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Executive Summary

In this paper, we studied how the inclusion of 
Private Equity in custom Target-date Funds 
(TDFs) affects the return profile of TDFs 
– more specifically, our approach focused 
on including Private Equity in TDFs while 
keeping their risk profile unchanged. From a 
practical point of view, this analysis allowed us 
to research whether adding Private Equity to 
TDFs has the potential to enhance investors’ 
retirement returns without assuming additional 
risk. Our results suggest that a pension plan 
member could potentially increase the total 
amount saved and distributable in year 45 by 
approximately 8.7%.1

There are two ways we could have performed 
this analysis, retrospectively using actual 
historical Private Equity returns or, as we have 
conducted it, prospectively using assumed 
forward returns for which we have used the J.P. 
Morgan Asset Management’s 2016 Long-term 

Capital Market Assumptions.2,3 We have taken 
this approach because it is more conservative 
than using historical returns as the J.P. Morgan 
forecast factors in declining excess private 
equity returns.

We based our analysis on the data of two 
financial institutions. We sourced the return, 
variance and correlation data from J.P. Morgan 
Asset Management’s 2016 Long-term Capital 
Market Assumptions as mentioned above. 
This is an annual publication that represents 
one of the industry’s most established and 
comprehensive sets of expectations for how 
risk, return, and correlations across asset 
classes may develop over the coming decades. 
Further, we sourced our TDF glide path data 
(i.e. TDF asset class weights) from Fidelity, a 
leading TDF provider. The TDFs we sourced 
from Fidelity had maturity dates between 2020 
and 2060.4,5 Since the maturity dates of the 
sourced TDFs lie in the future, the glide path 
data represents Fidelity’s current expectations 
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of future asset allocations. We then used a well- established 
financial framework6 that allowed us to quantitatively measure 
and demonstrate that adding Private Equity to a 45-year custom 
TDF had the potential to enhance expected returns, while keeping 
risk constant.

In particular, we were interested in determining whether we 
could increase the return potential of custom Target-date Funds 
(”TDFs”) by changing the asset allocation mix to include assets 
with higher return potential, including Private Equity, whilst not 
changing the risk profile of the TDF. Our results show that we 
could improve the return potential of TDFs, while not increasing 
risk, which could potentially enhance investors’ retirement 
income by 8.7%.

Key Findings

This study showed that investors may potentially increase 
expected returns over the 45-year life of a TDF by including 
Private Equity, while not increasing risk. We found that plan 
sponsors would need to have allocated 7.1% of their portfolio 
to Private Equity during the first 30 years (first six rebalancing 
periods) of the TDF and then reduce the allocation to Private 
Equity to 6.98%, 6% and 5.28% in years 30, 35 and 40, 
respectively. We found that we could indeed achieve potentially 
improved outcomes through changing the asset allocation 
mix. Depending on the annual contributions made by plan 
participants, the additional savings over the 45 year period vary. 
This is illustrated in the table to the right, “Additonal Savings over 
45 years.” Specifically, we found that a pension plan participant 
who invests $6,424 annually7 could potentially increase the total 
amount saved and distributable at maturity by approximately 
8.7%, or in dollar terms, from $1,982,038 to $2,154,832 or by 
approximately $172,7948 .

We further found, through extension of the study, that higher 
allocations to Private Equity in the first 30 years of the TDF, could 
potentially increase the TDF’s performance further still, while not 
significantly increasing risk9 . These results may be of particular 
interest to Plan Sponsors that are interested in committing higher 
allocations to Private Equity10. The key results of this extension 
can be found later in this paper.

 Introduction

Over the last decade, custom TDFs have grown in popularity 
among DC Plan Sponsors and experienced strong inflows in 
assets – the persistence of this trend indicates that TDFs are likely 
to play an ever-increasing role in the future DC market.11

As discussed in the Executive Summary, Defined Contribution 
(DC) Plan Sponsors could, in our view, reassess their approach to 
strategic asset allocation by considering high-yielding asset classes 
such as Private Equity.

To derive intelligible conclusions, we asked ourselves two 
fundamental questions:

1.	 Could adding Private Equity to TDFs potentially 
improve the performance of TDFs?

2.	 Could this potentially be achieved without altering the 
risk profile of TDFs?

In the analysis that follows, we described our scientifically 
rigorous approach to addressing these important questions in 
which we applied financial models that measured the effects on 
risk and expected returns of custom TDFs when adding Private 
Equity.12

Comparing Risk and Return of a TDF Including Private Equity 
to a TDF Excluding Private Equity

In our view, investors interested in adding Private Equity to their 
TDF would likely be seeking to increase expected returns without 
incurring additional expected risk.

Therefore, we believe that the approach we chose would most 
likely be of particular relevance to these investors.

To conduct our analysis we used a well-established financial 
framework13 that we applied to two datasets of financial 
institutions.14,15 Our analysis quantitatively measured and 
demonstrated that adding Private Equity to a 45-year custom 
TDF, the typical glide path for a TDF, had the potential to 
enhance expected returns, while keeping expected risk constant.16 
To understand our approach we think it is insightful for the 
reader to consider the illustration below. The graph illustrates 
how adding Private Equity to a portfolio can potentially shift the 
efficient frontier to the upper left corner, essentially increasing 
investors' return potential, while keeping risk unchanged and 
therefore improving the portfolio’s risk- return ratio (i.e. Sharpe 
ratio17):

In order to analyze how adding Private Equity to a TDF changes 
the risk and expected returns of the TDF, we compared a TDF 
including Private Equity to a TDF excluding Private Equity. 
We approached this comparison using the below three-stage 
procedure.

1.	 Measure the risk of the TDF excluding Private Equity.

2.	 Fix the risk of the TDF including Private Equity to 
that of the TDF excluding Private Equity and find the 
portfolio weights that optimize returns.18

3.	 Compare the returns of the TDF excluding Private 
Equity to that of the TDF including Private Equity.

First, we defined the core composition of our standard TDF; 
the standard TDF has a life span of 45-years with a glide path 
that rebalances in five-yearly periods and has no allocation to 
Private Equity.19 In other words, our standard TDF presented the 
standard solution that is generally available to DC plan members 
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and we therefore refer to it as the “standard TDF” throughout 
this paper. We measured the risk and expected returns that our 
standard TDF is expected to yield.

In the second step, we added Private Equity as an asset class that 
may be included in the TDF’s glide path. Our financial framework 
decided the weight each asset class was assigned in a way that it 
produced the highest risk-return ratio.20 Should Private Equity 
be able to enhance the risk-return profile of the standard TDF, 
then some of the weight of the standard TDF’s glide path was 
reallocated to Private Equity. We followed this procedure for each 
of the nine rebalancing periods and so reallocated weights across 
all asset classes over the entire 45-years of our standard TDF. 
Since the risk of the TDF including Private Equity was kept equal 
to that of the standard TDF (excluding Private Equity), observing 
the change in returns allowed us to assess the benefits of adding 
Private Equity to a standard TDF.

Time-horizon Considerations

Note that this study’s return, volatility, correlation data, and 
portfolio analysis used five-year time-horizons and as such the 
performance of the TDF should only to be judged over five-year 
horizons. We chose the five-year time horizon as it is aligned with 
the five-yearly rebalancing periods of the TDF.21 It is important to 
note that the performance of the TDF for time periods of less than 
five-years may substantially differ from the five-year performance 
statistics.

This is important to understand as, for example, public markets 
tend to be more volatile than private markets over shorter time 
periods; therefore, while investors may experience substantial 
under or overperformance in Private Equity in any individual 
year due to volatility differences between asset classes, the excess 
performance potential of Private Equity investments should 
result in an outperformance over longer time periods. Note that 
we chose to express our results in terms of annualized numbers 
where appropriate.

Results and Conclusion

What is the impact on the expected returns of the standard TDF if 
we fix its risk and add Private Equity as an investment option?

To answer this question, we were interested in understanding 
how the portfolio optimization affected the portfolio allocation 
(glide path) across rebalancing periods and performance of an 
optimized TDF when including Private Equity and fixing risk 
to that of a TDF excluding Private Equity.22 We summarized the 
results of our analysis in Graph 2 and Graph 3 on the following 
pages. Having fixed the risk as a key parameter, the optimization 
selected the asset allocation that would maximize portfolio 
returns – an increase in allocation to higher-yielding asset classes, 
such as equities and a decrease in allocation to lower-yielding 
asset classes, such as investment grade bonds, was therefore also 
expected.

Below we set out the resulting change in the allocation and 
performance statistics across rebalancing periods and asset classes 
in more detail:

1.	 Importantly, the optimized TDF experienced a shift in 
weights in the first six rebalancing periods in favor of 
Emerging Market Equity (+5.0%), U.S. High Yield Bonds 
(+5.0%), and Private Equity (+7.1%).23 Further, the 
optimized TDF experienced an increase in annualized 
expected return of 0.27% (i.e. the TDF’s annualized 
expected return increased from 5.0% to 5.3%), while risk 
was kept constant by definition.

2.	 Further, the optimization of the TDF in the first six 
rebalancing periods resulted in a sharply reduced 
allocation to U.S. Large Cap (-5.0%), U.S. Small Cap 
(-5.0%), International Large Cap (-5.0%), while U.S. 
REITs (-1.5%), U.S. Cash (-1.4%) and Commodities 
(-0.9%) were moderately reduced. Interestingly, the 
allocation to U.S. Large Cap, U.S. Small Cap and 
International Large Cap decreased noticeably, even 
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Graph 2: Reallocation of Asset Class Weights When Adding Private Equity to the Standard TDF 
Graph 2 shows, based on the study, the percentage change in portfolio weights across asset classes between a standard TDF excluding Private Equity and an optimized TDF 
including Private Equity. The optimized TDF maximizes returns, while keeping the same risk profile as a standard TDF excluding Private Equity.

though these asset classes tend to be relatively high-
yielding; these results showed that for an optimized 
TDF including Private Equity, U.S. Large Cap, U.S. 
Small Cap and International Large Cap needed to be 
de-emphasized in order to achieve the highest possible 
risk-return ratio. These changes in asset allocation were 
fairly persistent throughout the life of the TDF; please 
see Graph 2 for details regarding rebalancing periods 7, 
8, and 9.

3.	 In rebalancing period 7, the optimal portfolio allocated 
6.98% to Private Equity and the TDF yielded a 0.26% 
higher expected return than the standard TDF. In 
rebalancing period 8 with a 6% Private Equity exposure, 
the TDF yielded a 0.27% higher expected return than 
the standard TDF. Finally, in rebalancing period 9 with 
a 5.28% Private Equity exposure, the TDF also yielded a 
0.27% higher expected return than the standard TDF.

Key Conclusion

When optimizing the asset allocation of a TDF including Private 
Equity and fixing risk to that of a standard TDF excluding 
Private Equity during the first 30 years of the TDF, Private Equity 
obtained a 7.1% allocation; the return potential of the TDF may 
be improved by approximately 0.27% annually.

Further, optimizing the allocation to Private Equity while keeping 
the risk constant to that of the standard TDF in the last three 
rebalancing periods resulted in an allocation to Private Equity 
of 6.98%, 6.0%, and 5.28% in rebalancing periods 7, 8, and 9, 
respectively. The optimized TDF including a Private Equity 
allocation resulted in an  increase in expected returns of 0.26%, 
0.27%, and 0.27% in rebalancing periods 7, 8, and 9, respectively.

On average, the performance of the optimized TDF including 
Private Equity increased by 0.27% p.a. over its 45 year life. As 

explained in the Executive Summary, by compounding this 
additional return, a retiree’s total amount saved potentially would 
have increased by approximately 8.7%.24

Study Extension – Higher Allocations to Private Equity in the 
First 30 Years

In this section of the study we analyzed how higher allocations 
to Private Equity may affect the performance of the TDF in the 
first 30 years of its life (first 6 rebalancing periods). To conduct 
our analysis, we first optimized the TDF’s performance when 
including Private Equity and assuming that risk was fixed to that 
of the standard TDF. From the allocation of the optimized TDF 
with 7.1% exposure we then adjusted the allocation to non-Private 
Equity asset classes as we increased the allocation to Private 
Equity to 8%, 9.4% and 10%, respectively.25

We found that for Private Equity allocations of 8%, 9.4%, and 
10% the expected return potential of the TDF when compared 
to the standard TDF improved by 0.28%, 0.3%, and 0.3% p.a. 
respectively.26 Further, we found that despite the reallocation of 
asset class weights, we did not observe considerable increases in 
the TDF’s risk profile. We therefore concluded that investors that 
seek exposure to Private Equity of up to 10% may potentially do 
so without incurring significantly higher risk, while substantially 
increasing their return potential, which ultimately resulted in an 
improvement of the TDF’s risk-return profile when compared to 
the standard TDF. 

Data and Methodology

First, we required the glide path of a representative TDF. We 
obtained our glide path data from standard Fidelity TDFs 
with maturity dates between 2020 and 2060.27 We derived the 
weights for our standard TDF’s glide path from this data and so 
generated a TDF with inception in 2015 and the last rebalancing 
period in 2055. The glide path is rebalanced every five years and 
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de-risks over time by shifting weight toward less risky assets. 
Graph 4 represents the asset allocation according to the original 
Fidelity TDF. (See Table 2 in Appendix)

Second, we sourced the corresponding return and correlation data 
that we needed to conduct our analysis from J.P. Morgan Asset 
Management’s 2016 Long-term Capital Market Assumptions.28 
J.P. Morgan’s Long-term Capital Market Assumptions have been 
published for the last 20 years – this dataset provided the annual 
assessment of the long-term outlook across all major asset classes 
and markets. Note that we proxied for the risk-free asset using 
the return on U.S. Cash as provided in the J.P. Morgan dataset. 
The J.P. Morgan asset class definitions do not exactly match 
those of the Fidelity glide path and therefore we needed to make 
some simplifying assumptions in order to aggregate some of 
the asset classes described in the latter to match the former. For 
purposes of this study, we chose to reallocate weights as follows: 
we aggregated (U.S.) Domestic Equity (Passive) and (U.S.) 
Domestic Equity (Active) to U.S. Large Cap. We renamed (U.S.) 
Small Cap (Active) to U.S. Small Cap and International Large 
Cap (Active) to International Large Cap. Further, we reallocated 
International Small Cap (Active) equally to U.S. Large Cap, U.S. 

Small Cap, International Large Cap and Emerging Market Equity. 
We merged REITs with Real Estate Debt to cover both Equity 
REITs and Mortgage REITs and named this asset class U.S. REITs. 
TIPS, Bank Loans, Emerging Market Debt, and others were 
equally reallocated across all asset classes. In aggregate, the sum 
of the weights of all reallocated asset classes was less than 10% 
in any given rebalancing period. In Graph 5 we presented the 
reallocated TDF glide path that we used to conduct our analysis. 
Our analysis covered all nine rebalancing periods in the glide path 
represented in Graph 5; (See Table 3 in Appendix)however, due to 
the similarity of the asset allocation across the first six rebalancing 
periods, we used the 2015 rebalancing period to represent the 
rebalancing periods from 2015 to 2040 in a parsimonious way.

In Graph 6 below, we represent J.P. Morgan’s return and risk 
estimates by asset class. We matched the J.P. Morgan data to the 
asset classes in our reallocated glide path by name; all names 
matched apart from International Large Cap, which corresponded 
to EAFE Equity and U.S. Investment Grade Bonds, which 
corresponded to U.S. Investment Grade Corporate Bonds in the 
J.P. Morgan data set.

Graph 3: Change in TDF Performance When Adding Private Equity (and Keeping Risk Constant) 
Graph 3 depicts the difference in annualized excess returns between a TDF including Private Equity and a standard TDF. Our analysis showed that including Private Equity in 
a TDF has the potential to increase expected (excess) returns by approximately 0.3% – this increase can be achieved without assuming additional risk.

Graph 4: Original Fidelity Standard TDF Glide Path 
Graph 4 depicts the allocation across asset classes in each of the nine rebalancing periods of the original TDF glide path data (Fidelity) that we used in this study. Since the 
maturity dates of the sourced TDFs lie in the future, the TDFs glide path data represents Fidelity’s current expectations of future asset allocation.
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Graph 5: Reallocated Fidelity Standard TDF Glide Path 
Corresponding to Graph 4, Graph 5 depicts the allocation across asset classes in each of the nine rebalancing periods (or over the entire 45- year time span of the TDF) of 
the reallocated Fidelity TDF glide path data that we used in this study. Therefore, Graph 5 reflects the standard glide path used in this study. Since the maturity dates of the 
sourced TDFs lie in the future, the TDFs glide path data represents Fidelity’s current expectations of future asset allocations.

Graph 6: J.P. Morgan Return and Risk Estimates29 

Graph 6 depicts J.P. Morgan’s annualized risk (standard deviation), annualized excess return and annualized return assumptions that we based our study on.30 (see table 4 in 
Appendix) Note that excess returns were defined as expected returns minus the risk-free rate. The J.P. Morgan Asset Management’s Long-term Capital Market Assumptions 
is an annual publication that represent one of the industry’s most established and comprehensive sets of expectations for how risk, return, and correlations across asset classes 
may develop over the coming decades.
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Table 1: J.P. Morgan 2016 Estimates – Correlation Matrix in USD  
Table 1 depicts J.P. Morgan’s correlation assumptions that we based our study on. The J.P. Morgan Asset Management’s Long-term Capital Market Assumptions is an annual 
publication that represents one of the industry’s most established and comprehensive sets of expectations for how risk, return, and correlations across asset classes may develop 
over the coming decades.31 Please note that the table was converted to a variance-covariance matrix in order to conduct our analysis.

Appendix

Table 2: Details of Original Fidelity TDF Glide Path 
The information for the Fidelity glide path came from the following Fidelity-hosted website. The individual funds that make up the glide path came from the same source: 
http://fundresearch.fidelity.com/mutual-funds/category- performance-annual-total-returns/FREE. Link accessed on 8/19/2015. The weights in the below table are expressed 
in terms of percentages. Since the maturity dates of the sourced TDFs lie in the future, the TDFs’ glide path data represents Fidelity’s current expectations of future asset 
allocation. We show the breakdown of the individual Fidelity funds used in our analysis to provide transparency. Note that we used the glide path reported in Table 3 to   
conduct our analysis.
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Table 3: Details of Reallocated Fidelity Standard TDF Glide Path32

Table 4: J.P. Morgan Risk, Return and Excess Return Assumptions
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Table 5: Optimization of TDF Performance (and Keeping Risk Constant) 
Table 5 shows, based on this study, the details to the portfolio reallocation and performance statistics when optimizing the TDF including Private Equity as compared to the 
standard TDF excluding Private Equity. In particular, the table shows these results for Private Equity exposures of 7.1%, 6.98%, 6% and 5.28% in rebalancing periods 1-6, 7, 8 
and 9, respectively.

Table 6: TDF Performance for Higher Private Equity Exposures in the First 30 years 
Table 6 shows, based on this study, the details to the portfolio reallocation and performance statistics when optimizing the TDF including Private Equity as compared to the 
standard TDF excluding Private Equity. In particular, the table shows these results for Private Equity exposures for 7.1%, 8%, 9.4% and 10% in rebalancing periods 1-6.
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Graph 7: Reallocation of Asset Class Weights for Higher Private Equity Exposures in First 30 Years 
Graph 7 is analogous to Graph 2 – however, note that this graph only depicts the analysis for rebalancing periods 1-6 for higher exposures to Private Equity.

Graph 8: Change in Performance of TDF for Higher Private Equity Exposures in First 30 Years 
Graph 8 is analogous to Graph 3 – however, note that this graph only depicts the analysis for rebalancing periods 1-6 for higher exposures to Private Equity.
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Table 7: Increase in the Amount Saved at Maturity of the 45-year TDF including in Private Equity as Compared to the Standard 
TDF (with $6,424 p.a. Pension Contribution). 
Table 7 shows, based on this study, the increase in total savings that a pension plan member would have available in year 45 if Private Equity was added to the TDF. The 
exposures to Private Equity and the corresponding return assumption we chose mirror the findings of this study: i.e. Private Equity exposures for 7.1%, 6.98%,6% and 5.28% in 
rebalancing periods 1-6, 7, 8 and 9, respectively.
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Endnotes

1. Median participant income in the United States of America in 
2015 was approximately $73,000. At an 8.8% pension contribution 
rate of median income, this amounts to approximately $6,424 of 
annual pension savings. These results are based on the assumption 
that the TDF’s allocation to Private Equity is 7.1% in rebalancing 
period 1-6, 6.98% in rebalancing period 7, 6% in rebalancing 
period 8 and 5.28% in rebalancing period 9. Please see Table 7 
in the Appendix for the detailed calculations. See also https:// 
pressroom.vanguard.com/nonindexed/HAS2016_Final.pdf. Past 
performance is no guarantee of future performance.

2. https://am.jpmorgan.com/gi/getdoc/1383271688187. Link 
accessed on 11/11/2016. For the purpose of this study, J.P. 
Morgan Asset Management’s 2016 Long-term Capital Markets 
Assumptions were selected as reference data. Our aim was to base 
our analysis on a widely-used, well-established (this particular 
publication is in its 20th edition), and highly transparent dataset 
published by a reputable third-party. On the same basis we 
selected the Fidelity data we used for our glide path modelling.

3. Note that J.P. Morgan sources its Private Equity data from the 
Burgiss Manager Universe, which contains the full transactional 
history between LPs and their fund investments; as such, J.P. 
Morgan’s return assumptions are net of manager fees. Due to the 
change in the asset allocation across asset classes, the TDF may 
be subject to a different fee profile that may impact net returns. 
This study has not taken such potential fee changes impact on 
net returns into account. In addition, the performance of the 
indices reflects reinvestment of dividend and, where applicable, 
capital gains distributions. Future exchange rate fluctuations may 
significantly impact gross and net returns.

4. http://fundresearch.fidelity.com/mutual-funds/category-
performance-annual-total-returns/FREE. Link accessed on 
8/19/2015. The Fidelity data is being used for educational 
purposes only and not for commercial reasons.

5. https://www.fidelity.com/mutual-funds/fidelity-fund-
portfolios/freedom-funds-manage. Link accessed on 8/19/2015.

6. We used a mean-variance optimization framework in this 
study. Please see Cochrane (2001) for further reference.

7. https://pressroom.vanguard.com/nonindexed/HAS2016_Final.
pdf. Link accessed on 11/11/2016.

8. We calculated the total dollars saved over a 45-year period 
if a pension plan member had made equal annual dollar 
contributions investing in a TDF with an allocation to Private 
Equity of 7.1% in rebalancing period 1-6, 6.98% in rebalancing 
period 7, 6% in rebalancing period 8 and 5.28% in rebalancing 
period 9. We then repeated this calculation for a TDF that does 
not include Private Equity. The difference in the amount saved (at 
maturity) between the two TDFs is equal to the additional savings 
that would have accrued had the retiree chosen the TDF including 
an allocation to Private Equity over a standard TDF. For exact 
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