King Fahd University of Petroleum and Minerals
Department of Mathematics and Statistics

Math 564
Midterm Exam — Term 211
Tuesday, November 09, 2021
Allowed Time: 75 minutes

Instructor: Dr. Boubaker Smii

Name:

ID #:

Section #: Serial Number:

Instructions:
1. Write clearly and legibly. You may lose points for messy work.

2. Show all your work. No points for answers without justifications !

Question # Grade Maximum Points
1 10
2 9
3 15
4 13
5 13
Total: 60
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Exercise 1:(10)
A multiple choice Exam is composed of

answers such that only one is true. The stu
Find the probability that:

1- He/ She has exactly 5 correct answers.
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10 questions, each question consists of 4 possible
dent chooses randomly an answer for each question.
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2- He/ She has at most 9 correct answers.
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3- He/ She has at least 2 correct answers.
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Exercise 2:(§)
Assume that arrivals of customers into a s

tore follow a Poisson process with rate A = 30 arrivals
per hour. Suppose that the probability t

hat a customer buys something is p = 0.30.

I- Find the expected number of sales made during an eight-hour business day.
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2-Find the probability that 15 or more sales are made in one hour.
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Exercise 3:(1§)

Consider the Markov chain {X,,n > 0} with three states, S

= 1,2,3, that has the following
transition matrix

03 0.7 a
P=(0.5 b o.5)3&

¢ 025 0.5
1. Find the real numbers a, b, ¢ and draw the state transition diagram for tfhis chain.Z 2
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2. Is there any absorbing state ? Explain.
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3. Determine P(X, =3 | X; = )
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4. Assume that P(Xy = 1) = 0.5, determine P(X1=2,X,=3,X;=1|X,=1).
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5. Determine P(X;y = 1| X5 =3, X;g = 1)
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6. Determine P(X3 =3, X5 =1| X; = 1
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Exercise 4: (13)
Consider the standard Brownian motion {B;, ¢ > 0}.

A)- 1- Verify that C; =tB%, t>0; Cop=0, is also a Brownian motion. 4 ‘O<E‘*<Q
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2-Let Xy=B,—tB;, 0<¢ <1, be the Brownian Bridge.
Find E(X;) and Var(X;).
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B)-Let {Y;, t > 0} be a stochastic process which satisfies: ¥; =1+ 0.2¢+0.5B,.
Find P[Yyo > 1| Yp = 1].

(Express the result as ®(z),
number.)
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where @ is the standard normal distribution function and z a real



Exercise 5:
Consider the geomeétric Brownian motion given by

Xp=g"oB £ 500 >0, pe R (a)

A)- Give an application where we can use the geometric Brownian motion X,
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B)- We assume that the price Xi,t > 0 of a risky asset (called stock )

at time ¢ is given by
a geometric Brownian motion of the form:

1
Xp= Kge'aoby (M=c—502), t>20,0>0,peck. (b)

1- What represent the quantity cdf + o dB; during the period time [t, ¢ + dt] 7
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2- Give a brief description of the following :

a- odBy:
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b- The constant c:
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