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Disclaimer

This document is confidential and may not be reproduced without the written consent of Ross, Jeffrey & Antle LLC

(RJA). It is not intended for distribution and may not be djstributed without the written consent of RJA.

The ideas and material contained herein are the intellectual property of RJA. The information contained herein is
believed to be reliable and has been developed in good faith, but no representation or warranty, expressed or

implied, is made by RJA as to the accuracy or completeness of the information.

This document is not intended to be an offer or a solicitation of an offer to buy or sell relevant securities. Any

historical results presented herein should not and cannot be viewed as indicators of future performance.

RJA is not an advisor as to legal, taxation, accounting or requlatory matters in any jurisdiction and is not providing
any advice as to such matters to the recijpient. The recipient should discuss such matters with the recipient’s

advisors or counsel and make an independent evaluation and judgment with respect to them.

Hypothetical performance results have many inherent limitations that may adversely impact actual results, some
but not all of which are described below. They may benefit from hindsight, do not reflect actual trading under
actual market conditions and therefore do not reflect the impact that unforeseen economic and market factors
may have had on the advisor’s investment decisions. No representation is made that the performance would have
been the same or as good as such simulated performance; there are frequently sharp differences between
hypothetical results and the actual record subsequently achieved. The simulated results do not take into account

enhancements that may be made to the proprietary computer models over time.

Page 2



u- RJA Synthetic Private Equity Exposure

ROSS, JEFFF

Introduction

Private equity ("PE") is known for the attractive return potential it offers to institutional investors. Yet,
investors often face a timing issue when investing with PE managers. While capital is committed to a PE
fund at one point in time, it is generally called over an extended period. A recent study by Preqin’
shows that the amount of “dry powder”, i.e. the amount of committed capital that has not yet been
called and is “parked” in liquid assets, has increased by nearly 50% since December 2012. In this paper,
we discuss the use of option-based strategies to create synthetic PE exposure as committed capital

waits to be deployed.

Equity Risk Exposure of PE as an Asset Class

PE managers employ a wide variety of investment styles and display a wide dispersion in investment
performance. A top-down approach that replicates the risk exposure of PE allows investors to capture
the systematic risk premia embedded in the asset class. The first step to understanding the risk

exposure of PE is to obtain a return series that represents the performance of PE investments.

The most often cited PE indices are the Cambridge Associates US Private Equity Index and the PrEQIn
Private Equity Quarterly Index. However, it is unlikely that either of these series accurately captures the
time series of returns to PE because both exhibit considerable serial correlations, to a large extent
caused by the valuation of illiquid investments. Serial correlation leads investors to underestimate the
risk involved in PE and to overestimate alpha-generating skills of fund managers, so we first confirm

that the return series we use does not display serial correlation.

Using quarterly cash flow data for PE limited partners ("LPs”) from 1993 to 2010, Andrew Ang, Bingxu
Chen, William Goetzmann and Ludovic Phalippou?® developed a series (the "ACGP series”) that passes
the test for a true series of asset returns. A simple first-order autoregression of the ACGP series

produces the following results:

! Preqin. “The Preqin Quarterly Update: Private Equity & Venture Capital, Q3 2016.” Preqin (2016)
2 Ang, Andrew, et al. "Estimating private equity returns from limited partner cash flows." Columbia University (2013).
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PE Total Return Coefficient t-stat |
Intercept . 4.17% . 2.29

PE Total Return 1-Period Lagged 0.01 0.09

R Squared 0.0001

As can be seen from the small and insignificant coefficient on its own lagged values, the ACGP series
displays no autocorrelation. Unlike the other PE indices, the ACGP series passes this test required of a

return series.

Next, we analyze the ACGP series to understand its relationship with the market. A regression of the

ACGP series on the total return of the S&P 500 index produces the following estimates of its beta and

alpha:
PE Total Return Coefficient t-stat |
Alpha 0.92% 1.76
S&P 500 Total Return 1.63 26.48
R Squared 0.9104

As the results show, PE as an asset class displays a weak sign of an annual alpha during the period
1993-2010, along with a highly significant beta of 1.63. The R-squared of 91% is uncommonly high and
shows that the returns are very well explained by the S&P 500 index. This is in line with the view in the
financial literature that PE is equivalent to a levered position on the market with an alpha. Of course,
these results are for the asset class as a whole. Given the wide dispersion in manager performance,

individual PE funds may display more significant alphas — positive or negative.

The next regression investigates whether PE responds differentially to positive and negative market
returns, i.e., whether the ‘up’ beta for PE is higher or lower than the ‘down’ beta. If PE returns are convex
or concave, the up beta should be statistically different than the down beta. To separate the effects of

positive and negative returns, they are included in the regression model as two independent variables.
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PE Total Return Coefficient t-stat
Intercept 0.86% 1.03
S&P 500 Total Return (+) - up beta 1.64 14.31
S&P 500 Total Return (-) - down beta 1.62 13.91
R Squared 0.9104

The up and down betas are nearly identical. In addition, there is little increase in the R-squared by
separating returns into up and down movements. Both of these results verify that PE responds similarly

to positive and negative market returns.

In conclusion, our analysis supports the view that, in this period, PE as an asset class was equivalent to a

leveraged position in the S&P 500, 1.63 to 1, and displayed weak indications of an alpha.

Option-Based Synthetic PE Exposure

While our analysis provides evidence that PE is equivalent to a leveraged position in the equity market,
taking such a risky position is not particularly appealing. What would, however, be desirable is a payoff
profile that provides the levered upside with less exposure on the downside, e.g. a convex payoff profile
with 1.6x participation in positive market returns and 1x participation in negative returns (“Strategy A").
Buying protection outright like this is, of course, not free. If the initiation cost of the option portfolio is
not minimized, the performance drag caused by the required premium outlay can offset the benefit of

convexity and eventually add little to the long-run efficiency.

Alternatively, the shape of the payoff profile should be considered in conjunction with the distribution
of equity returns. By crafting a strategy that takes advantage of the differences in costs of optionality in
different regions, payoff profiles can be fine-tuned to have lower initiation costs and better long-run
efficiency. Trading off strategy payoff in less likely and more option-expensive regions allows us to
enhance the payoff in regions where the cost of optionality is relatively low but the probability of equity

returns being in those regions is relatively high.
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In Figure 1, we provide a sample 6-month strategy (“Strategy B")’ that offers a similar payoff profile to

Strategy A, but with design nuances.
Figure 1: Option-Based PE Replication with Protection

Strategy A: Global Convexity Strategy B: Local Convexity
Upside 160% participation if the S&P 500 is up No participation if the S&P 500 is up 0% to 1.5%
160% participation if the S&P 500 is up 1.5% to 20%
No participation if the S&P 500 is up more than 20%
Downside = 100% participation if the S&P 500 is down No participation if the S&P 500 is down 0% to 1%

100% participation if the S&P 500 is down more than 1%
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Strategy A offers "global convexity”, i.e. any section of the payoff profile is either convex or linear. By
contrast, Strategy B provides “local convexity”. In the region around the origin, in which the equity
market return is most likely to be in a 6-month period, the payoff profile is convex. The convexity in this

region is partly financed by selling off the participation in market upside in less likely regions. As can be

3 The strategy presented is only one possible example, and typically it should be customized to the needs and interests of the
client.
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seen from Figure 1, Strategy B tracks Strategy A closely after cost and is capped out at a market

movement of 20%. On the downside, Strategy B outperforms Strategy A at all market levels.

Table 1 compares the costs of the strategies, their return profiles and after-cost efficiency with those of
the ACGP series. The convexity embedded in the payoff profiles allows the option strategies to not only

outperform in a down market but also have higher risk-adjusted returns.

Table 1: Summary Statistics from Bootstrap Simulations

6-month Initiation Cost* | Market Return = +10% Market Return = -10% | Sharpe Ratio’ |

ACGP series +16.3% -16.3% 0.56

Strategy A 1.82% +14.2% -11.8% 0.57

Strategy B 0.87% +12.7% -9.9% 0.59
Conclusion

PE has gained popularity over the past few decades among institutional investors as they seek higher
returns. While top notch PE managers deliver stellar returns to the paid-in capital, investors, or LPs,
almost always need to decide where to park the capital on call and waiting to be deployed. Option-
based PE replication strategies are an attractive complement to traditional PE investments. The option-
based strategies allow investors to capture the market risk premium embedded in PE investments as a
class and are highly liquid, so they can fulfill capital calls from the general partner on short notice.
Furthermore, option-based strategies with positive convexity can provide investors with a high risk-
adjusted return at low fees. Institutional investors can use option-based PE replication strategies to
appropriately equitize their positions with synthetic exposure to PE while waiting to deploy the

earmarked funds.

4 Costs are estimated based on closing market inputs from 12/27/2016 and a horizon date of 6/16/2017, and assuming
transactions costs of 40 bps of volatility bid/ask spread.

> The Sharpe Ratio for the PE replication strategies is calculated based on 5,000 6-month bootstrap simulations using data
from 1976-2016. The implementation costs are included in the calculation of the Sharpe Ratio.
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Appendix: Small Cap Public Equity as a Proxy for Private Equity

It is widely reported that small cap public equity is a proxy for PE returns. In this appendix, we repeat

our regression analysis using the Russell 2000 index.

Regression (1): ACGP series vs. Russell 2000 Total Return

PE Total Return Coefficient t-stat I

Alpha 1.79% 3.24
Russell 2000 Total Return 1.31 24.94
R Squared 0.9001

Regression (2): ACGP series vs. positive and negative Russell 2000 Total Return

PE Total Return Coefficient t-stat |
Intercept . 2.17% . 242
Russell 2000 Total Return (+) - up beta 1.26 13.29
Russell 2000 Total Return (-) - down beta 1.36 12.86

R Squared 0.9005

As shown above, PE as an investment class displayed a significant alpha over the Russell 2000 index,
along with a highly significant beta, during the period 1993 —2010. The high R-squared of 90%
indicates that the performance pattern of PE was in line with the Russell 2000 index. That is to say, PE in
this period was a levered position on the Russell 2000 index with an alpha. Our analysis validates that
small cap public equity can serve as a reasonable proxy for PE investments. The analysis in the paper

can be easily modified to use options on the Russell 2000 index to create synthetic PE exposure.
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