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What will the price of IBM be In one year?

Who knows?

Your first thoughts might be to the price at which IBM
IS trading today (and you may even consider how the
future price will be different from its current level).

Your second thoughts might be to global circumstances
and the future (one-year) prospect for the economy.

You may then think about the relative strength of IBM,
the state of its financial, industrial/sector, and
economic conditions relative to its competitors, ...

You may even consider the attractiveness of other
Investment vehicles (gold, interest rates,...).



Selling Forward: To Be “Covered”

Who knows what the price of IBM will be in one year?

But there are people who have to “make markets”
In one-year IBM stock. Marketmakers.

Easier to think of It this way:

If you had to sell IBM In a year’s time, what
“forward price” would you need to lock-in today?

The good news: You don’t have to have an IBM crystal
ball; you don’t have to take a stand on the economy
(recovery or depression); you don’t even need to think
of alternative assets (though you do need interest rates).



A Forward/Future 1s a Derivative

What Is a derivative?

A well-known textbook says the following:

“A derivative can be defined as a financial instrument
whose value depends on (or derives from) the values
of other, more basic, underlying variables.” (page 1)

In the same book’s glossary, it defines “derivative” as:

“An Instrument whose price depends on, or Is derived
from, the price of another asset.” (page 779)

A derivative is an instrument whose value is derived
from the price of the underlying asset or security.



QUOTE
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Forward Pricing

If you’re going to sell one-year IBM,
you had better have it to deliver:

S=93.84
t=1year
r=4.00%
Div(s) = 2.00 (= .50 x 4)

F=S(1+rxt)-Divs=3%93.84(1.04) — $2.00
F=3$9559* s0 Fgprer = 95.65



Marketmaking

Where would you agree to buy stock In one year?
May look symmetric, but there are “issues.”

If you can sell IBM short:
S=03.84 t=1year r=3.00% Divs=2.00

F=S(1+rt) — Divs = 93.84 (1.03) — 2.00 = 94.65
so maybe Fg,p=94.55.



|ssues

Didn’t take any IBM bid-ask spread into account.
Ilgnored transaction costs, exchange fees, . . .

Have other risks.
Interest rate risk (unless you lock them in).
Dividend risk (though there are “div swaps”).
Stock may be “called back™ at any time.

Counterparty risk.
Say you agree to sell IBM at our Foerer = $95.65.
Counterparty risk if price in 1 year S = 80 or 1257



Forward Pricing

In general,
F =S + Costs — Benefits
Stock: - =S+ Srt-Div(s)
Stock Indexes: F=S+Srt-Srpyyt
Bonds: - =S+ S Ipepo =100 Coypon) t*
Foreign Exchange: F=S+Sr;t-Sr,t
-=S(A+r ) (1+r,t)
Gold: -=S+Srt
Commodities: - =7
Forwards/Futures: F=F




Off-Market Forwards

S=9384 t=1year r=4.00% Divs=2.00
F =95.59

Your best customer:
“I want to buy IBM In a year at F = 90.00.”

You would agree to sell IBM stock in one year
ata price of F=90.001f . ..
they pay you (today) . . .
the present value of $5.59 = 5.59/1.04 = $5.375.



If you understand Forward Pricing, ...

S=9384 t=1year r=4.00% Divs=2.00
F =95.59

What will the Call option to buy IBM stock
at a (strike or exercise) price of X = K =90.00
In exactly one-year (a “European” Call) cost?

Who knows? But we can say this:
The IBM 90 Call will cost at least . .. $5.375!



Option Value

Option Value = Intrinsic Value + Time Value

Using our previous example:
S=93.84 F=09559
Does the 95 Call option have “Intrinsic value”?

Equities: “No.”
Foreign Exchange: “Yes.”

Either way, it figures into the option valuation.



Relationship to Options

S=9384 t=1year r=4.00% Divs=2.00
F =95.59

If you understand forward pricing,
you’re halfway to understanding options.

(European) Option Value (at least) = ?
80 Call ? PV(15.59) 80 Put ?
100 Call ? 100 Put ? PV(4.41)
120 Call ? 120 Put ? PV(24.41)



To Fully Understand Option Valuation

Also need to understand the “time value.”
A big part of time value depends on volatility.

That 1s what Shelly iIs going to talk about next.



Questions?
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