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University of Texas at Austin

Problem Set 3

Payo!. Profit.

3.1. Static portfolios.

Step #1. Remember the bottom-line approach from theory of interest. Decide who your protagonist is!
Step #2. Set up the timeline (on paper or mentally):

This is how we will talk about profit:

• If Profit> 0, then we call it a gain.
• If Profit< 0, then we call it a loss.
• If Profit= 0, then we say that we break even.

Instructor: Milica Čudina

static i. e., no intermediate

cashflows.
X × X X +ㆁ

"

TIME HORIZON"Today
Cashflow WealthCashflow from

perspectivefrom thethe perspective
of our agent.of our agent.

스스

PayoffInitial Cost

ㅢ x

Profit : = Payoff - FYo,T (Initial cost)



PS: 3 Course: M339D/M389D - Intro to Financial Math Page: 2 of 5

3.2. Riskless assets.

Example 3.1. Investing in a zero-coupon bond

Example 3.2. Taking a loan
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3.3. Risky assets.

Example 3.3. Outright purchase of a stock

Problem 3.1. Let the current price of a non-dividend-paying stock be $40. The continuously compounded,
risk-free interest rate is 0.04. You model the distribution of the time→1 price of the above stock as follows:

S(1) ↑






45, with probability 1/4,

42, with probability 1/2,

38, with probability 1/4.

What is your expected profit under the above model, if you invest in one share of stock at time→0 and
liquidate your investment at time→1?
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Goal. To study the payo! and the profit as functions of the final asset price.
Introduce. s . . . an independent argument taking values in [0,↓) which will stand for the final asset price,
i.e., it will be a ”placeholder” for the random variable S(T )
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Now
, we

can define the PAYOFF FUNCTION
which describes the dependence of the payoff amount
on the independent arguments .
Notation : v... payoff fition.
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U(s) ... the agent's payoff
if the final asset price equals s

Example .
For the outright purchase : v(s) =

identityfitior
When we plot the

payoff fitior , we get the
payoff curve diagram.
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The payoff profit fitions are increasing.

Defin . A function f : IR-IR increasing if

for all <x => f(x) = f(x)σ

not necessarily
strictly

ermindoay :
(not necessarily strictlyIfthepayoffpotincreasing price e , we say thatthe portfolio is

LONG w/ respect to the underlying asset.

Example . Short Sales

ㆁ ㅓ
short sale shortsale

initiated closed

Initial Cost : - Sl0)

Payoff : - S(T) = payoff fition :
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