1. Let X be the random variable that gives the time in minutes, rounded to the nearest minute, that it will take a randomly selected student to answer this problem.

(i) (3 points) Is X a discrete or a continuous random variable ? Explain.

X is a discrete random variable since it will only take integer values.

(ii) (9 points) Assume that, out of the 26 students in this class, 3 of them will take 2 minutes to complete this problem, 10 of them will take 4 minutes, and all of the others will take 6 minutes. Use this information to find the following quantities (you may give your answers as fractions):

· (p.m.f.) fX (4) = 10/26

· P( X < 15) = 1

· (c.d.f.) FX (5) = 3/26 + 10/26 = 13/26 = 0.5

2. In what follows, we consider an investment of $6,000, that you deposit in a bank account with a 3.5% interest rate.

(i) (5 points) How much will you have in your account after 2 years if interest is compounded quarterly ?
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(ii) (5 points) If interest is compounded continuously, what is the yield of your bank account ?
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(iii) (5 points) If interest is compounded monthly, how long should you leave the money in the bank if you want your balance to be $8,000 ?
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3. The questions below refer to the following part of an Excel worksheet.

	
	A
	B

	1
	10
	0.003407

	2
	11
	0.072475

	3
	12
	0.984034

	4
	13
	0.410101

	5
	14
	0.811876

	6
	15
	0.64378

	7
	16
	0.772688

	8
	17
	0.780632

	9
	18
	0.801951

	10
	19
	0.168292


(i) (3 points) What is the outcome of the Excel command VLOOKUP(17,A1:B10,2) ? Explain.

The outcome is 0.780632, which is the entry in column B to the right of the cell containing 17 in column A.

(ii) (3 points) Which Excel command would you use to compute the average of column B?

AVERAGE(B1:B10)

(iii) (3 points) Which Excel command would you use to randomly pick one of the numbers in Column B ? Explain.

VLOOKUP(RANDBETWEEN(10,19),A1:B10,2)

The Excel command RANDBETWEEN(10,19) returns a randomly chosen integer between 10 and 19. Then, VLOOKUP looks for this integer in the leftmost column (Column A) of the table and returns the entry at the intersection of the corresponding row with the second column (Column B) of the table.

4. You are interested in buying a European call stock option that expires in 10 weeks with a strike price of $32. 

(i) (8 points) Give the definition of a European call stock option. What is the option worth if the stock closes at $30 on the day the option expires ? What if the stock closes at $35 ?

A European call option gives its owner the right, but not the obligation, of buying a predetermined stock at a predetermined price (the strike price) during a short period of time just before the expiration of the option. If the given stock closes at $30 on the day the option expires and if the strike price is $32, the option is worth nothing. If the stock closes at $35, then the option is worth 35-32 = $3.

(ii) (12 points) Assume that at the end of the 10 weeks, the stock can only close at $25, $30, $35 and $40. Also assume that these closes are equally likely. What is the expected value of the stock on the day the option expires ? Show all your work. 

Let C be the random variable, which gives the value of the stock on the day the option expires. C is a discrete random variable, which can take values 25, 30, 35 and 40. Since these values are equally likely, we have P(C = 25) = P(C = 30) = P(C = 35) = P(C = 40) = 1/4. Then, the expected value of C is given by
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(iii) (5 points) Can you use the information given above to find the future value of your option ? Why or why not ?

We cannot use E(C) to find the future value of the option since the latter is different from the maximum of 0 and E(C) minus the strike price. In order to find the future value of the option, we would have to know the closing price of the stock on the expiration date of the option. 

(iv) (10 points) Use the information given in Part (ii) to find the possible values of the option on the day it expires, together with the corresponding probabilities. Use this information to find the expected future value of the option.

If we assume that the stock can only close at the four values given in Part (ii) and if these values are equally likely, we can determine the possible future values of the option, together with the corresponding probabilities. Let X be the random variable, which gives the value of the option on the day it expires, and let C be defined as above. X is a discrete random variable, which takes values 

· 0 with probability 1/2 (both C = 25 and C = 30 occur with probability 1/4 and give C = 0), 

· 3 with probability 1/4 (corresponding to C = 35),

· 8 with probability 1/4 (corresponding to C = 40).

Then, the expected value of X is given by


[image: image5.wmf]75

.

2

$

4

11

4

1

8

4

1

3

2

1

0

)

(

)

(

3

1

=

=

×

+

×

+

×

=

=

×

=

å

=

i

i

i

x

X

P

x

X

E


5. (10 points) The left two columns of the table shown below were obtained by running the "Histogram" function of Excel on a random sample of size n=100. This random sample consists of independent observations of a continuous random variable X. Use this information to plot an approximation of the p.d.f. for the random variable X. Think carefully before plotting the graph. Plot the graph on the next page.
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6. (6 points) Put labels and numbers on the following plot, given that it shows the p.d.f. for a continuous random variable X, which takes values in [0,10]. Then, use this information to answer questions (i) and (ii) on the next page.
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(i) (6 points) What is the value of the p.d.f. fX  at x = 8 ? What is the probability that X takes the value 5 ?

fX(8) = 1/10 = 0.1

P(X=8) = 0

(ii) (7 points) What is the probability of X being between 4 and 7 ? Explain.

P(4 ( X ( 7) = FX(7) – FX(4) = 7/10 – 4/10 = 3/10 = 0.3

FORMULAS
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