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FOUR SHORT-ANSWER PROBLEMS – (Total of 65 Points)
1. [20 points] A Ph.D. graduate has applied for a job with two graduate business schools: John Molson School of Business (JMSB) and Hautes Etudes Commerciales (HEC). This graduate feels that he has a 50% chance of receiving an offer from HEC.  He also thinks that he has a 70% chance of receiving an offer from JMSB, which will increase to a 90% chance if he first receives an offer from HEC.  

a. [5 points] Fill out the joint probability table below.
	JMSB
	HEC
	Total

	
	Offer

(HO)
	No Offer

(HNO)
	

	Offer         (JO)

No offer   (JNO)
	0.45

0.05
	0.25

0.25
	0.70

0.30

	Total
	0.50
	0.50
	1.00


b. [5 points] What is the probability that both business schools will make him an offer?  
P (HO ( JO) = P (HO) * P (JO (HO) = (0.50)*(0.45 / 0.50) = .45 = 45%

c. [5 points] What is the probability that he will either receive an offer from HEC or that he will receive an offer from JMSB or both?  

    P (HO ( JO) = P (HO) + P (JO) – P (HO ( JO) = 0.50 + 0.70 – 0.45 = 0.75

d. [5 points] What is the probability that he will receive an offer from HEC given that he has already received an offer from JMSB? 
P (HO ( JO) = P (HO ( JO) / P (JO) = 0.45 / 0.70 = .6428 = 64.3%

e. [5 points]  Are the events “receives an offer from HEC” and “receives an offer from JMSB” statistically independent?

P (HO ( JO) =64.3%  ≠  P (HO)= 50%

OR

P (HO ( JO) = 45% ≠   P (HO)* P (JO) = 0.5*0.7= 35%

The two events are not statistically independent. 
2. [20 points] Canadians who visit the United States often buy liquor (X) and cigarettes (Y), which are much cheaper in the United States. A Canada Customs agent has produced the following joint probability distribution of the number of bottles of liquor and the number of cartons of cigarettes imported.






Bottles of liquor (X)

Cartons of cigarettes (Y)
  0

  1

 2




0

.40

.17

.03
0.60



1

.08

.14

.08
0.30



2

.02

.04

.04
0.10




          0.50
          0.35
          0.15
1.00

a. [5 points] Compute the mean, variance, and standard deviation of the number of bottles imported (X). 

Xi
P(Xi)
  Xi*P(Xi)
(Xi-(x)2P(Xi)


 0
 0.50
       0

(0-0.65)2*0.50 = 0.2113

1
 0.35
     0.35

(1-0.65)2*0.35 = 0.0429

2
 0.15
    0.30

(2-0.65)2*0.15 = 0.2734



 1.00
    0.65



 0.5276



Mean = 0.65

Variance = 0.5276

Standard deviation = 0.7262

b. [5 points] Compute the mean, variance, and standard deviation of the number of cigarette cartons imported (Y). 
Yj
P(Yj)
  Yj*P(Yj)
(Yj-(y)2P(Yj)


 0
 0.60
       0

(0-0.50)2*0.60 = 0.1500

1
 0.30
     0.30

(1-0.50)2*0.30 = 0.0750

2
 0.10
    0.20

(2-0.50)2*0.10 = 0.2250



 1.00
    0.50



 0.4500



Mean = 0.50

Variance = 0.4500

Standard deviation = 0.6708

c. [5 points] Compute the covariance and the correlation coefficient of X and Y. 
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or  44%

d.   [5 points] If the price of a liquor bottle is $20 and the price of a carton of cigarettes is $60, calculate the average spending (S) by Canadians on imported liquor (X) and cigarettes (Y) such that: S = 20*X+ 60*Y

(S) = 20*E(X) + 60*E(Y) = 20*0.65 + 60*0.5 = 43
3.
[10 points] It is known that 70% of the customers in a sporting goods store purchase a pair of running shoes. A random sample of 30 customers is selected. Assume that customers’ purchases are made independently.
a. [5 points] What is the probability that exactly 18 customers purchase running shoes?

[image: image3.png]30!

P(x = 18) = c2(0.7)¥(0.3)22 = (0.7)'8(0.3)12 = 7.48% ~ 7.5%

181121




b. [5 points] What is the probability that at least one customer purchases running shoes?

[image: image7.png]1—P(X=0)=1-c20.7)°(0.3)% =

—(03)*¥ ~1





Alternatively, you can use the following the Normal Distribution to approximate the Bionmial


Distribution of X since the variance of X, n.P.(1-P)=(30)(0.7)(0.3)=6.3>5.


[image: image4.png]P(X21)=P(z, > 2) =P (z, > 5.231) = P(z>-797)

=1-F(-797)=





6. [10 points] It has been found that IQ scores are normally distributed with a mean of 108 and a standard deviation of 16 points.  (15 points)

a. [5 points] What is the probability of selecting an individual with an IQ score of 80 points or less? 
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b. [5 points] What is the probability that a person randomly chosen will have an IQ score between 100 and 120 points?  
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