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Data suggests that not only do many private assets provide stronger returns than 
public market equivalents, but also that their risk characteristics are no worse, or even 
better. As such, for many institutions, significant use of private assets makes sense.  

 

So why are private assets not more widely used? 

Concern over portfolio liquidity tends to explain why private asset allocations are 
generally well below the theoretical optimum. However, if overall liquidity is a 
concern, it is usually the risk of significant downside volatility in the liquid public 
market component of a portfolio that limits how much the investor can afford to allocate to private assets.   

In this context we make two key observations:  

- Taming market volatility in liquid public assets - using equity risk management techniques - can 
create more capacity for holding illiquid private assets. This can improve overall portfolio 
efficiency on a variety of metrics.  

- If we look at the same solution from another angle, instruments such out-of-the-money put 
options are an efficient liquidity management tool for private assets. Paired with these assets, 
they can deliver additional liquidity when it is most needed.  

So, we can view equity risk management solutions as either improving downside risk characteristics of liquid 
assets or improving the liquidity characteristics of private assets.  

Looking at it either way, we find that:  

- Insuring against shortfalls in liquid public assets enables higher allocations to private assets  

- The expected additional returns achieved by this increased allocation to private assets appears 
to more than cover the cost of the insurance and improves return per unit of downside risk.  

Importantly, we also conclude that although we focus our example on private equities as the quintessential 
private asset, our conclusions apply more widely to private assets.  In particular, we note that derivative 
instruments do not necessarily need to be specific to the private asset concerned. Instead, the key benefits of 
the technique discussed are captured by derivatives based on broad public market exposures. 

Jon Exley 
Solutions Manager 
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The return and risk characteristics of private assets  

Many studies indicate that private assets offer a significant risk premium above public market comparators, 
even allowing for higher asset management costs. A comparison of private equity returns across vintages 2000 
to 2015 reveals the average premium (net of fees) to be around 5% per annum (p.a)1.  

Sources: Cambridge Associates benchmarks, Schroders 

One possible explanation for these abnormal excess returns is that the true volatility of private assets is 
understated due to “serial correlation” of returns (i.e. one quarter of negative returns tends to be followed by 
another). However, we find that even after removing serial correlation in private equity returns using, for 
example, the methodology of Fisher, Geltner & Webb  , the adjusted volatility appears no worse that that of 
developed market equities.  

 Recorded volatility Adjusted volatility  
(serial correlation removed) 

Private Equity 9.2% 13.9% 

MSCI World Developed 16.2% 16.2% 

Source: Schroders, MSCI 

Furthermore, although private equity returns show evidence of being “fat tailed” relative to a standard normal 
distribution, this fat-tail does not appear to be markedly worse than that displayed by public market equities2.  

Implications for asset allocation  

The implication of the above characteristics is that unconstrained portfolio optimisation would result in very 
high allocations to private assets. This can be illustrated by starting with a theoretical portfolio allocated 100% 
to equities benchmarked against the MSCI World index. We can then calculate how much of the portfolio 
would be replaced with private equities to maximise the Sharpe Ratio of the resulting portfolio for various 
assumed expected excess returns3. We can calculate this for both the recorded volatility and adjusted volatility 
set out in the previous table. We allow this “replacement” to exceed 100% in theory for illustration purposes 
only.  

                                                           
1 Sources: Cambridge Associates benchmarks, Schroders. Vintage year returns refer to returns from the funds’ inception date through to 31 
March 2018. Outperformance is calculated based on separate equity benchmarks as follows: Russell 2000 for US, MSCI Europe for DM ex-US, 
and MSCI EM for EM. 
2 See item A of the Technical Appendix for explanation of the Q-Q plots. 
3 See item B of the Technical Appendix for further explanation of our derivation of the maximum Sharpe Ratio. 
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The results are shown below: 

 
Source: Schroders 

Based on adjusted volatility, even if the risk premium of private equities was only 1% p.a. higher than that of 
the developed market, the portfolio with maximum Sharpe Ratio would hold no developed market equities! 

Back to reality – illiquidity as an allocation hurdle 

In the real world, we do not of course see allocations to private assets anywhere near these theoretical levels. 
One of the main reasons for this is the illiquidity of private assets. Indeed, the risk premium on private assets is 
often explained as an “illiquidity premium”, available only to those who can tolerate illiquidity. 

Illiquidity is often a difficult concept to pin down. For many institutions, the immediate requirement for cash 
flow is well below the available liquidity. We can, however, make sense of liquidity concerns in a number of 
ways: 

– Provision for multi-year outgoings: Provision needs to be made for the investors’ expected outgoings 
(e.g. pension payments) over multiple years before the private asset generates any cashflows. Indeed, in 
the early years the private asset portfolio may itself be drawing down cash for investment, which needs to 
be provided for.   

– Funding of collateral requirements: Liquidity may also be required as collateral for derivative positions, 
particularly for pension funds with interest rate and inflation hedging programmes.  Although cash and 
gilts may be held for immediate collateral requirements, over a number of years other growth assets may 
need to be sold to top up the collateral pool.  

– Rebalancing: Liquidity may be required for rebalancing of the portfolio. This to some extent an 
asymmetric concern. If public assets perform strongly, private asset allocations can in theory be topped 
up, but if the listed assets suffer heavy losses a secondary market sale of private exposures at the same 
point in time will realize losses beyond those recognized, through-reported NAV4.  This makes it 
impractical to consider private assets as a potential source for liquidity for rebalancing. 

It is sometimes argued that illiquidity also creates an “opportunity cost” which prevents investors from taking 
advantage of other investment opportunities. This of course assumes that these opportunities can be 
identified ex-ante but broadly speaking it is a similar concern to the rebalancing issue above.  

                                                           
4 Average discounts to NAV taken on sale of private equity stakes in 2008-2009 exceeded 30%.  Source: Greenhill Cogent. 
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Taming public market volatility – the key to increasing private asset capacity  

The important point to note here is that liquidity constraints are usually met simply by ensuring that we have 
sufficient liquid assets in stressed downside scenarios to fund the liquidity requirement. In other words, we are 
not usually stressing the liquidity requirement itself – or the illiquid asset - but instead stressing the residual 
liquid assets. However, a stressed event in liquid assets is really just a significant fall in their market value. Thus, 
the capacity to hold illiquid assets can potentially be increased by managing the downside risk of the liquid 
assets and one of the most effective ways of doing this is through the use of derivative instruments. 
Furthermore, these derivative instruments need to protect the public market assets being used to fund the 
liquidity and not the private assets themselves. These public market derivative instruments have not, so far, been 
regarded as a natural partner for private asset strategies.  We discuss in the rest of this paper why they should 
be.  

Potential benefit of using derivatives  

In the Technical Appendix we construct a simple example which contrasts three potential approaches to 
allocating to private assets subject to a liquidity constraint: 

a. Allocate the maximum amount to private assets that can be achieved without breaching the liquidity 
constraint in the 99th percentile modelled outcome for liquidity 

b. Allocate an additional 10% to private assets (assumed to earn a 3% p.a. higher expected return compared 
with the public assets), basically ignoring the liquidity constraint to improve return. 

c. Allocate an additional 10% to private assets using equity put options to protect the liquid assets (assumed 
to be invested against an MSCI World Index benchmark) so that the liquidity constraint is not breached  

Not unsurprisingly, strategy (B) increases the mean portfolio IRR5 by around 0.3% p.a. (since we allocate 10% to 
an asset with a 3% pa higher expected return) but inevitably breaches our liquidity constraint at the 99th 
percentile level. However, our alternative strategy (C) - with 10% higher private equity allocation combined with 
put protection - meets the liquidity constraint and still captures two thirds of this improvement in portfolio IRR, 
after basically spending the remaining one third of the IRR improvement on the put option protection.    

Return impact is not the whole story   

Although there is a clear case for using protection techniques based on improved excess return alone, it is 
worth remembering as ever that as the equity downside protection reduces risk it also has value in its own 
right: the net cost of paying option premiums is not simply “lost”. While the use of protection can facilitate 
higher investment in illiquid assets to improve overall expected return, it also reduces the downside risk of the 
overall portfolio. Firstly, it should be noted that the hard put option protection means that the liquidity 
constraint is satisfied in any scenario, not just in scenarios better than the 99th percentile. Secondly, and 
perhaps more importantly, in the model described above we find that including the put option protection 
reduces Value at Risk (VaR) at both the 95th and 99th percentile levels, relative to the base strategy (A). It also 
achieves a similar improvement in “Return per £ VaR” to that of strategy (B) with the higher private asset 
allocation and no put protection.   

Indeed, the solution could equally be thought of as subsidising the cost of risk management using the 
illiquidity premium. An investor concerned about developed market equity valuations could potentially 
implement the above put strategy to address downside risk and use an allocation to illiquid assets to mitigate 
the cost impact on expected return.   

Looking at it another way: Notionally pairing the risk management with the private asset 

Although we have effectively assumed zero liquidity for the private asset allocation, there is almost surely a 
price at which you could sell it, just possibly not the price at which you would like to do so. In other words, to 
some extent “illiquidity” of private assets is in the eye of the beholder. As seen below, in periods of public 

                                                           
5 IRR in excess of the risk free rate implied by the mean outcome. In looking at the monetary amounts compared with these percentages it 
should be borne in mind that that the assets are being depleted over time due to the payment outflow. 
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market stress (i.e., 2008), liquidity in the secondary private assets decreases significantly, as represented by 
average transaction pricing of private equity as a percentage of NAV6.  

 

Source: Greenhill Cogent, Bloomberg, Schroders 

Thus, instead of thinking of the equity protection strategy being paired with the 50% allocation to developed 
market equities above, we can equally think of the protection being paired with the 50% allocated to private 
equity investment – the notional pairing is purely a matter of choice. Pairing the protection with the private 
equity in this way can then be viewed as improving its liquidity by providing a targeted “liquidity shot” during 
periods of public market distress rather than managing downside risk of the private asset per se.   

Importantly, this technique can potentially be also applied to a wide range of private assets, not just private 
equity, given that the discount to NAV observed in private assets generally would be expected to increase 
during periods of extreme market distress in public markets. So once again, the derivative instrument does not 
necessarily need to be specific to the private asset itself to provide valuable liquidity support. 

Conclusions  

We have focussed in this paper on the purchase of out of the money equity puts and based our example on a 
private and public equity portfolio. However, a whole toolbox of risk management techniques could of course 
be considered, including volatility control, volatility caps and other flavours of option protection while the basic 
principles of liquidity management using these techniques apply to many other private assets.  

Our key observation is that this risk management can be viewed in two ways:   

– When notionally paired with listed equities it limits downside risk in the value of the liquid asset being 
used to fund liquidity requirements or  

– When notionally paired with the private equity assets it adds a “liquidity shot” to the illiquid asset precisely 
when overall portfolio liquidity is most needed  

Viewed either way, these techniques can increase capacity to invest in private assets, which in turn improves 
overall portfolio efficiency.  

Importantly, we find that by increasing the capacity to hold illiquid assets, the cost of the risk management is 
more than covered by the higher expected return of the resulting strategy. As a bonus, the strategies also of 

                                                           
6 Source: Greenhill Cogent, Bloomberg, Schroders. As of March 2018. 
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course benefit from potentially very valuable downside risk management on the overall portfolio.  
Furthermore, we argue that as the derivative exposures need to either hedge the market values of public 
market assets used to finance liquidity or, equivalently, add liquidity to private assets during periods of high 
NAV discounts, it follows that the derivatives themselves do not necessarily need to be specific to the private 
asset itself. 

In conclusion, there has been significant interest recently in the idea of combining various forms of private 
assets to provide blended solutions. We would suggest that derivative based risk management strategies 
should be considered alongside illiquid assets as part of these blended solutions, potentially creating overall 
strategies with higher return, lower risk and enhanced liquidity.  

Technical Appendix 

a. “Fat tailed-ness” of private and public equity markets: This can be illustrated using so-called “Q-Q” 
plots of quarterly returns on private and public equity market returns. This technique maps quarterly log 
returns onto the standard normal distribution in such a way that a straight line plot indicates normality 
while steeper curvature on the left hand side indicates “fat tails”.   

For the Q-Q plots shown below we standardise the quarterly log returns by subtracting the mean and 
dividing by the standard deviation and ranking these from smallest to largest.  We then compare these 
with the rankings that would be expected (in terms of standard deviations from the mean) from a 
standard normal distribution and fit using “least squares” a cubic polynomial of the form Wn = f(Z) = 
aZn

3+bZn
2+cZn+d where Wn is the nth ranked standardised return on the asset and Zn is the nth ranked 

standard Normal variation subject to the constraint that E[W] = 0 and E[W2] = 1.   

The results are shown below for private and public market equities together with a cubic best fit (in red).  
As is evident visually, the two best fit lines are almost identical, suggesting similar downside tail 
characteristics.     

Private Equity MSCI World 

  

The fitted parameters are as follows. Comparison of the fitted polynomials for private equity and MSCI 
World equity returns is shown below. 

Cubic best fit a b c d 

MSCI  0.1047162 -0.1069992 0.6404767 0.1072639 

PE 0.1218485 -0.1220164 0.5731458 0.1224962 
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A comparison of the fitted polynomials for private equity and MSCI World equity returns is shown below. 

 

b. Maximum Sharpe Ratio:  The maximum Sharpe ratio portfolio is derived from the standard CAPM result 
that the portfolio is parallel to the vector x* =  Ω-1e  where Ω is the 2x2 covariance matrix between MSCI 
World equity returns and private equity returns and e is the expected excess return vector. The optimal 
portfolio x = k x* with k chosen to make the elements of x sum to 100%. The “replacement” percentage 
quoted is the allocation to private equity in x.  

c. Asset model:  

i. Asset expected return assumptions:  We assume that “risk free” interest rates are 1% p.a. (r in 
formula in (2) below) and the developed market and private equity risk premia (µ in formula in (2) 
below) 3% p.a. and 6% p.a. respectively. 

ii. Asset risk assumptions: We assume that developed market equities have a volatility (σ in formula 
below) of 16% p.a. and private equities a volatility (σ) of 14% p.a., both with the empirical “fat tailed” 
return distributions described below based on the following process: 

Equity total return index value  ~  exp[ r + µ - σ2/2 + σf(Z) ] 

Where Z is normally distributed and f(Z) = aZ3 + bZ2 + cZ + d.  We follow a two stage process to fit the 
model to annual returns.  Firstly, parameters a, b, c and d are fitted to quarterly return data1 as described 
in (1) above.  

Returns generated from these parameters are then compounded quarterly to produce annual returns 
which are then re-fit to the same distribution form with the same constraints.  This gives the following 
annual return parameters: 

Cubic best fit a b c d 

MSCI  0.0375469 -0.0746084 0.8775151 0.0746084 

PE 0.0465053 -0.0869250 0.8463406 0.0869250 
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iii. Asset correlation assumptions: We assume a correlation of 70% between developed market and 
private equity. 

 

d. Option pricing model: 

i. “Fair value” ATM option pricing model: Developed market equity total return index put option 
pricing is centred on assumed “fair value” ATM volatility consistent with the asset model described 
above. This model generates simulated ATM option prices that are equivalent to using 15% p.a. 
volatility in the standard Black Scholes Model when the overall developed market equity volatility 
(σMSCI) is assumed to be 16% p.a.  

ii. Traded ATM option pricing model: We add a 2.0% p.a. volatility risk premium to the above fair value 
ATM volatility. In other words, a buyer of ATM options in our model sees market pricing of implied 
volatility at 17% p.a., which is 2.0%p.a. above the “fair value” level.  

iii. Assumed volatility skew: The assumed skew is based on the 1-year maturity volatility curve for the 
MSCI World index as at 31 July 2018 relative to ATM volatility. 

iv. Model derived option pricing: Overall, the model implies the following relationship between the 
cost of the options to the buyer in our model and their “fair value” according to the asset model 
described above.  As will be seen, the investor is always assumed to pay a premium above the fair 
value implied by the model. 

 

v. Simulated option strategy results: We apply a minimum option strike of 50% in all scenarios. If an 
option expires in the money along any simulation path we assume that the subsequent investment 
strategy invests in the risk free asset for the remaining term.  Based on 10,000 simulations (including 
antithetic simulations), the model implies the following average option strikes and average premium 
outgo (for initial £100 total fund and initial £60 allocation to developed market equities):  

Projection year 1 2 3 4 5 

Average strike 68.0% 64.3% 61.5% 59.7% 58.4% 

Average premium cost paid £0.37 £0.39 £0.43 £0.40 £0.25 
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e. Model of traditional private asset allocation approach and comparison of alternatives a  

Traditional approach 

As an example, we use the above model to explore a scenario in which we take £100 of assets that we want to 
allocate between developed market equities and a portfolio of private equity assets. The private assets portion 
of the portfolio generates cash outflows only after five years. For the first five years, therefore, we are reliant 
entirely on the developed market equities for liquidity.  Let us also assume that these cash outflows are £6.85 
per year, for illustration only.   

Our model suggests that we can only afford to allocate 40% of the portfolio to private equities and must retain 
60% of the portfolio in the MSCI World total return index at 99% confidence on liquidity.  We view this as our 
“base” strategy. This view maximises the allocation to private equities within the liquidity constraint, noting 
that confidence of at least 99% in the case of liquidity is not unreasonable, given that failure here would mean 
that the investor did not have access to any cash to meet commitments.   

 

Alternative approach 

We now use the model to simulate a 10% higher allocation to private equity (assumed to earn a risk premium 
3% p.a. higher than developed market equities) combined with a strategy of purchasing annual puts. This 
provides protection to the listed equities struck at a level that ensures that we never fall below a moving floor. 
This floor is set at the cost of buying risk free assets, to secure the remaining annual cash outflows. The floor 
therefore covers five years of cashflows initially, then four years, three years etc.  Clearly, we could also model 
higher put strikes to maintain a margin above this floor level, but we choose this strike to illustrate the concept 
as it represents the absolute minimum level to ensure that the cashflow obligations can always be met. A 
comparison of the modelled characteristics of base strategy (A) and this alternative strategy (C) is shown in the 
table below, together with the results for the intermediate strategy (B) with 10% higher private equity 
allocation without any put option protection: 
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  (A) Base 
strategy  

(B) 10% 
increase in 

private equity  

(C) 10% increase 
in private equity 

plus puts   

Improvement 
from (A) to (C) 

Liquidity 
position  

99th  
percentile liquidity  -£0.12 -£4.98 £0.00 £0.12 

  99.5th  
percentile liquidity  -£1.69 -£6.13 £0.00 £1.69 

  Worst1 end liquidity   -£11.81 -£14.61 £0.00 £11.81 

Total assets  Mean outcome  £92.33 £94.29 £93.43 £1.10 

  Median outcome £88.65 £90.88 £89.87 £1.22 

  95% VaR2 £26.56 £25.08 £25.36 £1.20 

  99% VaR2  £39.68 £38.54 £37.98 £1.70 

  Mean outcome IRR 4.5% 4.8% 4.7% 0.2% 

 Return3 per £ of  99% VaR £0.56 £0.63 £0.61 £0.05 

Notes: Numbers may not sum exactly due to rounding. 110,000 simulations. 2VaR is calculated as the downside departure relative to 
a strategy of 100% investment in risk free assets which has a projected end value of £70.16. 3Return for the purposes of this ratio is 
calculated as the Mean excess over the risk free projected end value of £70.16.    
 

It can be seen that for the intermediate strategy (B) without the put option protection, a 10% increase in the 
private equity allocation, not unsurprisingly, increases the mean IRR7by around 0.3% p.a. (since we allocate 
10% to an asset with a 3% pa higher expected return).  However, although overall it shows the highest “Return 
per £ VaR”, the strategy breaches the liquidity constraint at the 99th percentile level.    

On the other hand the alternative strategy (C), with 10% higher private equity allocation combined with put 
protection, improves mean IRR by around 0.20% p.a.. Basically, this is explained by the assumed 3% p.a. higher 
expected return on the 10% allocation to private equity (improving expected return by 0.3% p.a.) less the 
average net cost (premium less pay-out) of the put options on the MSCI world (amounting to around 0.15% 
p.a.) plus miscellaneous “second order” effects (amounting to around 0.05% p.a.). In addition, strategy (C) 
reduces VaR at both the 95th and 99th percentile levels relative to the base strategy and achieves a similar 
improvement in “Return per £ VaR” to that of strategy (B).  However, importantly, the put options in strategy (C) 
ensure that, unlike strategy (B), this strategy never breaches the liquidity constraint.  

  

                                                           
7 IRR in excess of the risk free rate implied by the mean outcome. 
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The views and opinions contained herein are those of the authors as at the date of publication and are subject 
to change due to market and other conditions. Such views and opinions may not necessarily represent those 
expressed or reflected in other Schroders communications, strategies or funds. This document is intended to 
be for information purposes only. The material is not intended as an offer or solicitation for the purchase or 
sale of any financial instrument or security or to adopt any investment strategy. The information provided is 
not intended to constitute investment advice, an investment recommendation or investment research and 
does not take into account specific circumstances of any recipient. The material is not intended to provide, and 
should not be relied on for, accounting, legal or tax advice. Information herein is believed to be reliable but 
Schroders does not represent or warrant its completeness or accuracy. No responsibility or liability is accepted 
by Schroders, its officers, employees or agents for errors of fact or opinion or for any loss arising from use of 
all or any part of the information in this document. No reliance should be placed on the views and information 
in the document when taking individual investment and/or strategic decisions. Schroders has no obligation to 
notify any recipient should any information contained herein changes or subsequently becomes inaccurate.  

Unless otherwise authorised by Schroders, any reproduction of all or part of the information in this document 
is prohibited. Any data contained in this document has been obtained from sources we consider to be reliable. 
Schroders has not independently verified or validated such data and it should be independently verified before 
further publication or use. Schroders does not represent or warrant the accuracy or completeness of any such 
data. All investing involves risk including the possible loss of principal. Third party data are owned or licensed 
by the data provider and may not be reproduced or extracted and used for any other purpose without the data 
provider’s consent. Third party data are provided without any warranties of any kind. The data provider and 
issuer of the document shall have no liability in connection with the third party data. www.schroders.com 
contains additional disclaimers which apply to the third party data. Past performance is not a guide to future 
performance and may not be repeated. The value of investments and the income from them may go down as 
well as up and investors may not get back the amounts originally invested. Exchange rate changes may cause 
the value of any overseas investments to rise or fall. This document may contain “forward-looking” information, 
such as forecasts or projections. Please note that any such information is not a guarantee of any future 
performance and there is no assurance that any forecast or projection will be realised.  

European Union/European Economic Area: Issued by Schroder Investment Management Limited,1 London 
Wall Place, London, EC2Y 5AU. Registered Number 1893220 England. Authorised and regulated by the Financial 
Conduct Authority.  

Note to Readers in Hong Kong: Schroder Investment Management (Hong Kong) Limited, Level 33, Two Pacific 
Place 88 Queensway, Hong Kong. Central Entity Number (CE No.) ACJ591. Regulated by the Securities and 
Futures Commission.  

Note to Readers in Indonesia: PT Schroder Investment Management Indonesia, Indonesia Stock Exchange 
Building Tower 1, 30th Floor, Jalan Jend. Sudirman Kav 52-53 Jakarta 12190 Indonesia. Registered / Company 
Number by Bapepam Chairman’s Decree No: KEP-04/PM/MI/1997 dated April 25, 1997 on the investment 
management activities and Regulated by Otoritas Jasa Keuangan (“OJK”), formerly the Capital Market and 
Financial Institution Supervisory Agency (“Bapepam dan LK”).  

Note to Readers in Japan: Schroder Investment Management (Japan) Limited, 21st Floor, Marunouchi Trust 
Tower Main, 1-8-3 Marunouchi, Chiyoda-Ku, Tokyo 100- 0005, Japan. Registered as a Financial Instruments 
Business Operator regulated by the Financial Services Agency of Japan. Kanto Local Finance Bureau (FIBO) No. 
90.  
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RM1101 11/F Shanghai IFC Phase (HSBC Building) 8 Century Avenue, Pudong, Shanghai, China, AMAC 
registration NO. P1066560. Regulated by Asset Management Association of China.  

Note to Readers in Singapore: Schroder Investment Management (Singapore) Ltd, 138 Market Street #23-01, 
CapitaGreen, Singapore 048946. Company Registration No. 199201080H. Regulated by the Monetary Authority 
of Singapore.  
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reference number CH02039235704. Authorised and regulated by the Swiss Financial Market Supervisory 
Authority (FINMA).  
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