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This paper evaluates several commonly used strategies to hedge tail risks in equity portfolios. It concludes 
that most of these options are expensive to implement. Much like insurance, the implementation of tail hedges 
cannot be timed, and their costs make it difficult for investors to sustain them over the long-term. The paper 
proposes the use of a mix of realized and implied volatilities as a tail hedge, and demonstrates that this mix is 
significantly more cost effective than other option strategies. 

1. Introduction 

The typical 60/40 investment portfolio seeks to strike an 
appropriate balance between two conflicting emotions: 
greed and fear. The 60% invested in equities comprises the 
greed element and the 40% in fixed income comprises the 
fear element. One seeks to grow capital, while the other 
seeks to preserve capital. A key attribute that helped shape 
their respective roles was the negative correlation of their 
long-term returns. When the long-term returns of equities 
turned negative it was its negative correlation with bonds 
that helped the portfolio preserve capital. 

Although this simple paradigm served many portfolios 
well in the years leading up to the financial crisis in 2008, it 
faltered in the subsequent years for two reasons. First, the 
quantitative easing by many central banks brought yields on 
fixed-income instruments at or close to zero. As a result, a 
portfolio with 40% invested in fixed income witnessed a 
significant degradation in total returns. Second, the lower 
bound of bond yields tends to be around zero; and in a low 
yield environment, the potential appreciation in bonds 
when equities turn negative is limited. In other words, fixed 
income bonds stopped being a good hedge, and the 60/40 
paradigm stopped being the appropriate approach for 
constructing portfolios. 

The years following the financial crisis have witnessed a 
strong bull market in  equities. The  low yields  in bonds 
provided the support for the run-up in equity valuations. 
From 2008 until 2016, the S&P 500 generated an annualized 
return of about 14%, even though the real economy grew 
at a meager 2%. Over this period, we saw five corrections 
in U.S. equities of more than 5% for a range of 
socio/economic reasons such as the Greek crisis in 2010, 
the euro crisis in 2011, the Chinese slowdown in 2015, and 
the emerging market sell-off in 2016. While these 
corrections raised the fear level in investors, they were 
transitory. The expectation of continuing accommodation 
by central banks, the so-called central bank put, made the 
equity market appear more attractive after these sell-offs. 

This brings us to the current environment, which features 
an equity market that is trading at three times the level it 
was in early 2009 and a fixed-income market with rates on 
the rise. A strong economy coupled with low 
unemployment has increased the probability of higher 
inflation; and those odds  have not been helped by the 

recent uptick in hourly wages. The fear of inflation coupled 
with higher long-term rates could quite easily be a catalyst 
for a sell-off in U.S. equities, alongside a sell-off in bonds, 
i.e., a positive correlation in returns. If this were to happen, 
traditional fixed income will be a poor hedge against capital 
losses in equities. This realization has caused U.S. equity 
investors to explore other alternatives to hedge their equity 
investments. 

This paper seeks to advance these efforts by suggesting 
suitable alternatives for hedging equity exposures and 
determining the costs and benefits of these alternatives. 
These alternatives involve the use of option or volatility 
strategies whose costs and benefits are path dependent. As 
the future evolution of equity prices cannot be forecasted 
with reasonable accuracy, we are left to use historical data 
of equity returns and volatility for analyzing the 
attractiveness of the various alternatives 

2. Data 

The paper uses monthly returns of the S&P 500 total 
return index for the period starting January 2010 and 
ending December 2017, inclusive. The period was chosen 
because of data availability for monthly implied volatility at 
different levels of maturity and moneyness. More 
specifically, this data can be used to price the costs of 
option strategies involving the use of one-year 20% OTM 
calls and puts, six-month 20% OTM calls and puts, and one- 
year 10% OTM calls and puts. The paper uses the three- 
month T-bill rates as the measure of the risk-free rate. Plots 
of the monthly S&P 500 returns, implied volatility, and risk- 
free rates are shown in Figure 1. 

 
 

 
Figure 1: Implied volatility of S&P 500 
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A potential critique related to using data starting in 2010 
is that this data does not cover the most important period 
for tail hedges – the global financial crisis in 2008. This 
omission may call into question the robustness of the 
paper’s conclusions. However, we are confident in the 
robustness of the paper’s conclusions for two reasons. First, 
the 2008 meltdown was relatively unique and is unlikely to 
recur in an investor’s lifetime; it is not the appropriate 
market event for which an investor should seek protection. 
Second, the  sharp  sell-off in  equities in September and 
October 2008 was followed by an equally sharp rally in 
2009. If both 2008 and 2009 were included in any analysis, 
it is very likely that the costs/benefits of the tail hedge in 
2008 are completely reversed in2009. In other words, the 
inclusion of both years will not have a meaningful impact on 
the overall cost-benefit conclusions of this paper. 

Over the eight-year period (2010-2017) the S&P 500 
generated an annualized return of 13.92%. Over the same 
period, it had five drawdowns of more than 5%. Table 1 
provides the periods and magnitude of these five 
drawdowns. The S&P 500 has had other drawdowns but 
these have been much smaller. During these drawdowns, 
the benefits of protection strategies have been modest. For 
ease of exposition, we have restricted our analysis and 
discussions to the five major drawdowns. The cumulative 
drawdown for these five periods is about 42% (on a 
compounded basis) 

 

Date S&P 500 Return 

May-June 2010 -12.80% 

May-September 2011 -16.26% 

April - May 2012 -6.60% 

August-September 2015 -8.36% 

Dec 2015 - Feb 2016 -6.59% 
Table 1 : The five largest S&P 500 drawdown since 

January 2010. 
 

 
3. Methodology 

The paper evaluates the costs and benefits of six option 
and volatility-based strategies to provide tail protection to 
the nominal exposure of a long S&P 500 investment. 

More specifically the six alternatives considered involved 
allocating 5% of the nominal exposure as follows: 

1. Long 20% OTM 12-month put on the S&P 500 index 
that is rolled over monthly; 

2. A Collar Strategy that is long 20% OTM 12-month 
put on the S&P 500 index and short 20% OTM 12- 
month call on the S&P 500 index. Both puts and calls 
are rolled over monthly; 

3. Beta Reduction by which the nominal exposure is 
reduced; 

4. Long Implied Volatility in which the portfolio is long 
VXX ETF (that is a combination of the first and 
second VIX futures contracts such that the weighted 
average maturity is constant at 30 days); 

5. Long Realized Volatility in which the portfolio is long 
a return stream generated by going long and short 
S&P 500 futures that mimics the realized volatility of 
S&P 500; 

6. A combination of alternatives 4 and 5 to minimize 
annualized costs and provide similar protection to 
that offered by alternative 1. 

Alternatives 1, 2, and 4 (collectively, the “option 
strategies”) require the investor to bear annual 
implementation costs of between 3% and 5% of the 
nominal exposure. For the option strategies the paper 
assumes the implementation costs associated with these 
strategies are raised from sources other than the nominal 
exposure being protected. Consequently, the amount to be 
protected every month is set equal to the compounded 
value of the nominal exposure of the S&P 500 from 
inception to the end of prior month. However, it is worth 
noting that if the implementation costs are met by the 
liquidation of the nominal S&P 500 exposure, then the costs 
of option strategies will be lower as the nominal exposure 
needing protection is lower. Alternative 3 is self- 
explanatory and involves reducing the nominal exposure to 
be protected and keeping the proceeds in risk-free assets. 
Alternative 5 is based off a proprietary strategy developed 
at Rock Creek in which the returns mimic that of a long 
realized volatility strategy1. Alternative 6 is a combination 
of alternatives 4 and 5. 

Alternative 4, the realized volatility strategy, is more of 
an investment strategy than a tail hedge protection 
strategy. Consequently, it does not incur an annual 
implementation cost; in fact, it delivers an annualized 
positive return over the period. However, it faces a 
drawback: the tail protection it offers in the short run is 
modest compared to the option strategies. The monthly 
returns of option protection strategies on average have a 
high negative correlation with those of the nominal 
exposure (usually -0.9). Consequently, these strategies tend 
to generate strong positive returns contemporaneously 
with the negative returns of the nominal exposure. On the 
other hand, the monthly returns of the realized volatility 
strategy have a much lower negative correlation with the 
nominal exposure returns (usually - 0.3). Ultimately, this 
alternative provides a much lower level of protection over 
a month than the option strategies. 

However, if the time horizon over which the alternatives 
are evaluated is increased from one month to one year, the 
results are strikingly different.  The annual returns of the 

 
 

1 For a more detailed discussion of this strategy please refer to 
‘Diversification Strategies for Equity Dominant Portfolios’, Rock 
Creek Group (2012) 
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option protection strategies have a lower negative 
correlation with the annual returns of the nominal exposure 
(usually -0.6). On the other hand, the negative correlation 
of annual realized volatility strategy returns with those of 
the nominal exposures is higher (usually -0.8). In other 
words, an investor who is willing to be patient is better 
served by a realized volatility strategy than by the option 
protection strategies. The protection on an annual basis is 
just as good for the realized volatility strategy as it is for any 
of the option protection strategies. More importantly, the 
realized volatility strategy generates a positive return even 
as it provides protection, unlike option protection 
strategies that impose an annual deadweight cost. 

It is quite difficult to compare an investment strategy 
alternative (such as a realized volatility strategy) with 
option protection strategies that face annual 
implementation costs. Like many other investment 
strategies, the realized volatility strategy uses S&P 500 
futures and as such can be conveniently levered up or down 
to change the strategy’s annual return and maximum 
drawdown. However, a change in leverage will not change 
the ratio of the strategy’s annual return to maximum 
drawdown. To permit a comparison of this alternative to 
option strategies, we set the maximum cumulative daily 
drawdown of the realized volatility strategy (over the eight 
years) equal to the maximum monthly loss of alternative 1, 
the put strategy (which we will use as a benchmark going 
forward).2 More specifically, the maximum monthly loss of 
the 20% OTM 12-month put strategy rolled monthly over 
the eight years is 3.1% of the nominal exposure. The 
maximum cumulative daily loss of the realized volatility 
strategy occurred in 2011. To realize a maximum 
cumulative daily drawdown of 3.1% in 2011, the realized 
volatility strategy’s maximum exposure will need to be 
constrained at 25% of the nominal exposure. A maximum 
leverage of 5 on the S&P 500 futures would, in turn, imply 
allocating 5% of capital to this alternative. Stated 
differently, an allocation of 5% of capital to the realized 
volatility strategy with a maximum permissible leverage of 
5 will result in a maximum cumulative daily drawdown of 
3.1% which equals that of the put strategy. It is the costs 
and benefits of this allocation that are included in the 
results for this alternative. 

 
 

4. Results 

The most basic of protection strategies is alternative 1 
that involves investing 5% in a long 20% OTM 12-month put 
that is rolled monthly. Table 2 provides the returns, costs, 

 
 

2 This is conservative approach because all other alternatives are 
evaluated on annualized returns and not the maximum 
cumulative daily drawdown that will, in general, be more 
negative. In the case of the realized volatility strategy a maximum 
cumulative daily drawdown of -3.1 results in a maximum monthly 
loss of -0.38 (see Table 3 
3 The returns are generated assuming monthly rebalancing. 

and benefits of this alternative by year and on an 
annualized basis.3 It also provides the returns, cost, and 
benefits of rolling 20% OTM 6-month puts and 10% OTM 12 
month puts to determine the sensitivity of the cost-benefit 
ratio to changes in the maturity or moneyness of the 
option.4 

It should be no surprise that annualized returns, benefits 
and costs decrease with the maturity of the put option and 
increase with its moneyness. Although the annualized 
benefit to annualized return ratio does not change 
appreciably with moneyness, it does increase significantly 
for shorter maturities. With options, costs are a reality 
while benefits are probabilistic. As costs are significantly 
higher for the strategy with higher moneyness (the 10% 
OTM option) it appears prudent (and a lot less expensive) 
to use the rolling one-year 20% OTM put as the benchmark 
alternative. 

Table 3 shows the year-by-year returns, the annualized 
costs, and benefits of the six alternatives viz., put, collar, 
beta reduction, VIX futures, realized volatility, combination 
VXX + realized volatility. Alternatives 1, 2, and 4 all have 
annualized returns of around 3.5% per annum. It is 
surprising that the using the sale of calls to reduce the cost 
of implementing the strategy does not achieve that goal. 
The sale of calls does, however, result in higher benefits and 
in turn a slightly better reduction ratio. 

For alternative 3, the beta reduction strategy, the 
reduction ratio is 5% in line with the 5% reduction in 
nominal exposure. If we want the reduction ratio to be 
around 0.2 (as it is for alternative 1) then we would need to 
reduce the nominal exposure to 80%. This will, in turn, 
increase the annualized return of -0.69 fourfold to -2.76. 
This alternative has a lower negative annualized return than 
alternative 1, i.e., it is a more cost-effective way of tail 
hedging the portfolio than buying a put option. While this 
result holds over the past eight years, the conclusion may 
not hold in the future. However, it would not be 
unreasonable to posit that a beta-reduction strategy is 
likely to provide as good protection as the more 
complicated option strategies and should be seriously 
considered by investors seeking to use option protection. 

The annualized returns, costs, and benefits of alternative 
5 – realized volatility – are quite different from those other 
alternatives. Unlike the other alternatives, the annualized 
return for realized volatility is positive i.e., the alternative 
generates a positive return. While that is an attractive 
feature, it is worth noting that the reduction ratio for 
realized volatility is much lower than it is for the other 

 
4 The annualized returns of the alternatives are the annualized 
measure of the total compounded returns associated with 
implementing the strategy for the entire eight-year period. The 
annualized returns are decomposed into annualized costs and 
annualized benefits. The annualized benefits are the annualized 
returns of the alternatives during the five drawdown periods 
identified in Table1. The annualized costs are the annualized 
returns over all periods (excluding the five drawdown periods). 



Confidential 

 

 

alternatives.  Since alternative 5 is an investment strategy 
with positive return, we assume that it will have a capital 

allocation of 5%, like the 5% beta reduction for alternative 
3. 

 
 

 12 M 20% OTM Put 6 M 20% OTM Put 12 M 10% OTM Put S&P 500 

2010 -4.53% -4.50% -6.08% 15.06% 

2011 -2.24% -2.96% -2.47% 2.11% 

2012 -5.76% -4.73% -7.61% 16.00% 

2013 -4.55% -2.99% -7.64% 32.39% 

2014 -2.12% -1.85% -3.41% 13.69% 

2015 -2.17% -2.45% -2.43% 1.38% 

2016 -3.34% -3.07% -4.53% 11.96% 

2017 -3.32% -2.31% -5.44% 21.83% 

Total Return -24.88% -22.35% -33.50% 183.69% 

Maximum Monthly Loss -3.08% -2.41% -4.29% -7.99% 

     
May-June 2010 3.34% 1.88% 4.95% -12.80% 

May-Sept. 2011 4.22% 2.38% 6.73% -16.26% 

April - May 2012 1.52% 0.62% 2.55% -6.60% 

August-Sept. 2015 1.50% 0.69% 2.76%s -8.36% 

Dec 2015 - Feb 2016 0.39% -0.12% 1.14% -6.59% 

Total Benefit 11.43% 5.54% 19.39% -41.62% 

Reduction Ratio5 0.20 0.10 0.33  
     

Annualized Return -3.51% -3.11% -4.97%  
Annualized Benefit 1.36% 0.68% 2.24%  

Annualized Cost - 4.88% -3.79% -7.21%  
Table 2 : Changes in Returns of Put Strategy across varying Maturities and Moneyness 

 

Alternative 6 is a mix of alternatives 4 and 5: it combines 
the alternative with a high reduction ratio (VXX) with one 
that has a reduction ratio (realized volatility). The intent is 
to maximize benefits while keeping costs close to zero. We 
believe that for an alternative to be  viable  it needs  to 
provide immediate benefit and ensure that it does not 
impose costs. A mix that allocates 1.25% of capital to the 
VXX strategy and 3.75% to realized volatility (for a total 
capital equal to 5% of the nominal exposure, as for 
alternatives 3 and 5) rebalanced monthly, will have 
reduction ratio that is one half of that obtained by a put 
strategy but with much lower costs. To make alternative 6 
comparable to alternative 1, it is necessary to allocate 10% 
of the nominal exposure to this alternative. In that case the 
annualized return in Table 3 will double from -0.37 to -0.74, 
while the annualized benefit doubles from 0.64 to 1.28. We 
will use the 10% capital allocation for this alternative as the 
appropriate tail hedge going forward. 

 
 

5 The reduction ratio is the ratio of the total benefits of an 
alternative to the total loss of the S&P 500 during the five 

Figure 2 plots the cumulative returns of the S&P 500 
(scale on RHS) and of the six alternatives (scale on LHS) for 
the period from 2010 to 2017.During this period, the S&P 
500 had an annualized return of 13.92%, leading to a 
cumulative return of 183%. This strong performance, in 
turn, led to the hedging strategy having to increasing levels 
of nominal exposure. Alternatives 1, 2, 3, and 4 all have 
large negative cumulative returns of between 50% and 60%. 
The large negative number is because of the increasing 
levels of nominal exposure that had to be protected. These 
results suggest that traditional hedging strategies would 
have reduced the cumulative returns of the S&P 500 by 
nearly a third. 

Alternative 5 had a cumulative positive return of about 
15% over the time period. A closer examination of the 
various plots shows that while alternatives 1, 2, 3, and 4 
provide tail protection in periods in which the S&P500 has 
drawdowns,  alternative  5  does  this  to  a  more  modest 

 

drawdown periods. It is a measure of the fraction of drawdown of 
the S&P 500 during the five drawdown periods that is 
compensated for by the alternative. 
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extent.  Alternative  6  (with  10%  capital  allocation),  a 
combination of 4 and 5, has a cumulative negative return of 

only 10% over eight years, but provides almost the same 
level of protection as alternatives 1, 2, 3, and 4. 

 
 

 12M 20% 12M 20% 5% Beta Long VXX Realized 1/4 VXX + S&P 500 
2010 -4.53% -5.19% -0.79% -5.16% 0.57% -0.88% 15.06% 
2011 -2.24% -1.62% -0.16% 1.18% 3.20% 2.71% 2.11% 
2012 -5.76% -5.43% -0.77% -6.10% -0.01% -1.56% 16.00% 
2013 -4.55% -5.67% -1.43% -4.72% -0.25% -1.39% 32.39% 
2014 -2.12% -2.30% -0.66% -1.11% 0.72% 0.27% 13.69% 
2015 -2.17% -1.70% -0.11% -0.80% 1.48% 0.92% 1.38% 
2016 -3.34% -3.62% -0.59% -4.82% -0.03% -1.24% 11.96% 
2017 -3.32% -3.47% -0.99% -5.84% -0.32% -1.72% 21.83% 

Total Return -24.88% -25.65% -5.39% -24.51% 5.45% -2.94% 183.69% 
Max Monthly Loss -3.08% -3.83% -0.55% -1.58% -0.38%6 -0.64% -7.99% 

        
May-June 2010 3.34% 4.85% 0.66% 2.20% 0.11% 0.63% -12.80% 
May-Sep. 2011 4.22% 5.09% 0.87% 5.33% 1.60% 2.53% -16.26% 

April - May 2012 1.52% 1.76% 0.33% 1.22% 0.10% 0.38% -6.60% 
August-Sept. 2015 1.50% 1.75% 0.43% 3.15% 0.30% 1.02% -8.36% 

Dec 2015 – Feb 0.39% 0.71% 0.33% 1.51% 0.27% 0.58% -6.59% 
Total Benefit 11.43% 14.89% 2.65% 14.09% 2.40% 5.23% -41.62% 
Reduction Ratio 0.20 0.26 0.05 0.24 0.04 0.10  

        
Annualized Return -3.51% -3.64% -0.69% -3.45% 0.67% -0.37%  
Annualized Benefit 1.36% 1.75% 0.33% 1.66% 0.30% 0.64%  

Annualized Cost 4.88% 5.39% 1.02% 5.12% -0.37% 1.01%  
Table 3 : Cost Benefit Analysis of Six Protection Strategies for Equity Portfolios (5% allocation) 

 

 
Figure 2 : Historical Performance of S&P 500 with Tail Hedge (Alternatives 1 through 6) 

 
 

 

6 The maximum monthly loss of the realized volatility strategy is -0.38%, although the maximum daily loss is -3.1%. 
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5. Conclusions 

We recommend that investors seeking tail hedges use 
alternative 6, which is a combination of implied and realized 
volatility. Combining the realized volatility strategy with VIX 
futures improves the magnitude of the protection but 
increases costs. A combination of 25% of capital in VIX 
futures and 75% in realized volatility maximizes the 
protection but lower costs than a simple put strategy. 
Allocating 10% capital to this alternative gives the investor 
the same level of protection as a simple put strategy, but 
with much lower costs. 

 
 
 

5. Out of Sample Results 

The analysis presented in this paper used historical data. 
To test the validity of the proposed tail hedging strategy, we 
constructed a portfolio with 100% allocation to SPY, 2.5% to 
VXX, and 7.5% to realized volatility strategy on January 1, 
2018. The VXX position is rebalanced to 2.5% when it 
increases above 3% or decreases below 2%. The following 
table and charts show the return of this portfolio compared 
to that of 100% SPY for the period from January 2, 2018 to 
March 16, 2018. The results (albeit for a very short period) 
presented in Table 4 and Figure 3 confirm the conclusions 
of this paper. 

 

 VXX + 
Realized Vol 

SPY 

Total Return 3.28% -1.80% 

Benefit 
(January 26 – February 8) 

3.04% -10.1% 

Reduction Ratio 0.28  
Cost -0.24%  

Correlation to S&P -0.45  
Table 4 : Returns and Benefits of Mixed Implied and 

Realized Volatility Strategies 
 
 
 

 
 

Figure 3 : Performance of S&P 500 with Tail Hedge 
(Mixed Implied and Realized Volatility). 
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The information contained herein is for the recipient’s exclusive use only, and may contain information that is proprietary, constitutes a trade secret, and/or is subject 
to copyright. This information is confidential and may not be reproduced, distributed, copied or used for any other purpose.  It cannot be disclosed to any third party 
or used for any purpose unrelated to the investor’s investment portfolio. By accepting such information, the recipient agrees that it will, and it will cause its directors, 
partners, officers, employees and representatives, to use such information only to evaluate its potential interest in the securities or services described herein and for 
no other purposes. By accepting such information, recipient agrees not to divulge any such information to any other party. It may not be reproduced, distributed, 
copied or used for any other purpose unless specifically authorized in advance by The Rock Creek Group, LP. 

 
This material reflects the opinions of the authors and not necessarily that of Rock Creek. 

 
This material is intended only to facilitate your discussions with Rock Creek as to the opportunities available to our clients, is not intended to be used as a general guide 
to investing, or as a source of any specific investment recommendations, and makes no implied or express recommendations concerning the manner in which any 
client’s account should or would be handled, as appropriate investment strategies depend upon the client’s investment objectives. The discussions herein concerning 
general economic conditions and political developments are not intended to be used as a general guide to investing, or as a source of any specific investment 
recommendations, and Rock Creek makes no implied or express recommendations or warranties concerning the manner in which any account should or would be 
handled, as appropriate investment strategies depend upon the investor’s unique investment objectives. As such, the information contained herein has been prepared 
solely for general informational and is not an offer to buy or sell or a solicitation of any offer to buy or sell any security or to participate in any strategy. If any offer of 
securities is made, it shall be made pursuant to a definitive offering memorandum (the “Offering Memorandum”) in accordance with the terms set forth in the Offering 
Memorandum, prepared by or on behalf of the relevant fund, which would contain material information not contained herein and which would supersede this 
information in its entirety. 

 
Neither Rock Creek nor any of its affiliates or employees makes any representation or warranty, express or implied, as to the accuracy or completeness of the 
information contained herein and nothing contained herein shall be relied upon as a promise or representation as to past or future performance. Past performance is 
not indicative of future performance. 

 
The analysis, discussions, and commentary presented herein include information that has been prepared by independent third parties and made publicly available. 
Rock Creek has not verified and is not liable or responsible for the completeness or accuracy of such information. Accordingly, neither Rock Creek nor any of its affiliates 
or employees makes any representation or warranty, express or implied, as to the accuracy or completeness of the information contained herein and nothing contained 
herein shall be relied upon as a promise or representation as to past or future performance. Past performance is not indicative of future performance. 

 
A portfolio and how it is advised and managed is subject to a client’s investment objectives and restrictions and material economic and market factors that may differ 
from the scenarios presented herein. As such, no guarantee that your portfolio will be subject to the application of same or similar inputs, factors, and analytics as 
presented herein. Furthermore, no guarantee that your portfolio will achieve same or similar returns, performance, allocations, and exposures if the factors described 
are applied to your portfolio as presented herein. 

 
With respect to the indices referenced herein, the volatility of any referenced indices may be materially different from that of an investor’s account’s portfolio. In 
addition, the portfolio’s holdings may differ significantly from the securities that comprise the indices. The indices have not been selected to represent appropriate 
benchmarks to compare the portfolio’s performance, but rather are disclosed to allow for comparison of the portfolio’s performance to that of well-known and widely 
recognized indices. Information contained herein regarding performance of any index or security is based on information obtained from the indicated sources as of 
the specified dates, but there is no guarantee as to the accuracy of such information. The underlying exposures, specifically securities, derivatives, or hedges in the 
selected benchmark index or indices, may vary substantially from that of the portfolio(s) presented. 

 
Discussions and calculations regarding potential future events and their impact on the portfolio are based solely on historic information and estimates and/or opinions, 
are provided for illustrative purposes only, and are subject to further limitations as specified elsewhere in this material.  No guarantee can be made of the occurrence 
of such events or the actual impact such events would have on the portfolio’s future performance. In addition, the opinions, forecasts, assumptions, estimates, and 
commentary contained in this material are based on information provided to Rock Creek on both a formal and informal basis. Further, any such opinions, forecasts, 
assumptions, estimates, and commentary are made only as of the dates indicated, are subject to change at any time without prior notice and cannot be guaranteed 
as accurate. 

 
Any opinions, forecasts, assumptions, estimates and commentary herein are made only as of the dates indicated, are subject to change at any time without prior 
notice, and cannot be guaranteed as accurate. Rock Creek has no obligation to provide any updates or changes to any such opinions, forecasts, assumptions, estimates, 
and commentary or to any data or information contained herein. 
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