return of the dataset as an 

accurate representation of the true population mean. 

Figure 3  Mean Annualized Log Return 8th Year Since Inception 

vs. Standard Error of the Mean (Standard Deviation for S&P500 

Total Return Index) - Vintages 1995-2007 

 

Source: XTAL Strategies own calculation on U.S. buyout sample data 
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Figure 4  Mean Annualized Log Return 9th Year Since Inception 

vs. Standard Error of the Mean (Standard Deviation for S&P500 

Total Return Index) - Vintages 1995-2007 

 

Source: XTAL Strategies own calculation on U.S. buyout sample data 

In figure 5, mean annualized returns since inception are then matched 

to a normalized measure of dispersion, the variance-to-mean ratio, to 

infer on the degree of dispersion of the return distribution. In statistics, 

variance-to-mean ratio is used to measure how dispersed or clustered a 

set of events are, in a given interval of time or space. 

Results show under-dispersion of the distribution of annualized log 

returns of U.S. buyout funds compared to the public market 

benchmark, paving the way for robust forward-looking modelling.  

Figure 5  Private vs. Public Markets, 7th, 8th, and 9th Year since 

Inception - Mean Annualized Log Returns Since Inception vs. 

Variance-to-Mean ratios - Vintages 1995 through 2007 

 

Source: XTAL Strategies own calculation on U.S. buyout sample data
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© All Rights Reserved 2019. 

XTAL Strategies is a proprietary benchmark provider, delivering rules-based, 

compliant investable solutions to institutions on the sell and buy sides. 

This document is provided for internal use only. The information contained 

herein is proprietary to XTAL Strategies and may not be reproduced or 

disseminated in whole or in part without prior written permission from XTAL 

Strategies. Although the information provided herein is believed to be reliable and 

has been obtained from sources believed to be reliable, XTAL Strategies makes no 

representation or warranty, expressed or implied, with respect to the fairness, 

correctness, accuracy, reasonableness, or completeness of such information. The 

information is subject to change without notice. 

This document is for information purposes only and does not constitute 

investment advice or an offer to sell or the solicitation of an offer to buy any 

security of any entity or for the services of XTAL Strategies. XTAL Strategies 

provides all information as part of a general information service and without 

regard to investors’ particular circumstances. XTAL Strategies shall not be liable 

for any damages arising from any inaccuracy in the information. 

This document should not be the basis of an investment decision. An investment 

decision should be based on customary and thorough due-diligence procedures, 

which should include, but not be limited to, a thorough review of all relevant 

offering documents as well as consultation with legal, tax, and regulatory experts. 

The performance information presented herein may have been generated during a 

period of extraordinary market volatility or relative stability. Accordingly, the 

performance is not necessarily indicative of results that the index may achieve in 

the future. In addition, the foregoing results may be based or shown on an annual 

basis, but results for individual months or quarters within each year may have 

been more favourable or less favourable than the results for the entire period, as 

the case may be. 

Exposure to an asset class, a sector, a geography, or a strategy represented by an 

index can be achieved either through a replication of the list of constituents and 

their respective weightings of the constituents, or through investable instruments 

based on that index. XTAL Strategies does not sponsor, endorse, sell, promote, or 

manage any investment product that seeks to provide an investment return based 

on the performance of any index. XTAL Strategies makes no assurance that 

investment products based on the market index used in this document will 

accurately track the performance of the index itself or return positive 

performance. The foregoing shall not exclude or limit any liability that may not by 

applicable law be excluded or limited. 

Unless stated, the performance is calculated on raw data from third party 

providers using the DaRC proprietary patented methodology (US 8,386,356 B2 

and related PCT applications). XTAL Strategies s.r.l. is a limited company 

established under the Laws of Italy, with Registered Office in Milan, Corso 

Matteotti 1, I-20121, C.F. / P.I. 08766171006 and REA registration MI-1905810, 

and Operating Office in Milan, Via Tiziano 32, I-20145. Contacts: phone: +39 02 

47957.646 | email: info@xtalstrategies.com | www.xtalstrategies.com. 

Picture by Quaid Lagan on Unsplash. 

 


