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Answer all questions in the spaces provided. You can use the back pages for notes/scribble works. 
1.  Suppose X is the number of credit card purchases a person makes per week and  Y represents the number of credit card the person owns. The joint probability distribution of X and Y  is as follows: ____________________________________________________________________________

Number of weekly credit card purchases, X
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Total
______________________________________________________________________________
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0.08 

0.10 

0.10 

 0.02 

0.30
Card ownership, Y  
 2 
0.08   

0.05 
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 3 
0.04 
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0.20 
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0.25  

1.00

 (a) 
Find the probability of a person making 3 credit card purchases per week owns 2 cards. 
      P(Y=2/X=3)= P (Y=2, X=3)/P(X=3)= (0.05/0.25)=0.20
(b) 
Find the probability of a randomly selected person owns 2 or fewer cards and also makes 2 or fewer 
purchases per week.

 
F X,Y (2,2) = (0.08 +0.10 +0.10)+ (0.08+ 0.05+0.22)=0.28+ 0.35=0.63
(c)  
Find the expected number of credit card purchases per week, E(X), and the expected number of cards 
a person owns, E(Y).


E(X)= 0*0,20 + 1* 0.19 +2* 0.36 +3*0.25  = 0+0.19 +0.72 +0.75= 1.66

E(Y)= 1*0.30+2*0.40+3*0.30= 0.30 +0.80 +0.90=2.00; 

(d)   
Compute the covariance of X and Y and show whether X and Y are correlated or not.

 Note: The correlation coefficient, r = cov.(XY)/( σx σy) ; σx = standard deviation of X; σy = standard    
deviation of Y. 


E(XY)=3.62;                                  



Cov.(XY)= 3.62-1.66*2.00=3.62-3.32= 0.30 


Var.(x)=1.12  ; σx=  1.06

var.(y)=060 ;  σy=  0.77


 r= Cov(xy)/ σx σy  = 0.30/ (1.06*0.77) =0.367
2. The family incomes  in the province of Quebec is believed to be normally distributed with a mean income of μ = $65,000 and a standard deviation of σ = $5,000.  A survey of  coffee drinkers shows that  a coffee shop becomes successful in such a typical community. A random sample of  16 families from a certain area in Quebec  has an average family income of $67,450.  Note:  The standard deviation of the  sample mean 
= σ/ √( n ) =population standard deviation / square root of the sample size.
(a)  Compute the value of Z  corresponding to the sample information and suppose it is equal to Z*.
        Show that P(Z ≥  Z* )= 0.025  and find the confidence level 1-α.

 
Z= (67,450-65,000)/(5,000/4)= 1.96; P(Z≥ 1.96)=0.025; 1- α =0.95
(b) Do you think that opening a new coffee shop will be a success? comment is necessary.

 Success.
(c)  Let  the population mean μ  is unknown but the margin of error ME can  reasonably be assumed as plus or minus (+ or -) 1.96 times the standard deviation of the sample mean; that is, ME=  1.96 σ/ √( n ). Find the intervals within which μ is likely to be there in repeated sampling. 
ME=1.96 (5000/4)= 2,450
 (67,450-2,450)=$65,000  is lower limit and  (67,450+2,450)=$69,900  is upper limit
(d) Draw a sketch of the bell curve showing these two limits and the corresponding probabilities on two sides.
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 'a' = -1.96 and the shaded are=0.025 and similarly on the right hand side. where 'a'= 1.96.
PAGE  

