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“Long run refers to the number of bets that are placed…A year of placing trades
in the stock market will not be a long run.”
— Ed Thorp
The Thorp quote touches on an important theme: time. How long should one expect to wait
before an investment pays off?
For the past few months, downside put options in the S&P 500 have been offered at
unusually cheap prices. While we cannot predict the future, and frankly do not
think a crash or bear-market is likely, we have accumulated a significant amount of
downside puts (hedged with stock and at-the-money options) at relative prices we
believe are at generational lows.
How long might it take for these puts, or any options position (long or short), to
payoff?

Consider the following probability problem: you have an urn with 1 red ball and 9 black balls.
You can pay a small bet to select a ball from the urn at random. If you pick the red ball, you
win $10,000. If you pick a black ball, you win nothing. You return the chosen ball after each
turn.
For a 10% chance at a $10,000 payout, the expected payoff and thus the break-even or “fairvalue” price for this bet is $1,000. If someone offered you a chance to play for $300, most
would play since the cost is less than the expected payoff. If you kept playing once a month,
month after month, eventually the payouts would offset the costs. In the long term, $300 is a
great buy.
Assume you bet $300 each month on the above wager. Despite what appears to be an
incredible deal, you are likely to lose in the short term. In fact, you have a 90% chance of losing
each month. Month after month, you keep playing (at a great price) and yet each time you are
likely to lose.
The math is correct: you are getting something with an expected value of $1,000 for $300. Yet
every month seems to generate losses. How long do we have to wait before we reach a 95%
degree of confidence that we will win?
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The probability of not winning at all by month n is (0.90) . For example, the chance of not
winning for the first 3 months in a row is:
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(0.90) = 73%
You still have a high probability of losing even after three months of play! In order to be 95%
confident of winning at least once, you must solve the following for n:
n

1 – (0.90) ≥ 95%
It turns out you may have to play for 29 months (over two years) before being close to
“certain” of winning once! Of course, you may win sooner, but to be “certain,” you must be
willing to wait more than two years.
An investor who buys low probability payouts at great odds, has to play repeatedly and
potentially wait a long time to receive a payoff. Not knowing the expected waiting time may
result in quitting early. One might even claim the market is “irrational” when in fact it is
completely “rational” and behaving as expected.
Conversely, by giving the odds and selling low probability bets (e.g. collecting the $300 bet and
risking the player selects the red ball), one is likely to make money most of the time
irrespective of the price the odds were sold. In our example, providing the odds tends to
show profits and taking the odds tends to show losses in the short term, despite the
ultimate “fair-value” payout in the long term.
Options, while far more complex, have similarities to this urn example. Many times, the “delta”
of an option provides a reasonable (though not exact) approximation of the probability of a
payoff. An out-of-the-money put with a delta of 10% can be viewed as a bet with a 10% chance
of paying out. While many investors will have different views of the fair price of an option, the
delta is generally a useful proxy for estimating the odds.
For example, with 95% confidence, how many expirations should an investor be willing to wait
before a three-month option with a 10% delta finishes in the money? As in the urn example, we
see it can take 29 three-month periods to pay off. An investor may have to buy these options
every three months 29 times to be almost “certain.” That is over 7 years!
On the other hand, selling these options at the wrong price (i.e. too cheap relative to “fair”) is
likely to show profits for long stretches of time. Selling low delta options (at any price) tends
to show positive P/L over time—until the fair payoff inevitably hits. The opposite is true for
buying them. This does not mean, however, that selling options is ultimately good or bad, or
that buying options is ultimately good or bad. Over time the true P/L of each strategy, if the
odds are priced correctly, will materialize.
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Short-dated downside put options in the S&P 500 are currently being priced far lower than
their expected values. Even if you know the odds of paying off with certainty, you may have to
wait a long time to receive the payoff with certainty. The important point is that any options
strategy—priced correctly or incorrectly with respect to the true odds—has differing expected
waiting times of P/L.
If an investor does not know the expected waiting time for a payoff, he or she is unlikely to
have any staying power and may exit at an inopportune time. With listed options, these waiting
times can last multiple years! The “rational” time to a payoff may appear “irrational” when in
fact it is not.
As with any trade, there is risk. Just because something is cheap (or expensive) does not mean
it cannot get cheaper (or more expensive). This is the age-old issue in the trading business.
Timing and position sizing are everything. Having a clear and disciplined process to deal with
both of these in advance is critical in order to calibrate risk, return and expected waiting time.
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Important information regarding the information provided herein.
Not an offer and confidential. This communication is provided for your internal use only. The information contained herein is
proprietary and confidential to Lake Hill Capital Management LLC (“Lake Hill”) and may not be disclosed to third parties or duplicated or
used for any purpose other than the purpose for which it has been provided. Although any of the information provided has been obtained
from sources which Lake Hill believes to be reliable, we do not guarantee its accuracy, and such information may be incomplete or
condensed. The information is subject to change without notice. This communication is for information purposes only and is not intended
as an offer or solicitation with respect to the purchase or sale of any security or of any fund or account Lake Hill manages or offers. Since
we furnish all information as part of a general information service and without regard to your particular circumstances, Lake Hill shall not
be liable for any damages arising out of any inaccuracy in the information.
This document should not be the basis of an investment decision. An Investment decision should be based on your customary
and thorough due diligence procedures, which should include, but not be limited to, a thorough review of all relevant term sheets, offering
documents, strategy descriptions as well as consolation with legal, tax and regulatory experts. Any person subscribing or considering an
investment must be able to bear the risks involved and must meet the suitability requirements of the particular fund (each a “Fund” and,
collectively, “Funds”) or account. Some or all alternative investment programs may not be suitable for certain investors. No assurance can
be given that any Fund or Strategy will meet its investment objectives or avoid losses, including a complete loss. A discussion of some, but
not all, of the risks associated with investing in the Funds or Strategies can be found in the private placement memoranda, subscription
agreement, limited partnership agreement, articles of association or other documents as applicable to the given Fund or Strategy
(collectively the “Offering Documents”), among those risks, which we wish to call to your attention, are the following:
 Future looking statements, Performance Data and Strategy level performance reporting: The information in this
communication is NOT intended to contain or express exposure recommendations, guidelines or limits applicable to a Fund or
Strategy. Investors should understand and consider risks when making an investment decision. This communication is not intended
to aid an investor in evaluating such risks. The terms set forth in the Offering Documents are controlling in all respects should they
conflict with any other term set forth in other marketing materials, and therefore, the Offering Documents must be reviewed carefully
before making an investment and periodically while an investment is maintained. Statements made in this communication include
forward-looking statements. These statements, including those relating to future financial expectations, involve certain risks and
uncertainties that could cause actual results to differ materially from those in the forward-looking statements. Unless otherwise
indicated, Performance Data is presented “net” of Management Fees and other Fund Expenses (i.e. legal, accounting and other
expenses as disclosed in the relevant Fund’s Private Offering Memorandum) and “net” of Performance Fees. Performance Data is
unaudited and subject to revision. Performance Data may be hypothetical, based on simulated or backtested data. Performance
information should not be relied upon as a precise reporting of gross or net performance, but rather merely a general indication of
past performance. Accordingly, the performance is not necessarily indicative of results that the Funds or Strategies may achieve in
the future. If index information is included, it is merely to show the general trend in the markets in the periods indicated and is not
intended to imply that the portfolio was similar to the indices in either composition or element of risk. This communication may
indicate that it contains hypothetical or actual performance of specific strategies employed by Lake Hill, such strategies may comprise
only a portion of any specific Fund’s portfolio, and therefore, the reported strategy level performance may not correspond to the
performance of any Fund for the reported time period.
 Investment Risks: The Funds and Strategies are speculative and involve varying degrees of risk, including substantial degrees of risk
in some cases. The Funds or Strategies may be leveraged and may engage in other speculative investment practices that may
increase the risk of investment loss. Past results of the Funds, Strategies and investment manager are not necessarily indicative of
future performance and performance may be volatile. The use of a single advisor could mean lack of diversification and,
consequently, higher risk. The Funds and Strategies may have varying liquidity provisions and limitations. There is no secondary
market for investors’ interests in any of the Funds or Strategies and none is expected to develop.
 Not Legal, Accounting or Regulatory Advice: This material is not intended to represent the rendering of accounting, tax, legal
or regulatory advice. A change in the facts or circumstances of any transaction could materially affect the accounting, tax, legal or
regulatory treatment for that transaction. The ultimate responsibility for the decision on the appropriate application of accounting,
tax, legal and regulatory treatment rests with the client and his or her accountants, tax and regulatory counsel. Potential Investors
should consult, and must rely on their own professional tax, legal and investment advisors as to matters concerning the Fund or
Strategies. Prospective Investors should inform themselves as to: (1) the legal requirements within their own jurisdictions for the
purchase, holding or disposal of Shares; (2) applicable foreign exchange restrictions; and (3) any income and other taxes which may
apply to their purchase, holding and disposal of Shares or payments in respect of the Shares of the Fund or Strategies.
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