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The recent financial turmoil has brought the issue of tail risk back into the spotlight. Many
investors realize the importance of putting a strategy in place which offers some measure
of downside protection in the event of a large, unforeseen market shock. However, the
recent volatility has driven up the price of tail risk hedges, leaving many investors to
wonder if this is a good time to buy tail risk instruments. Are options currently too
expensive to make tail risk hedging worthwhile?
We suggest investors consider the broader context, and focus on three key questions
when assessing the cost of tail hedging:
1. Should tail risk hedging be part of the strategic asset allocation?
2. How much downside risk can you tolerate after the recent market moves?
3. Is tail risk hedging expensive on a forward-looking basis?
Addressing these questions will help investors create a robust analytical framework to
facilitate their tail risk hedging decision-making. It is our belief that most institutional
investors will conclude tail risk hedging makes sense as part of their strategic asset
allocation. Depending on risk tolerances and market views, investors may decide to
either start implementing hedges now, phase the tail risk strategy in over a period of time,
or put the infrastructure in place now and defer implementation until market conditions
change.
The cost of hedging has indeed increased over recent months, but it still remains
significantly lower compared to the end of 2008 (see Figure 2). Furthermore, if we are
undergoing a longer-term structural change then current pricing might turn out to be fair
or even cheap. Additionally, not all hedges have equally increased in value, giving
investors the option to reduce the cost of their hedges by considering both direct and
indirect hedges. It is therefore questionable if tail risk hedging is too expensive currently.
We believe that for many investors, it may be the right time to implement a hedging
strategy.
Should tail risk hedging be part of strategic asset allocation?
It is important to recognize that while traditional diversification strategies may help
investors reduce volatility in normal market conditions they generally fail during extreme
events when asset class correlations increase and render diversification strategies less
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effective. We believe explicit tail risk hedging should be an integral part of asset
allocation not just to mitigate the effects of a tail event but to perhaps even benefit from it.
Tail risk hedging may allow certain investors to maintain an allocation to risk assets
where they might otherwise deem the position to be too risky and it can also help
stabilize portfolios on a mark-to-market basis. It can create liquidity should the value of
the portfolio increase in periods of market stress, which may allow investors to switch
from defensive to offensive strategies to take advantage of distressed asset prices.
If managed effectively, we believe tail risk hedging can add value to portfolios over a
longer investment horizon. This involves actively managing the portfolio of hedges,
continuously looking for hedges that align with an investors cost budget, and provide
effective protection in the tails while actively monetizing any gains.
Recent history has demonstrated that tail events occur with more frequency than most
risk models would suggest. Quantitative risk models typically rely on normal return
distribution patterns, which do not capture “fat” tails where the probability of extreme
events is greater than indicated by a normal distribution. This creates a conundrum for
most investors because on the one hand they want and need to take risk to generate
excess returns but on the other hand they do not have the capacity to absorb significant
portfolio losses. Traditional approaches tend to either chase returns and bear the risk or
de-risk and accept the lower rewards. Unfortunately, most investors adopt the first
approach when times are good and markets are calm and de-risk when markets selloff.
As a result, investors often end up holding risky assets when returns are low and
transition to relatively safer assets when they tend to be expensive.
PIMCO has written several articles on the potential benefits of tail risk hedging. In a
paper published in April 2010 entitled, Offensive Risk Management: Can Tail Risk
Hedging be Profitable?, Vineer Bhansali and Josh Davis explain how tail risk hedging
affords the opportunity of awarding investors a larger allocation to equities while retaining
a similar downside risk profile as a typical 60/40 stock/bond portfolio.
This is illustrated in Figure 1, which shows that a hypothetical portfolio incorporating a tail
risk hedging strategy has a higher estimated return (7% versus 6%) for the similar
amount of volatility.
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Comparison of Portfolio Return Distributions

Estimated Return
Volatility
Downside Volatility
Upside Volatility
10th Percentile
90th Percentile

60/40 Portfolio1

Offensive / Tail Risk Portfolio2

6%
12%
8%
8%
-11%
21%

7%
16%
5%
12%
-11%
30%

1

Based on an allocation of 60% equities (S&P 500) and 40% Treasuries (Citigroup 3-Month TBill), with a risk premium on equities of 5% per year, 1 January 1990 – 1 March 2010.
2
Based on an iterative optimization (varying increases of equity allocation above 60% and
different strikes on an S&P put option hedge) to match estimated value of losses greater than
5% in the first portfolio (blue line). Estimated value of losses is defined as the probability of
losses greater than 5%, multiplied by the magnitude of those returns. While the median return
of the second portfolio (yellow line) is lower, its estimated return (probability multiplied by
magnitude of returns) is higher, with a fatter right tail compensating for the shift of the median
to the left.
Source: PIMCO, "Offensive Risk Management: Can Tail Risk Hedging Be Profitable?", April
2010, Vineer Bhansali and Joshua M. Davis.
Hypothetical example for illustrative purposes only, January 1, 1990 -March 1, 2010.
(Fees and/or expenses are not included in the annual return).

Figure 1
Based on PIMCO’s long-standing experience managing tail risk portfolios, we believe
such strategies may be useful in providing liquidity in times of market stress, should the
underlying hedge position gain in value and the investor chooses to liquidate it. This
could allow an investor the opportunity to take advantage of other investment
opportunities and buy while other investors may be forced to sell. We think hedging can
add value to a portfolio by being both a defensive and offensive play.
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Despite the benefits tail risk hedging may provide, investors sometimes fear that the cost
will be a drag on performance and therefore undo the benefits. A tail risk hedging
program involves a cost budget (typically 0.5% to 1% of the total portfolio depending on
portfolio composition and level of protection) each year to purchase hedges against an
extreme event. In years where no such event occurs, the investor forfeits this cost budget
but in the years where an extreme event does occur, the payoff has the potential to be
several multiples of the cost budget. Therefore, although tail risk hedging may be a drag
on returns over the short term, over the longer term it may pay for itself or even act as a
source of positive returns (should a tail event occur and dependent on the hedges held).
Furthermore, the cost of hedging can be reduced through active management (this
savings may be reduced or eliminated based on active manager fees) using both direct
and indirect hedges as it allows for the flexibility to monitor relative value between hedges
and monetize any gains.
At any point in time, direct hedges such as equity put options to hedge equity portfolios
may be more expensive than other indirect hedges such as credit derivatives that are
likely to be highly correlated to equities in the tails. This is because during periods of
systematic stress, correlation and volatility is heightened, forcing indirect hedges to move
in the same direction as direct hedges. In other words, indirect hedges can often better
mitigate the cost of tail risk hedging. An active manager such as PIMCO may be able to
identify cost effective hedging solutions to create an effective mix based on market
conditions.
How much downside can you tolerate?
While many investors may agree with the concept of tail risk hedging, most are still
sensitive to the entry levels. PIMCO believes this ought to be considered in a similar
fashion to any other allocation. As with all investment opportunities, there will be times
when an asset class looks relatively rich or cheap compared with historical levels.
However, in the current climate where many portfolios have experienced significant
volatility for the year and pension funding positions have deteriorated, can investors
withstand an additional 10, 15 or even 20% decline? The answer will no doubt differ from
investor to investor but for many, the recent market selloff has inadvertently reduced their
pain threshold. Tail risk hedging has the potential to produce a better risk/return trade-off
than reducing risk by selling equities and other risky assets despite its higher option
premiums.
Is tail risk protection expensive on a forward-looking basis?
Option prices have increased from earlier this year, yet premiums are still trading
significantly below their 2009 highs. In Figure 2, we look at how the cost of a direct
(equity) hedge of a 60/40 portfolio differs depending on the level of protection required
(attachment points). For example, a 15% attachment point will hedge the portfolio against
losses greater than 15%. It clearly shows the price of hedging increases with a spike in
volatility and a selloff in risk assets. This can also be seen in the most recent market
turmoil as the cost of the direct hedge has increased from about 1.5% in June to close to
2.0% at the end of October (for a 15% attachment point). This, however, is still
significantly lower than the costs of protection in late 2008 to early 2009 when costs rose
as high as 5%.
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It is also worth noting that not all hedges have moved uniformly. For example, the implied
volatility of deep out-of-the-money puts has risen by more than at-the-money puts.
Additionally, implied volatilities on different equity market segments have moved
differently while the cost of hedges in other asset classes has not risen as much.
Although the cost of direct hedges has grown meaningfully there are ways to lessen the
cost. For example, an investor might consider buying put spreads instead of outright puts,
or buying hedges on different equity indices, credit default swaps index tranches or
foreign exchange. Of course each investment option has its own unique risks which need
to be carefully managed.

Historical Cost of Hedging Using S&P 500 Options; Beta = 0.6
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Figure 2
The cost is based on the S&P 500 put options with 1 year maturity, S&P level of 1150, S&P 500 beta of 0.60, and strike price.

Do we think hedging costs are excessive? Only the future will tell for sure but we do
believe that market volatility will be higher in the post-financial crisis New Normal
environment. There are clear downside risks in the current environment, with
policymakers in the U.S. and Europe divided and the developed world at risk of slipping
back into recession. A tail event is by no means our central expectation but we believe
the probability of such an event happening has definitely increased. So it is justified that
hedging costs have moved higher, and if we are undergoing a secular structural change
then current costs may turn out to be fair or perhaps even cheap.
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Past performance is not a guarantee or a reliable indicator of future results. All investments contain risk
and may lose value. Tail risk hedging may involve entering into financial derivatives that are expected to
increase in value during the occurrence of tail events. Investing in a tail event instrument could lose all or a
portion of its value even in a period of severe market stress. A tail event is unpredictable; therefore, investments
in instruments tied to the occurrence of a tail event are speculative. Derivatives may involve certain costs and
risks such as liquidity, interest rate, market, credit, management and the risk that a position could not be closed
when most advantageous. Investing in derivatives could lose more than the amount invested. There is no
guarantee that these investment strategies will work under all market conditions or are suitable for all investors
and each investor should evaluate their ability to invest long-term, especially during periods of downturn in the
market.
This study is provided for illustrative purposes and results contained herein are not indicative of the past or
future performance of any PIMCO product or strategy. The results are limited to their underlying assumptions
and time period; different time periods and different assumptions will have different results. No representation is
being made that any account, product, or strategy will or is likely to achieve profits, losses, or results similar to
those shown. Hypothetical and forecasted performance results have several inherent limitations. Unlike an
actual performance record, these results do not do not reflect actual trading, liquidity constraints, fees, and/or
other costs. There are numerous other factors related to the markets in general or the implementation of any
specific investment strategy, which cannot be fully accounted for in the preparation of simulated or forecasted
results and all of which can adversely affect actual results. In addition, references to future results should not be
construed as an estimate or promise of results that a client portfolio may achieve.
The Citigroup 3-Month Treasury Bill Index is an unmanaged index representing monthly return equivalents of
yield averages of the last 3 month Treasury Bill issues. The S&P 500 Index is an unmanaged market index
generally considered representative of the stock market as a whole. The index focuses on the Large-Cap
segment of the U.S. equities market. It is not possible to invest directly in an unmanaged index.
This material contains the current opinions of the authors but not necessarily those of PIMCO and such
opinions are subject to change without notice. This material is distributed for informational purposes only.
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Forecasts, estimates, and certain information contained herein are based upon proprietary research and should
not be considered as investment advice or a recommendation of any particular security, strategy or investment
product. Information contained herein has been obtained from sources believed to be reliable, but not
guaranteed.
PIMCO provides services only to qualified institutions and investors. This is not an offer to any person in any
jurisdiction where unlawful or unauthorized. | Pacific Investment Management Company LLC, 840 Newport
Center Drive, Newport Beach, CA 92660 is regulated by the United States Securities and Exchange
Commission. | PIMCO Europe Ltd (Company No. 2604517), PIMCO Europe, Ltd. Munich Branch (Company
No. 157591) and PIMCO Europe, Ltd. Amsterdam Branch (Company No. 24319743) are authorised and
regulated by the Financial Services Authority (25 The North Colonnade, Canary Wharf, London E14 5HS) in the
UK. The Munich Branch is additionally regulated by the BaFin in accordance with Section 53b of the German
Banking Act. The Amsterdam Branch is additionally regulated by the AFM. PIMCO Europe Ltd services and
products are available only to professional clients as defined in the Financial Services Authority's Handbook and
are not available to individual investors, who should not rely on this communication. | PIMCO Asia Pte Ltd (501
Orchard Road #08-03, Wheelock Place, Singapore 238880, Registration No. 199804652K) is regulated by the
Monetary Authority of Singapore as a holder of a capital markets services licence and an exempt financial
adviser. PIMCO Asia Pte Ltd services and products are available only to accredited investors, expert investors
and institutional investors as defined in the Securities and Futures Act. | PIMCO Asia Limited (24th Floor, Units
2403 & 2405 Nine Queen’s Road Central, Hong Kong) is licensed pursuant to the Securities and Futures
Ordinance (“SFO”) in Hong Kong for Types 1. 4 and 9 regulated activities. PIMCO Asia Limited services and
products are available only to professional investors as defined in the SFO. | PIMCO Australia Pty Ltd (Level
19, 363 George Street, Sydney, NSW 2000, Australia), AFSL 246862 and ABN 54084280508, offers services to
wholesale clients as defined in the Corporations Act 2001. | PIMCO Japan Ltd’s (Toranomon Towers Office
18F, 4-1-28, Toranomon, Minato-ku, Tokyo, Japan 105-0001) Financial Instruments Business Registration
Number is Director of Kanto Local Finance Bureau (Financial Instruments Firm) No.382. PIMCO Japan Ltd is a
member of Japan Securities Investment Advisers Association and Investment Trusts Association. Investment
management products and services offered by PIMCO Japan Ltd are offered only to persons within its
respective jurisdiction, and are not available to persons where provision of such products or services is
unauthorized. The value of assets fluctuate based upon prices of securities in the portfolio, market conditions,
interest rates, and credit risk, among others. Investments in foreign currency denominated assets will be
affected by foreign exchange rates. All profits and losses incur to the investor. There is no guarantee that the
principal amount of the investment will be preserved, or that a certain return will be realized; the investment
could suffer a loss. The fee charged will vary depending on the investment trust acquired or the investment
advisory agreement entered into; these materials do not set forth specific fee amounts or their calculation
methodologies. | PIMCO Canada Corp. (120 Adelaide Street West, Suite 1901, Toronto, Ontario, Canada M5H
1T1) services and products may only be available in certain provinces or territories of Canada and only through
dealers authorized for that purpose. | No part of this publication may be reproduced in any form, or referred to in
any other publication, without express written permission. © 2011, PIMCO.
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