Last Lecture

Trade Results and Exam Review
Portfolio Insurance (RSD, p.511-24)
Executive Stock Options (Class Notes)

Exotic Options (Class Notes)



Basics of Porttolio Insurance

The basic idea behind portfolio insurance is to
provide a rate of return on the portfolio which will not
fall below a given floor. (Recall that a put is a type
of insurance).

The basic mechanics of portfolio insurance can be
iIsolated from the put-call parity arbitrage condition
for a non-dividend paying stock:

S+P=C+Xe'

For portfolio insurance, instead of an individual stock S
now refers to a portfolio of stocks (dividends have
been ignored for simplicity of exposition).



Basics of Porttolio Insurance (cont’d)

Put-call parity provides two path independent
Insurance strategies.

One strategy is S + P, buy puts against the portfolio.
If Sis an index portfolio, relevant exchange traded
puts may be available.

Another strategy is C + X e, buy calls and invest
the remainder in appropriately dated bonds. Again,
if the portfolio is an index portfolio, exchange traded
calls may be available



Properties ot Insured Porttolios

Path Independence

o "A strategy that is not path independent gives an uncertain
payoff, and therefore violates the very premise of portfolio
iInsurance: giving a known payoft.”

Time invariance

o This requires that the insurance strategy does not depend
on the time remaining in the program (or on the use of a
fixed time horizon).

o The primary practical difficulty arises because of the option
price convexity with respect to time, e.g., an option with six
months to expiration will cost less than twice what a three
month option costs.



Greeks for Insured Porttolios

A delta neutral portfolio can be contrasted with
portfolio insurance plans (which are delta positive).

One possible method of insuring a stock position is
to form a portfolio which combines purchased puts
with a long stock position. In this case:

V=nS+nP - Ay = ny + mi,



Solving Greeks for Insured Portfolios

For full insurance, the number of units of stock
underlying the put equal the size of the long stock
position, such that n, = n,:

Unlike hedge portfolios and other positions which are delta neutral,
portfolio insurance requires the position delta to be greater than zero
(V exhibits a positive response to stock price increases)

o The position is not rebalanced over time in order to maintain the starting
delta value

o Insured long positions do require the delta of the portfolio to be positive
and the gamma to be equal to zero. Over sufficiently long time periods,
this may require rebalancing the derivative positions.

Ay =n {1 + A} >0 where Ap> -1



More on Dynamic Porttolio

Insurance

Dynamic portfolio insurance strategies can be
illustrated by substituting the Black-Scholes formula
into the put-call parity condition:

S+P=SN[d,]-Xe™ N[d,] +Xe™
=S Nfd,] + X e (1 - N[d,])
=w,S+w,Xe'

where the weights w, and w, indicate the proportions
of the portfolio held in stock and bonds In order to
achieve insurance with an exercise price of X and
time to maturity of t*.



Dynamic Porttolio Insurance

Dynamic portfolio insurance strategies involve
actively trading portfolios composed of stocks and
bonds in order to replicate the payoff on an insured
stock portfolio.

Dynamic portfolio insurance is a path dependent
technique that can be constructed to be
approximately time invariant

An advantage of dynamic strategies is that the term
to maturity and exercise price can be set precisely.
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Portfolio Insurance and the Crash of 1987

Reading (RSD, p.52-58)

Dynamic Insurance programs assumed widespread
iImportance starting around the early mid-1980’s due
to the lack of available exchange traded derivatives
for large institutional investors to use in managing
portfolios

Both specialist firms and large investment banks
marketed these strategies to clients, e.g., Black at
Goldman-Sachs; Leland, O'Brien, Rubinstein and
Associates.



What Happened in October 19872 The Prelim’s

As measured by the DJIA, the US equity market had
achieved a peak of 2722 in 8/87. P/E ratios for the
S&P 500 were averaging 23.

Wed. Oct. 15, 1987: news release reporting an
unexpectedly large US trade deficit, banks raised
prime rates and there was considerable downward
pressure on equity prices. The S&P 500 fell from
over 314 to below 306. Despite a calming statement
by Treasury Secretary Baker on the Thursday, the
S&P 500 fell again to 298.



Events of October 1987

Friday Oct. 17, 1987. In the face of the somewhat negative
sentiment, the DJIA fell a record 108 points. The S&P 500
started the day at 298 and fell to around 282.

Monday Oct 20. At the open the DJIA was down 67 points. The
S&P 500 futures contract on the CME fell 18 points at the open.
At a time when 100 million share volumes were uncommon
events, the NYSE processed 50 million shares in the first half
hour.

By 2 pm volume had reached 400 million. The final numbers for
Oct. 19 were 603 million shares traded, with a drop of 508 points
(23%) on the Dow and 80.75 points on the S&P 500, a loss of
nearly 30%.

Crash of the DOT



More Events of October 1987

As the US market collapse spread overseas, there was complete
or almost complete trading halts on Tokyo and Hong Kong.
There was an unprecedented drop on the London FT Index.

Opening in New York preceded by reassuring statements and
actions from the FRB, major banks were lowering prime rates
and the NYSE shut down the DOT system to prevent the
execution of program trades. A temporary and partial trading halt
just after 11 am as the market approached 180 on the S&P
futures, while the cash market was trading just below 220. This
seemed to spell the end of the crash.

There were various reforms introduced as a result of the crash:
market circuit breakers, upgrades to computerized trading.



Porttolio Insurance for Other

Situations

There is nothing unique about a portfolio of domestic stocks.
The notions of portfolio insurance can be applied to any
commodity, e.g., insuring the domestic currency value of a
foreign bond position.

Dynamic portfolio insurance for foreign bonds can be derived
using put-call parity for currency options.

The objective is to dynamically trade a portfolio composed of
domestic bonds and foreign bonds in order to achieve the
same payout as a path independent portfolio composed of a
foreign bond plus a currency put option.



Dynamic Insurance for Foreign

Bonds

If the exchange rate increases, then the dynamic
strategy involves selling foreign bonds and buying
domestic bonds. If the exchange rate deteriorates,
the domestic bond is sold in favour of buying the
foreign bond. As before, the Black-Scholes formula
for a call can be substituted into the put-call parity
condition to derive the appropriate portfolio weights.

V = Sexp{-r,t"} + P = C + X exp{-r 1*}
= § exp{-r, '} NId|] - X exp{-r t'} N[d,] + X exp{-r 1"}

= § exp{-r, 1"} N[d] + X exp{-r t*} (1 - N4



Employee/Executive Stock Options

“You issue stock options to reduce
compensation expense and therefore
Increase your profitability.”

Jeffrey Skilling, former CEO of Enron Co.

Download slides from my research page.



Exotic Options

Types of Exotic Options

o Asian Options— two types: Average Strike, Average
Rate — either the payout price or the strike price is set
by taking the average over the time path

o Barrier Options— Knock Out, Knock In
o Chooser Option— can choose to be put or call

o Compound Option— Option on an option



More on Exotic Options

Q

Forward Start— Option starts at a future time
Lookback Option— Payout is on Max. (Min.) Price over the path

Shout Option— Can ‘Shout’ an intrinsic value (usually once)
during the option life

Russian Option— Perpetual on Max. Price over the path

Others: Spread Options, Exchange Options, Basket Options,
Digital Options, Quanto Options.



