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2008/2009 Crisis 2008/2009 Crisis –– Changes Brought by Market VolatilityChanges Brought by Market Volatility

2008/2009 Crisis started in the financial sector, and caused broad de-leveraging and a decline in asset 
prices.

Positive feedback loops caused an increase in volatility of all asset classes with equity volatility reaching 
levels not observed since the Great Depression (Figure below left, 1Y S&P 500 volatility over past 140 years)

Surge in volatility, correlation, and tail risk (Figure below right, 6M S&P 500 past 3 years) has brought 
changes in ways investors analyze risk and use derivatives products. In our view, the important implications 
of the crisis are:

1) Re-evaluation and re-pricing of Tail Risk

2) Change in the Usage of Derivative Products

3) Focus on the Inter-Relationship between Cash and Derivative Markets – transaction in 
derivative markets can have significant impact on cash markets and vice versa 
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Source: J.P. Morgan Derivatives and Delta One Strategy.
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Focus on Tail Risk: Return vs. Volatility analysis is 
not sufficient when analyzing derivative strategies. 
Tail risk plays a critical role as leverage alters the 
balance between a strategy’s return, volatility, and 
probability of catastrophic losses (Figure above left). 

Shift in Use of Derivatives: Crisis shifted focus 
away from single stock to Index trading (hedging, 
allocations). Listed derivatives gained market share 
at the expense of OTC products. Use of ETFs 
increased 250%, Futures 20%, while  Cash and Single 
Stock Options volumes declined 50% and 20%, 
respectively (Figures below).

Inter-Relationship between Cash and Derivatives 
will be the focus of the rest of this presentation.
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Source: J.P. Morgan Derivatives and Delta One Strategy.
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InterInter--Relationship between Cash Equities and DerivativesRelationship between Cash Equities and Derivatives

1) Short Squeeze Impact Example (Europe: Euro Stoxx 50)
2) Exotics Delta Hedging Impact (Asia: Nikkei 225, Kospi 200)
3) Market Momentum: Impact of Gamma Hedging (US: S&P 500)
4) Market Reversion: Impact on Levered ETFs (US: S&P 500)
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Short Squeeze Impact ExampleShort Squeeze Impact Example

In early in 2008 investors increased short positions in Volkswagen (VOW) after an increase in the stock’s price 
and on negative prospects for the industry. On 10/26 Porsche announced its intention to acquire 75% of VOW 
and disclosed a ~32% stake in ‘cash-settled options.’ As Lower Saxony held 20%, investors feared that options 
hedgers were holding up to ~32% and that there might be only ~5% of VOW shares in the market. This caused a 
dramatic short squeeze in the stock (Figure below left).

A large and uncorrelated move in VOW on 10/28 
significantly changed the properties of the EuroStoxx 50 
and impacted settlement values for OTC derivative swaps
tied to correlation and volatility of the Index (Figures 
below). 

Following the spike, index providers modified their 
weighting rules to avoid these types of distortions: DAX 
capped VOW weight to 10% (down from 27%), EuroStoxx and 
MSCI reduced free float (and VOW weight) by ~25%.
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Source: J.P. Morgan Derivatives and Delta One Strategy.
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Exotics Delta Hedging ImpactExotics Delta Hedging Impact

The most popular retail structured products in Asia are ‘Autocallable’ notes linked to Kospi 2000 or Nikkei 225. 
These notes pay high coupons, but investors take equity downside if the index falls below a pre-determined level 
(investor is short a put with a knock-in barrier). Barriers are usually set at 50%-70% of the index level at issuance. 
The hedging of these knock-in puts requires that dealers buy the index as the price approaches the barrier level. If 
the index falls below the barrier, hedgers need to sell a significant amount of the index (Figure below left).

Based on our estimates, in 3Q2008 there were ~$6Bn of Nikkei-
linked notes and ~$3Bn linked to Kospi. Nikkei barriers were in 
the 7000-9000 range (Figure below left) and Kospi barriers ~160. 

With a drop in global equity prices in October, these barriers 
were breached which caused additional selling pressure on these 
indices. Over the same time period, Nikkei and Kospi 
underperformed the S&P 500 and the EuroStoxx 50 by up to 
15% (Figure below right). Part of this underperformance can 
be attributed to the unwinding of structured product hedges.
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Source: J.P. Morgan Derivatives and Delta One Strategy.
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Market Momentum: Impact of Gamma Hedging Market Momentum: Impact of Gamma Hedging 

The amount of exposure controlled by S&P 500 options is currently at ~13% of the market capitalization. Most 
directional investors buy puts as a market hedge. We estimate that 40-50% of the total risk of put options is hedged by 
dealers. Being short puts, dealers are short a certain amount of “gamma risk.” This means they need to buy (sell) this 
amount of S&P 500 for every 1% increase (decrease) in the market level, usually at the end of each trading day. The 
hedging of short gamma exposure therefore causes intraday market momentum near the end of a trading day. The 
current amount of hedged gamma is shown in the Figure below at left. Compared to last year, gamma dropped from an 
average $7Bn to an average $3.5Bn for the first two months of 2009. However, this lower gamma is traded in a less 
liquid market and the average participation rate of gamma hedging trades in the overall S&P 500 volume is still high 
(Figure below center).

Gamma hedging flows will impact the market in the last 30 minutes of a trading day. Based on our market impact 
model for the S&P 500, we estimate that the market move (prior to 3:30PM) is amplified by 15% in the last 30 
minutes as a result of gamma hedging flows (Figure above right).

In addition to the gamma of listed options, Variance swaps and levered ETF hedging also contribute to the net short 
gamma. Our estimate is that there was a net ~$1.5Bn of variance short gamma in the first part of 2008. As the 
variance contribution declined (our current estimate is ~$0.3Bn), the gamma from the hedging of levered ETFs 
increased to $0.8Bn.
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Source: J.P. Morgan Derivatives and Delta One Strategy.
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Market Momentum: Impact of Gamma HedgingMarket Momentum: Impact of Gamma Hedging

The gamma hedging effect is confirmed by the 
analysis of intraday data. The figure at right 
shows the regression of market returns from the 
close to the ‘hedging cutoff’ (3:30, 3:40, and 
3:50PM) for 2008, as well as the summary 
statistics over the past 4 years.

As the hedging flows are proportional to the 
size of market moves, the effect is strong when 
the volatility is high (e.g., in 2008). 

A similar intraday momentum effect is 
observed in the EuroStoxx 50 index. 
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Year
3:30 3:40 3:50 3:30 3:40 3:50 3:30 3:40 3:50

2005 5% 6% 3% 16% 24% 21% 3 4 3
2006 1% 2% 1% 4% 8% 4% 1 1 1
2007 11% 7% 9% 29% 23% 44% 5 4 8
2008 16% 12% 9% 49% 52% 62% 8 8 11
All 8% 6% 5% 25% 24% 30% 6 6 8
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One can create a trading strategy based on 
predictable intraday momentum patterns. An 
investor would buy the market at 3:30 if it is up 
for the day (and sell it if it is down). Position is 
then closed out at 4:00PM.

The strategy is positively correlated with 
market volatility.

The performance for 2008 is shown in the 
table to the left for different levels of 
transaction cost. The chart shows performance 
from 2005.

T-cost Perf. 3:30PM 3:40PM 3:50PM
Ret. 50% 39% 25%

0bps Risk 7% 5% 3%
Inf. Rat. 7.4 7.7 7.2
Ret. 42% 32% 18%

4bps Risk 7% 5% 3%
Inf. Rat. 6.1 6.2 5.2
Ret. 34% 24% 12%

8bps Risk 7% 5% 4%
Inf. Rat. 5.0 4.8 3.4
Ret. 26% 17% 6%

12bps Risk 7% 5% 4%
Inf. Rat. 3.8 3.4 1.6
Ret. 19% 11% 0%

16bps Risk 7% 5% 4%
Inf. Rat. 2.8 2.1 0.0

Source: J.P. Morgan Derivatives and Delta One Strategy.

Source: J.P. Morgan Derivatives and Delta One Strategy.
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Market Reversion: Impact on Levered ETFsMarket Reversion: Impact on Levered ETFs

Levered ETFs (LEFTs) aim to provide levered 
long or short exposure to the daily returns of 
equity indices. There are currently over 100 
LETFs with ~$20bn of assets.

While LETFs provide levered exposure to 
daily returns, it would be reasonable that a 
similar performance would hold over longer 
time periods. Many investors were surprised 
when LETFs underperformed over longer 
periods of time. For instance, when the 
double short FTSE China 25 ETF was down 
56%, while the underlying index was down 34% 
over the same time period, etc.
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To understand the deviation of LETFs’ performance from the levered returns of ETFs over longer time periods, we 
look at this divergence over a two-day period with consecutive 10% returns in two scenarios (Figure above). If the 
market reverts, the index will perform as 100-110-99, and a 2x-LETF as 100-120-96 hence “underperforming” by 2%. If 
the market trends, the index will perform as 100-110-121, and a 2x-LETF as 100-120-144 hence “outperforming” by 2%. 
The 2-day divergence is: 

If market returns are random (equally likely to go up or down), on average LETFs should perform in line with levered 
returns of ETFs over longer periods of time. So why did most LETFs perform poorly over the past year?

The significant underperformance of LETFs over the past year is suggesting that the market was highly mean 
reverting over the past year. More generally, the divergence of LETFs’ returns will be the result of the balance 
between trending (cumulative return) and reversion (volatility):

Source: J.P. Morgan Derivatives and Delta One Strategy.
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Market Reversion: Impact on Levered ETFsMarket Reversion: Impact on Levered ETFs

We now focus on mean reversion 
in the market as measured by 
correlations between S&P 500 
lagged returns. Over the past 2 
years these correlations were 
negative pointing to a strong 
mean reversion of day-to-day 
returns. In addition, the market 
tends to be more mean reverting 
when volatility is high (Figures at 
right).
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2005 4% 10% 0.3
2006 -15% 10% -1.5
2007 25% 16% 1.6
2008 114% 41% 2.8

One can create a trading strategy based on predictable reversion 
patterns. An investor would buy the market on the close if it was down 
for the day, and sell it if it was up for the day. The position is closed at 
the end of the following day. This simple S&P 500 trading strategy 
would have yielded 114% return at 41% volatility during the 2008. The 
performance over the past 4 years is shown in the figure at right for 
different levels of transaction costs. A similar daily reversion effect is 
observed in the EuroStoxx 50.
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In addition to the relationship between volatility and reversion, we see that the amount of reversion steadily 
increased over the past 30 years. We attribute this to the increased use of leverage, dynamical hedging programs, 
and derivatives that create overall short gamma exposure. The reversion of the temporary impact of gamma hedging 
flows largely contributes to daily reversion patterns. In addition to structural reasons related to leverage, we believe 
there are other technical and behavioral reasons for the reversion effect.

Source: J.P. Morgan Derivatives and Delta One Strategy.

Source: J.P. Morgan Derivatives and Delta One Strategy.
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Momentum and Reversion Are RelatedMomentum and Reversion Are Related

Finally, we investigate the link between the intraday momentum 
effect that results from gamma hedging, and the reversion effect
that caused the underperformance of LETFs. We already argued 
that the effects are related as in a volatile environment the 
gamma hedging intraday impact dissipates over the following day 
forming a basis for daily market reversion. At the same time 
volatility further increases the reversion effect as observed over 
the past 30 years.

In order to do a statistical comparison, we monitored the 
strength of the intraday momentum and daily reversion patterns 
in the US (S&P 500) and in Europe (EuroStoxx50) in each of the 
past 4 years. Several observations directly link the market 
momentum and reversion effects. In 2006 both the momentum 
and reversion effects were absent in the US market. Similarly, in 
2005 both effects were weak in Europe. 2007 and 2008 were the 
years where both effects were the strongest in the US (similarly in 
2006 and 2008, both effects were strong in Europe).

Regressing the coefficients of momentum and reversion for the 
US and Europe over the past 4 years, we find that the two effects 
are related with a high statistical significance.
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Source: J.P. Morgan Derivatives and Delta One Strategy.
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Appendix: JPM Strategy Team SnapshotAppendix: JPM Strategy Team Snapshot

Global Equity Derivatives and Delta One Strategy

– ~20 analysts in New York, London, Hong Kong, Tokyo, and Mumbai

– ~70 regular strategy publications: reports, screens, product notes, and commentaries

– Provides customized analyses and bespoke research for clients and trading desks

– Available at www.morganmarkets.com (Derivatives, Delta One – Portfolio Trading)
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cover of each publication. See below for the specific stocks in the certifying analyst(s) coverage universe. 

J.P. Morgan Equity Research Ratings Distribution, as of December 31, 2008 

 Overweight  
(buy) 

Neutral  
(hold) 

Underweight  
(sell) 

JPM Global Equity Research Coverage 38% 44% 18% 
    IB clients* 54% 52% 43% 
JPMSI Equity Research Coverage 37% 49% 14% 
    IB clients* 76% 71% 62% 
*Percentage of investment banking clients in each rating category. 
For purposes only of NASD/NYSE ratings distribution rules, our Overweight rating falls into a buy rating category; our Neutral rating falls into a hold 
rating category; and our Underweight rating falls into a sell rating category. 
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DisclosuresDisclosures

Valuation and Risks: Please see the most recent company-specific research report for an analysis of valuation methodology and risks on any securities recommended herein. 
Research is available at http://www.morganmarkets.com, or you can contact the analyst named on the front of this note or your J.P. Morgan representative. 

Other Disclosures

J.P. Morgan is the global brand name for J.P. Morgan Securities Inc. (JPMSI) and its non-US affiliates worldwide. 

Options related research: If the information contained herein regards options related research, such information is available only to persons who have received the proper option 
risk disclosure documents. For a copy of the Option Clearing Corporation’s Characteristics and Risks of Standardized Options, please contact your J.P. Morgan Representative or 
visit the OCC’s website at http://www.optionsclearing.com/publications/risks/riskstoc.pdf. 

Legal Entities Disclosures
U.S.: JPMSI is a member of NYSE, FINRA and SIPC. J.P. Morgan Futures Inc. is a member of the NFA. JPMorgan Chase Bank, N.A. is a member of FDIC and is authorized and 
regulated in the UK by the Financial Services Authority. U.K.: J.P. Morgan Securities Ltd. (JPMSL) is a member of the London Stock Exchange and is authorised and regulated by 
the Financial Services Authority. Registered in England & Wales No. 2711006. Registered Office 125 London Wall, London EC2Y 5AJ. South Africa: J.P. Morgan Equities Limited 
is a member of the Johannesburg Securities Exchange and is regulated by the FSB. Hong Kong: J.P. Morgan Securities (Asia Pacific) Limited (CE number AAJ321) is regulated by 
the Hong Kong Monetary Authority and the Securities and Futures Commission in Hong Kong. Korea: J.P. Morgan Securities (Far East) Ltd, Seoul branch, is regulated by the Korea 
Financial Supervisory Service. Australia: J.P. Morgan Australia Limited (ABN 52 002 888 011/AFS Licence No: 238188) is regulated by ASIC and J.P. Morgan Securities Australia 
Limited (ABN 61 003 245 234/AFS Licence No: 238066) is a Market Participant with the ASX and regulated by ASIC. Taiwan: J.P.Morgan Securities (Taiwan) Limited is a 
participant of the Taiwan Stock Exchange (company-type) and regulated by the Taiwan Securities and Futures Bureau. India: J.P. Morgan India Private Limited is a member of the 
National Stock Exchange of India Limited and Bombay Stock Exchange Limited and is regulated by the Securities and Exchange Board of India. Thailand: JPMorgan Securities 
(Thailand) Limited is a member of the Stock Exchange of Thailand and is regulated by the Ministry of Finance and the Securities and Exchange Commission. Indonesia: PT J.P. 
Morgan Securities Indonesia is a member of the Indonesia Stock Exchange and is regulated by the BAPEPAM. Philippines: J.P. Morgan Securities Philippines Inc. is a member of 
the Philippine Stock Exchange and is regulated by the Securities and Exchange Commission. Brazil: Banco J.P. Morgan S.A. is regulated by the Comissao de Valores Mobiliarios
(CVM) and by the Central Bank of Brazil. Mexico: J.P. Morgan Casa de Bolsa, S.A. de C.V., J.P. Morgan Grupo Financiero is a member of the Mexican Stock Exchange and 
authorized to act as a broker dealer by the National Banking and Securities Exchange Commission. Singapore: This material is issued and distributed in Singapore by J.P. Morgan 
Securities Singapore Private Limited (JPMSS) [MICA (P) 132/01/2009 and Co. Reg. No.: 199405335R] which is a member of the Singapore Exchange Securities Trading Limited 
and is regulated by the Monetary Authority of Singapore (MAS) and/or JPMorgan Chase Bank, N.A., Singapore branch (JPMCB Singapore) which is regulated by the MAS. 
Malaysia: This material is issued and distributed in Malaysia by JPMorgan Securities (Malaysia) Sdn Bhd (18146-X) which is a Participating Organization of Bursa Malaysia Berhad
and a holder of Capital Markets Services License issued by the Securities Commission in Malaysia. Pakistan: J. P. Morgan Pakistan Broking (Pvt.) Ltd is a member of the Karachi 
Stock Exchange and regulated by the Securities and Exchange Commission of Pakistan. Saudi Arabia: J.P. Morgan Saudi Arabia Ltd. is authorised by the Capital Market Authority 
of the Kingdom of Saudi Arabia (CMA) to carry out dealing as an agent, arranging, advising and custody, with respect to securities business under licence number 35-07079 and its 
registered address is at 8th Floor, Al-Faisaliyah Tower, King Fahad Road, P.O. Box 51907, Riyadh 11553, Kingdom of Saudi Arabia. 
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Country and Region Specific Disclosures
U.K. and European Economic Area (EEA): Unless specified to the contrary, issued and approved for distribution in the U.K. and the EEA by JPMSL. Investment research issued by 
JPMSL has been prepared in accordance with JPMSL's policies for managing conflicts of interest arising as a result of publication and distribution of investment research. Many European 
regulators require that a firm to establish, implement and maintain such a policy. This report has been issued in the U.K. only to persons of a kind described in Article 19 (5), 38, 47 and 49 
of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (all such persons being referred to as "relevant persons"). This document must not be acted on or relied 
on by persons who are not relevant persons. Any investment or investment activity to which this document relates is only available to relevant persons and will be engaged in only with 
relevant persons. In other EEA countries, the report has been issued to persons regarded as professional investors (or equivalent) in their home jurisdiction. Australia: This material is 
issued and distributed by JPMSAL in Australia to “wholesale clients” only. JPMSAL does not issue or distribute this material to “retail clients.” The recipient of this material must not 
distribute it to any third party or outside Australia without the prior written consent of JPMSAL. For the purposes of this paragraph the terms “wholesale client” and “retail client” have the 
meanings given to them in section 761G of the Corporations Act 2001. Germany: This material is distributed in Germany by J.P. Morgan Securities Ltd., Frankfurt Branch and J.P.Morgan
Chase Bank, N.A., Frankfurt Branch which are regulated by the Bundesanstalt für Finanzdienstleistungsaufsicht. Hong Kong: The 1% ownership disclosure as of the previous month end 
satisfies the requirements under Paragraph 16.5(a) of the Hong Kong Code of Conduct for persons licensed by or registered with the Securities and Futures Commission. (For research 
published within the first ten days of the month, the disclosure may be based on the month end data from two months’ prior.) J.P. Morgan Broking (Hong Kong) Limited is the liquidity 
provider for derivative warrants issued by J.P. Morgan International Derivatives Ltd and listed on The Stock Exchange of Hong Kong Limited. An updated list can be found on HKEx
website: http://www.hkex.com.hk/prod/dw/Lp.htm. Japan: There is a risk that a loss may occur due to a change in the price of the shares in the case of share trading, and that a loss may 
occur due to the exchange rate in the case of foreign share trading. In the case of share trading, JPMorgan Securities Japan Co., Ltd., will be receiving a brokerage fee and consumption 
tax (shouhizei) calculated by multiplying the executed price by the commission rate which was individually agreed between JPMorgan Securities Japan Co., Ltd., and the customer in 
advance. Financial Instruments Firms: JPMorgan Securities Japan Co., Ltd., Kanto Local Finance Bureau (kinsho) No. 82 Participating Association / Japan Securities Dealers Association, 
The Financial Futures Association of Japan. Korea: This report may have been edited or contributed to from time to time by affiliates of J.P. Morgan Securities (Far East) Ltd, Seoul 
branch. Singapore: JPMSS and/or its affiliates may have a holding in any of the securities discussed in this report; for securities where the holding is 1% or greater, the specific holding is 
disclosed in the Important Disclosures section above. India: For private circulation only, not for sale. Pakistan: For private circulation only, not for sale. New Zealand: This material is 
issued and distributed by JPMSAL in New Zealand only to persons whose principal business is the investment of money or who, in the course of and for the purposes of their business, 
habitually invest money. JPMSAL does not issue or distribute this material to members of "the public" as determined in accordance with section 3 of the Securities Act 1978. The recipient 
of this material must not distribute it to any third party or outside New Zealand without the prior written consent of JPMSAL.

General: Additional information is available upon request. Information has been obtained from sources believed to be reliable but JPMorgan Chase & Co. or its affiliates and/or 
subsidiaries (collectively J.P. Morgan) do not warrant its completeness or accuracy except with respect to any disclosures relative to JPMSI and/or its affiliates and the analyst’s 
involvement with the issuer that is the subject of the research. All pricing is as of the close of market for the securities discussed, unless otherwise stated. Opinions and estimates constitute 
our judgment as of the date of this material and are subject to change without notice. Past performance is not indicative of future results. This material is not intended as an offer or 
solicitation for the purchase or sale of any financial instrument. The opinions and recommendations herein do not take into account individual client circumstances, objectives, or needs and 
are not intended as recommendations of particular securities, financial instruments or strategies to particular clients. The recipient of this report must make its own independent decisions 
regarding any securities or financial instruments mentioned herein. JPMSI distributes in the U.S. research published by non-U.S. affiliates and accepts responsibility for its contents. 
Periodic updates may be provided on companies/industries based on company specific developments or announcements, market conditions or any other publicly available information. 
Clients should contact analysts and execute transactions through a J.P. Morgan subsidiary or affiliate in their home jurisdiction unless governing law permits otherwise. 

“Other Disclosures” last revised January 30, 2009. 

Copyright 2009 JPMorgan Chase & Co. All rights reserved. This report or any portion hereof may not be reprinted, sold or redistributed without the written consent of J.P. 
Morgan.


