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UNIVERSITY OF TEXAS AT AUSTIN

Problem Set # 3
Mean and median of the log-normal stock prices.

Problem 3.1. The current price of a continuous-dividend-paying stock is $80 per share. Its rate of appre-
R e

iation is 12% and its volatility is 30%.
Let R(0,¢) denote the realized return of this stock over the time period [0,%] for any ¢t > 0. Calculate
E[R(0,2)]. _ Wik e T2 Sk

- R(0,T) n N(wmean ‘('62_33"", var =2 T)

rale eﬁ. a?f«dalh'ow

Elre2]=(0xn- (——,-_r) .2 = (0A2-0.04%):-250.4S
L
Problem 3.2. (5 points) (S(O) {0(‘8

A stock is valued at $75.00. The annual expected rate of appreciation is 10.0% and the standard deviation
of annualized returns is 25.0%. If the stock is lognormally distributed, what is the expected stock price after

2 years? e
¢ (k-8)-2

(a) About $71.61

@Abaut $81.63 E[g(')_\l = S(o) e

About $91.61
About $108.83 0.4(2)
(e) None of the above. = -*-S . = }S e 0.2

&) Q4.605 "

@
Problem 3.3. (5 pts) A non-dividend-paying stock is valued at $55.00 per share. The annual expected

(rate of) return is 12.0% and the standard deviation of annualized returns is given to be 22.0%. If the stock
price is modeled using the lognormal distribution (as discussed in class), what is the median of the stock

price in 3 years? d"'o' 42} c=0.22

(a) $57.67 X
(b) $67.67 -G\ T ca o (0.22) N,
((s) :g‘;gi 3(0) e (k-8 3 ) =G5e (0.42-0 — ) 3

)
(e) None of the above.

83 3 = (@)
. |

InsTRUCTOR: Milica Cudina
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Problem 3.4. Assume that the stock price is modeled using the lognormal distribution. The annual mean

rate of appreciation on the stock is given to be_12%. The median time—t stock price is evaluated to be
S(0)e”'*. What is the volatility parameter of this stock price?

A-G=042 Y maduan tme -t ok puce

= 5(036*. = (o) e_'t

...> O AL c.:.i = QA = | g‘): =0.02 = O"':-0.0\\-
=> |0 =02 | q

Problem 3.5. The current stock price is $100 per share. The stock price at any time ¢ > 0 is modeled
using the lognormal distribution. Assume that the continuously compounded mean rate of return for the
stock equals 12%. Let the stock’s dividend yield be 4% and let its volatility equal 20%.

Find the value t* at which the median stock price equals $120.

4(0)= 40, A =0.42, § =200k , & =0.20

. - XS
Condukon - S@ew"s Tt = 120 /:S(n)
o (0427004 - OOk y. ¥

=> 006-4" = Ln(4.2)
=3 t* = 3.028%

Problem 8.6. The volatility of the price of a continuous-dividend-paying stock is 0.2. The stock price is
modeled using a log-normal distribution. The expected time—2 stock price is $120.
Then, the median of the time—2 stock price falls within this interval:
(a) (0,86)

(b) [86,106) O =012
(

=4.2

b
(c) [106,112)

((3 E(lle,elf;‘l Z,he above. @Y- 5(2\] » &29

S -T2y,
e dlow =3(o\em 8% )2

(¢-§Y2) - c;.z

INSTRUCTOR: Milica Cudina
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