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Trading Events: Earnings volatility

(Part 4); Consistent winners
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Consistent winners for volatility buying and selling John Marshall
In our “Trading Events” series, we study the behavior of stocks & options (212) 902-6848 john.marshall@gs.com
around 30,000 earnings events in the past 15 years for all US stocks with Goldman, Sachs & Co.
liquid options at any time during the period. In this edition, we identify .
. . . . . Katherine Fogertey
those stocks which show a consistent pattern of higher volatility than is (212) 9026473 Katherine. fogertey@gs.com
priced into the options market. We find that strangle buying on these 20 Goldman, Sachs & Co.
stocks has produced an average return on premium of +37% over the past
five years. For options sellers, we identify 20 stocks where earnings moves Krag Gregory, Ph.D.
are consistently small and strangle selling has produced profits 84% of the g;é)n?g—zzgSkzgégregory@gs.com
time for an average of +26% return on premium. ' '

Buy options on big movers; sell options on stable stocks

We find the biggest driver of profitability for strangle buying strategies is
the realized moves on earnings rather than the options prices ahead of
earnings. While options prices for the option buying and selling lists have
been about the same ahead of earnings, strong profitability for the option
buying list has been driven by realized moves double that of the option
selling list (8% vs 4%). We believe fundamental investors have an
advantage in identifying those stocks more likely to see high volatility each
quarter. This belief is core to our investment process and drives the trade
recommendations in our Weekly Options Watch.

Recommendation and Risks

This earnings season, we favor a balanced approach of options buying and
selling. We highlight 20 strangle buying and 20 strangle selling
opportunities based on historical profitability. Investors that buy strangles
risk losing their premium paid. Investors that sell strangles risk unlimited
loss in the case of the call sale and risk losing the strike price minus the
premium collected in the case of the put sale.

Stocks that showed consistent volatility buying or selling profitability
based on average profit, hit-rate, and Sharpe ratio over the past 15 years

Strangle BUYING was consistently profitable Strangle SELLING was consistently profitable

AKAM GD MDR RL ABT FRX MCD SO
AVP KR MRK TAP AET HNZ MO TIX
CLX LEN MYL WFM BMY KSS NBL UPS
CMCSA LSI QLGC YUM DHR LTD NE WMT
Csco M RIMM ZMH FHN MAR PAYX XLNX
Avg profit: +37%, average hit-rate 55% Avg profit: +26%, average hit-rate 84%

Source: Goldman Sachs Research estimates.
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Stocks where option buying/selling showed consistent profitability
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We analyzed stock and options trades around 30,000 earnings events over the past 15
years on a stock by stock basis to identify consistent profitability patterns. Based on
our study as well as our experience we believe there is a persistence to profitability
for options strategies around earnings for some stocks. We identify the 20 stocks
which have been the most consistently profitable option buying opportunities over
the past 15 years and the 20 stocks that have been the most consistently profitable
options selling opportunities.

We focused on three metrics for isolating those stocks where systematic options
trading produced consistent profitability:

(1) Profit: The strategy was profitable over the past 5 & 15 years. The strangle
buying candidates showed an average profit of +37% over the past five years. The
strangle selling candidates showed an average profit of +26% over the past five years.

(2) Hit-rate: The strategy was frequently profitable relative to other stocks. On
average, systematic strangle buying was profitable 35% of the time for the average
stock in our universe. The strangle buying candidates on our list were profitable
55% of the time; the strangle selling candidates were profitable 84% of the time.

(3) Sharpe Ratio: The strategy showed high risk adjusted returns. We calculate a
modified Sharpe ratio by dividing the average profit by the standard deviation of
profits over the period. The average stock on our strangle buying candidates list
showed a Sharpe ratio of 1.5 over the past five years; the average stock on our
strangle selling candidates list showed a Sharpe ratio of 2.9.

Realized moves, not implied moves, matter most for options profitability: We found
that the biggest driver of profitability for strangle buying strategies was the realized moves
on earnings rather than the implied moves (i.e. options prices) ahead of earnings. On
average, the volatility buying candidates had about the same options prices ahead of
earnings as the volatility selling candidates (11% vs 10% strangle breakevens), but because
their realized earnings moves were two-times as large as the option selling candidates (8%
vs 4%), the option buying candidates were much more profitable for option buyers. We
believe this finding runs contrary to the popular belief that buying options that are cheap
relative to their own history is the key driver of profitability.

Buy options in Info Tech, Staples, and Consumer Discretionary: We found that 3/4ths of
the names in our strangle buying candidates list were Info Tech, Staples, and Discretionary
companies. Options selling opportunities were more uniformly distributed across sectors.

Methodology:

We studied stock and options price moves around earnings events. Throughout this
study we show the returns for (1) buying stock five business days prior to their earnings
event and selling one day after the event, and (2) buying the first out-of-the-money listed put
and/or call of the nearest maturity that included the event day. The option was held for the
same period. Throughout this study, we refer to this six day period as the “earnings event
period.” The average returns shown for strangle buying is calculated as the return on premium.

We use OptionMetrics listed options data for our options calculations and screen for
liquidity. We show the results for strategies at mid-market prices. A consistently positive
bar on subsequent charts indicates a profitable stock/option buying strategy and a
consistently negative bar indicates a profitable stock/option selling strategy. We screen our
list of 30,000 earnings events to isolate those events where bid-mid spreads were less than
10% of the option premium. Over the period of our study, we find that the average bid-mid
spread has been 4.5% and more recently has dropped below 3%. We believe our spread
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estimates are conservative due to the tendency for bid-ask spreads to be wider at the close
(the data we use) than during the middle of the trading day (when most investors trade).

Exhibit 1: BUY options on these stocks which consistently realize larger moves on
earnings than implied by options.
Average profit statistics for buying strangles ahead of earnings 1996-2011

Full Period (1996-2011)
Avg profit for Hit Sharpe Avg profit for Hit Sharpe MktCap Upcoming Avg stock

Ticker strangle buying  Rate Ratio strangle buying  Rate Ratio (bn$) Earnings  move (%)
WFM 42%  61% 23 54%  53% 3.1 12.1 2-Nov-11 14%
CLX 48% 68% 2.2 36% 48% 2.4 8.8 2-Nov-11 4%
RIMM 39%  53% 2.0 35% 50% 2.1 12.8  15-Dec-11 17%
LEN 41% 58% 1.8 47%  49% 2.3 2.3 10-Jan-12 11%
AKAM 39% 63% 1.7 25% 53% 1.6 43  26-Oct-11 12%
LSI 39% 53% 1.7 10% 36% 0.8 3.3  26-Oct-11 11%
MYL 38% 47% 1.6 31%  40% 1.9 7.6 26-Oct-11 7%
CMCSA 48% 53% 1.6 24%  42% 1.8 48.0 2-Nov-11 7%
TAP 39%  63% 1.6 25%  46% 1.4 6.8 2-Nov-11 6%
RL 32% 56% 1.5 18% 41% 1.6 8.8 9-Nov-11 8%
csco 41%  50% 1.3 13%  35% 1.0 91.5 9-Nov-11 6%
ZMH 25% 47% 1.3 25% 51% 1.8 10.2  27-Oct-11 8%
GD 19%  53% 1.3 32%  45% 1.9 22.2  26-Oct-11 4%
AVP 28%  53% 1.3 29%  43% 1.9 9.2  27-Oct-11 7%
MDR 55% 65% 1.3 38% 48% 1.5 3.3 7-Nov-11 10%
M 24%  50% 1.2 21%  52% 1.4 11.9 9-Nov-11 8%
MRK 56% 47% 1.2 21%  41% 1.2 98.4  28-Oct-11 6%
YUM 22%  53% 1.1 44%  52% 2.3 239 1-Feb-12 5%
KR 27% 50% 1.1 71%  47% 2.4 13.6 1-Dec-11 5%
QLGC 28%  50% 1.0 27%  44% 1.9 1.4  27-Oct-11 8%

average 37% 55% 1.5 31% 46% 1.8 8%

Source: Goldman Sachs Research estimates.

Exhibit 2: SELL options on these stocks which consistently realize smaller moves on
earnings than implied by options
Average profit statistics for selling strangles ahead of earnings 1996-2011

Full Period (1996-2011)
Avg profit for Hit Sharpe Avg profit for Hit Sharpe MktCap Upcoming Avg stock

Ticker strangle selling  Rate Ratio strangle selling  Rate Ratio (bn$) Earnings move (%)
MCD 29% 95% 6.2 13% 80% 1.6 92.2  20-Oct-11 3%
MO 30% 89% 4.7 18%  78% 2.7 57.6  27-Oct-11 2%
LTD 40% 89% 4.3 26% 83% 4.8 12.4 16-Nov-11 6%
SO 31% 89% 4.0 29%  93% 5.3 36.6  26-Oct-11 2%
DHR 39% 84% 3.7 25% 77% 3.6 30.3 20-Oct-11 3%
KSS 24%  80% 3.3 14%  74% 2.3 13.5 10-Nov-11 4%
NBL 25% 84% 3.3 13% 76% 2.3 14.2  20-Oct-11 4%
ABT 30% 89% 3.2 6% 75% 0.6 82.0 19-Oct-11 3%
UPS 22% 84% 3.0 10% 78% 0.8 50.1  25-Oct-11 3%
BMY 20%  79% 2.9 7%  70% 1.2 56.2  27-Oct-11 3%
MAR 34% 74% 2.8 20% 76% 1.7 9.8 13-Feb-12 5%
HNZ 21%  85% 2.7 30% 90% 5.2 16.4 18-Nov-11 2%
FHN 30% 79% 2.3 22% 79% 2.8 1.7 17-Oct-11 9%
NE 20%  79% 2.1 18% 81% 2.1 7.7  19-Oct-11 5%
AET 22% 84% 1.8 7% 74% 0.7 13.6  27-Oct-11 5%
WMT 27%  74% 1.8 16%  71% 1.8 188.6  15-Nov-11 3%
FRX 25% 95% 1.6 8% 82% 0.5 8.9 18-Oct-11 3%
PAYX 22%  83% 1.5 9%  75% 1.0 10.1  19-Dec-11 4%
XLNX 15% 72% 1.2 13% 71% 2.3 7.8 19-Oct-11 4%
TIX 22% 84% 1.1 30% 87% 2.2 22.1 15-Nov-11 3%

average 26% 84% 29 17% 79% 23 4%

Source: Goldman Sachs Research estimates.
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Choosing consistent winners are based on three metrics

We focus on three metrics for determining which stocks qualify as consistent volatility
buying or selling winners. We believe the combination of these metrics help us identify
those stocks where options trading around earnings has consistently produced high profits.

1. Average strangle buying profit: We screen for stocks where strangle buying produced
profits of greater than +15% or strangle selling profited greater than +15% in the past five
years. We believe this average profit for the 6-day trade is interesting enough to warrant
investor attention. The average stock in our study showed strangle buying returns of +8%
over 1996-2011.

2. Hit-rate on strangle buying: We define hit-rate as the percentage of events where
investors profit from buying strangles for the earnings event. We look for stocks where the
hit-rate is significantly above or below the average 35% hit-rate of the stocks in our
universe. For consistent winners for volatility buying we look for hit-rates above 45%. For
consistent volatility selling winners, we look for hit-rates below 25%.

3. Sharpe ratio on strangle buying: We prefer strategies that have high returns relative to
the volatility of those returns. The average Sharpe ratio for strangle buying in our universe
is 0.2. We look for consistent volatility buying and selling winners where the Sharpe ratio
has been greater than 1.0. When investors make money in option buying strategies, it
typically means they have several large instances of profit that outweight the many
instances of small losses (max return from this strategy is technically infinite). For this
reason, the Sharpe ratio for volatility buying strategies tends to be lower. When strangle
selling strategies have high average profit, it tends to be because returns were consistent,
not because any particular instance was large (max return in any one instance is 100%).

Exhibit 3: Strangle buying tends to have high average profits...
Distribution of average strangle buying profit by stock
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Exhibit 4: ...Strangle selling tends to profit in a high percentage of events...
Distribution of the hit-rate for strangle buying by stock
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Exhibit 5: ...high percentage of stocks show positive Sharpe ratios for option buying, but
option selling strategies have historically shown higher Sharpe ratios
Distribution of average strangle buying profit divided by their standard deviation
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Drivers of profitability: Realized moves matter most

The two main drivers of profitability for strangle buying strategies ahead of earnings are (1)
stock moves around earnings, and (2) options prices ahead of earnings. Our analysis of the
historical implied and realized moves for the stocks that are in our volatility buying and
selling lists shows it is more important to focus on stocks that make big moves.

Strangle breakevens ahead of earnings are typically similar for our option buying and
selling candidates. Options investors measure the cost of an options strategy in terms of
how much the stock needs to move prior to expiry for the strategy to profit. We calculate
these “strangle breakevens” each quarter for each stocks. We find that on average
strangle breakevens were 11% for stocks in the option buying candidates list and 10% for
the options selling candidates. While this implies we are suggesting investors buy more
expensive options, we find that on average, the profitability is driven by realized moves.

Stock moves on earnings have been much larger for the volatility buying candidates
than our volatility selling candidates. On average, we find the stocks on our volatility
buying candidates list move +/- 8% during their six day earnings period, while the stocks on
our volatility selling candidates list move only +/- 4% over the same six day earnings period.
We find that this is the key metric driving the consistent profitability between the lists.

Exhibit 6: Initial options prices are similar, but average earnings moves are consistently higher for the vol buying list
Average strangle breakeven prior to earnings; average earnings period stock move for our buying and selling candidates
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We find that realized earnings moves matter more on average as we look across the
broad universe of all stocks in our study. Average stock moves explain 24% of the
variation in strangle buying profit. Options prices prior to the event only explain a
marginal amount of the profitability.

Average stock moves explain 24% of variation in strangle buying profit: Stocks that
typically make large moves on earnings also tend to show larger strangle buying profit.
While this ex-post observation is consistent with expectations, it is notable because it
appears to be the dominant factor in determining profit, overshadowing all other individual
explanatory variables.

Average strangle breakevens prior to earnings do not explain profitability on their
own. We find that the stocks with more expensive options ahead of earnings actually tend
to show stronger profitability for strangle buying on earnings. We don’t believe that
buying the most expensive options is a good strategy, but we do believe that buying
options on stocks that have a chance to make big moves is a good strategy. High implied
moves are correlated with high subsequent realized moves, and we believe fundamental
investors are well positioned to identify when the stock is likely to be more volatile than
average on earnings.

Ratio of stock moves to prior strangle breakevens explains 26% of strangle buying
profitability. We find that using the ratio of the two variables above explains a large
portion of the profitability by stock, but we were surprised that incorporating the cost of
options prior to the event does not add much value. This increases our tendency to focus
on stocks where we expect high realized moves on earnings even if options prices are a bit
above what appears to be fair value.

Exhibit 7: Average stock moves on earnings drives average strangle profit on earnings
Average earnings period stock move (absolute) vs average strangle buying profit over 20
quarters
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Exhibit 8: Options prices ahead of earnings don’t play a large role in strangle profitability
Average strangle breakeven ahead of earnings vs average strangle profit on earnings
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Exhibit 9: The best way to explain strangle buying profitability is to use a combination of
realized moves and options prices
Strangle breakevens divided by average realized stock move vs average strangle buying profit
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We find a modest sector bias to our results, suggesting there are more consistent
options buying opportunities in Info Tech and Staples. Options selling opportunities
are dispersed across sectors. Below, we show the percentage of each 20 stock list that
appears in each sector. Info Tech and Staples sector together make up half of the volatility
buying list, but only a quarter of the volatility selling list. There are no names on the
volatility buying list from the Financials or Utilities sectors. Consumer Discretionary stocks
are split evenly between the volatility buying and selling lists.

Exhibit 10: Sector breakdown of consistent vol buying
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Exhibit 11: Sector breakdown of consistent vol selling
opportunities
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Investment Profile

The Goldman Sachs Investment Profile provides investment context for a security by comparing key attributes of that security to its peer group and
market. The four key attributes depicted are: growth, returns, multiple and volatility. Growth, returns and multiple are indexed based on composites
of several methodologies to determine the stocks percentile ranking within the region's coverage universe.
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Quantum

Quantum is Goldman Sachs' proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets.

GS SUSTAIN

GS SUSTAIN is a global investment strategy aimed at long-term, long-only performance with a low turnover of ideas. The GS SUSTAIN focus list
includes leaders our analysis shows to be well positioned to deliver long term outperformance through sustained competitive advantage and
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483, is the first author named at the beginning of this report, unless indicated otherwise at the end of the text. Canada: Goldman Sachs & Co. has
approved of, and agreed to take responsibility for, this research in Canada if and to the extent it relates to equity securities of Canadian issuers.
Analysts may conduct site visits but are prohibited from accepting payment or reimbursement by the company of travel expenses for such visits.
Hong Kong: Further information on the securities of covered companies referred to in this research may be obtained on request from Goldman
Sachs (Asia) L.L.C. India: Further information on the subject company or companies referred to in this research may be obtained from Goldman
Sachs (India) Securities Private Limited; Japan: See below. Korea: Further information on the subject company or companies referred to in this
research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. Russia: Research reports distributed in the Russian Federation are not
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not
provide appraisal within the meaning of the Russian legislation on appraisal activity. Singapore: Further information on the covered companies
referred to in this research may be obtained from Goldman Sachs (Singapore) Pte. (Company Number: 198602165W). Taiwan: This material is for
reference only and must not be reprinted without permission. Investors should carefully consider their own investment risk. Investment results are
the responsibility of the individual investor. United Kingdom: Persons who would be categorized as retail clients in the United Kingdom, as such
term is defined in the rules of the Financial Services Authority, should read this research in conjunction with prior Goldman Sachs research on the
covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs International. A copy of
these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs International on request.

European Union: Disclosure information in relation to Article 4 (1) (d) and Article 6 (2) of the European Commission Directive 2003/126/EC is available
at http://www.gs.com/client_services/global_investment_research/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer under the Financial Instrument and Exchange Law, registered with the Kanto
Financial Bureau (Registration No. 69), and is a member of Japan Securities Dealers Association (JSDA) and Financial Futures Association of Japan
(FFAJ). Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific
disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese
Securities Finance Company.

Ratings, coverage groups and views and related definitions

Buy (B), Neutral (N), Sell (S) -Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy
or Sell on an Investment List is determined by a stock's return potential relative to its coverage group as described below. Any stock not assigned as
a Buy or a Sell on an Investment List is deemed Neutral. Each regional Investment Review Committee manages various regional Investment Lists to a
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Return potential represents the price differential between the current share price and the price target expected during the time horizon associated
with the price target. Price targets are required for all covered stocks. The return potential, price target and associated time horizon are stated in each
report adding or reiterating an Investment List membership.

Coverage groups and views: A list of all stocks in each coverage group is available by primary analyst, stock and coverage group at
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is not available for display or is not applicable. Not Meaningful (NM). The information is not meaningful and is therefore excluded.

Global product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs, and pursuant
to certain contractual arrangements, on a global basis. Analysts based in Goldman Sachs offices around the world produce equity research on
industries and companies, and research on macroeconomics, currencies, commodities and portfolio strategy. This research is disseminated in
Australia by Goldman Sachs & Partners Australia Pty Ltd (ABN 21 006 797 897) on behalf of Goldman Sachs; in Brazil by Goldman Sachs do Brasil
Banco Multiplo S.A.; in Canada by Goldman Sachs & Co. regarding Canadian equities and by Goldman Sachs & Co. (all other research); in Hong
Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the
Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs & Partners New Zealand Limited on behalf of
Goldman Sachs; in Russia by 000 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the
United States of America by Goldman Sachs & Co. Goldman Sachs International has approved this research in connection with its distribution in the
United Kingdom and European Union.

European Union: Goldman Sachs International, authorized and regulated by the Financial Services Authority, has approved this research in
connection with its distribution in the European Union and United Kingdom; Goldman Sachs AG, regulated by the Bundesanstalt flr
Finanzdienstleistungsaufsicht, may also distribute research in Germany.
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investment banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research
Division. Goldman Sachs & Co., the United States broker dealer, is a member of SIPC (http://www.sipc.org).
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act as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options disclosure documents which are available from Goldman Sachs sales representatives or at
http://www.theocc.com/about/publications/character-risks.jsp. Transactions cost may be significant in option strategies calling for multiple purchase
and sales of options such as spreads. Supporting documentation will be supplied upon request.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our
research by third party aggregators. For all research available on a particular stock, please contact your sales representative or go to
http://360.gs.com.

Disclosure information is also available at http://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.
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