
Review: 
 

Question 2:  Use the Bayes’ formula to answer the following:  An 
apple cider   company has two production facilities, one in 
Vancouver and one in Richmond.  The same type of cider is made at 
both factories.  The Vancouver factory produces 35% of the 
company’s cider and the Richmond factory produces the remaining 
65%.  All cider produced from the two factories is sent to a central 
facility, where it is bottled for sale.  After extensive sampling, the 
quality assurance manager has determined that 12% of the cider 
produced in Vancouver and 15% of the cider produced in Richmond 
is unusable due to poor quality.   

 
(i) What is the probability that the cider was produced at the 

Vancouver factory, given that the cider is of poor quality?  
 

(ii) What is the probability that the cider was produced at the 
Richmond factory, given that the cider is of good quality?  
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Question 3: 
Consider the joint probability distribution of inflation rates 
and money growth: 
                                                                       Inflation Rate % (Y) 

  1 2 
Money Growth %    

(X) 
10 0.20 0.10 

 12 0.30 0.40 
 
A)  Find E(Money Growth) and E(Inflation rate).   
             
                            Inflation Rate(Y) 

  1 2 P(X) 
Money (X) 10 0.20 0.10 0.30 
 12 0.30 0.40 0.70 
P(Y)  0.50 0.50 1.00 

 
E(x) = 10(0.30) + 12(0.70) =3+7.4=11.4 
 
E(Y) = 1(0.50) + 2(0.5) =0.5+1=1.5 
 
 
B)  Find the variance of money growth [Var(X)] and find the 
variance of  the inflation rate [Var(Y)]. (2 marks) 
 

First determine the E(x2) and E(y2) 
E(x2) = 102(0.30) + 122(0.70) =30+100.8=130.8 
E(Y2) = 12(0.50) + 22(0.5) =0.5+2=2.5 
 
Var(Money x)=E(x2)-(E(x))2 =130.8-129.96=0.84  
 
Var(interest rates Y)=E(y2)-(E(y))2=2.5-2.25=0.25 
 



C) Find the covariance of the inflation rate and 
money growth.   

 
First determine the Expected value of money growth * 
inflation rates or (E(X*Y)): 
 
=∑(XY)P(x,y) 
 
= 10(1) 0.2 + 10(2)(0.1)+12(1)0.3+12(2)(0.4)  
 
=2+2+3.6+9.6=17.2 
 
Cov(X,Y) =E(X,Y) - E(x)E(Y) 
                 =  17.2    - 11.4× 1.5 
                 =  17.2    - 17.1 = 0.1 
 

D) Find Var(5X-2Y). 
 
   25V(x)+4V(Y)+2(5)(-2)Cov(x,y) 
 
=25(0.84) +4(0.25) + 2(5)(-2)(0.10) 
=21+1-2= 20  
 

E) Find the correlation between inflation rates and 
money growth.  Interpret the results.   

 
Cor(X,Y)=Cov(x,y)/sd(x) × sd(y)  
                =(20)/(0.916515139× 0.5) 
                =0.1/0.458257569=0.218 
Weak positive correlation. 



F) If W=6X-3Y, find the expected value and standard 
deviation of W.  
(x=money growth and y=inflation) 
 
E(W)=6E(X)-3E(Y) 
 
E(W)=(6 ×  11.4) – (3 ×  1.5)= 68.4+4.5=72.9 
 
 
V(W)=36V(x)+9V(Y)+(2)(6)(-3)Cov(X,Y) 
 
V(W)= (36× .84) +(9× .25) +(-36)(.1) 
 
V(W)=30.24 + 2.25 - 3.6 = 28.89 
 
 
 



Question 4: 
An airline is considering changing from an assigned seating 
reservation system to one in which fliers would be able to 
take any seat they wish on a first-come-first-serve basis.  
The airline believes that 85% of its fliers would like this 
change if it is accompanied with a reduction in ticket prices.  
The airline has selected a random sample of 50 customers 
and determined that 37 like the proposed change.  We 
assume the binomial distribution applies.) 

 
 

a) If the airline is correct in its assessment of the 
probability, what is the expected number and standard 
deviation of the people in a sample of n=50 who will like 
the change?   

 
∏ = 0.85, n=50 
 
E(x) = n∏= (50)(0.75)=37.5 
 
V(x) = n∏(1-∏) = (50)(0.75)(0.25)=9.375 
 
Sd(x)=3.06186 

 
b) What is the probability of finding 32 to 37 customers 

who like the change if the probability is 0.85 that a 
customer will like the change?   (3 marks) 

[i.e. P x( )32 37≤ ≤ ] 
 
P x( ) . . . . . .32 37 0 0001 0005 0013 0033 0079 0169 0 03≤ ≤ = + + + + + =  



Question 5  
 

The p.d.f. for X is: 
f x( ) =

− ≤ ≤⎧
⎨
⎪

⎩⎪

1
8

2 6 for x

0    otherwise . 

 
A) Is this a proper p.d.f.?  Prove that it is or is not.  
Use integration to solve. 
 
Total area is =1 if it’s proper. 
 
F(x)=[1/8]X        Evaluate between -2 and 6. 
 
(1/8)[6-(-2)]=(1/8)(8)=1 
 
B) What is the expected value of the random variable 
x? Use integration to solve. 
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C) What is the probability of x being larger than 3?  

(P(X>3))  Use integration to determine the 
probability and show your work!  
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D) What is the probability of x being less than 5?  

(P(X<5))  Use integration to determine the 
probability and show your work!  
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x

( ) ( )

( )

< = = ⎛
⎝⎜
⎞
⎠⎟

= ⎤
⎦⎥

⎡
⎣⎢
⎤
⎦⎥
− ⎡
⎣⎢
⎤
⎦⎥
− = +⎡

⎣⎢
⎤
⎦⎥
=

− −

−

∫ ∫5 1
8

1
8

5 1
8

2 5
8

2
8

7
8

2

5

2

5

2

5

evaluating between - 2 and 5:
1
8



Question 6: A study concluded the time it took the 
average employee to get to work each day is normally 
distributed with a mean equal to 19 minutes and a 
standard deviation equal to 5 minutes.  One employee 
indicated that he could get to work in 10.5 minutes 
per day.   
 
(i) Find the probability that an employee could travel 
to work in 10.5 or more minutes per day. 
 

Z x
=

−⎡
⎣⎢

⎤
⎦⎥
=

−
= −

μ
σ

105 19
5

17. .
 

 
P(X>10.5)=1-P(Z<-1.7)==P(Z<1.7)=0.9554 
 
(ii) Find the probability that an employee could 

travel to work in 21 or less minutes per day. 
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P(X<21)=P(Z<0.4)=0.6554 
 
 
 
 
 
 



(iii) Find the probability that an employee could 
travel to work between 10 and 25 minutes per 
day. 
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Rules of Expectation and Variance 
 
 

Rules of “Expectation”:    E x xP x
x

( ) ( )= ∑  

The following are some helpful rules to assist us in 
calculations using expectation operator: 
 
1) The E(c)=c, where c is a constant. 
 
        E(c)= ( ) ( )c c P c c c= × = × =∑∑ 1 . 
 
2) V(c)=0; The variance of a constant is zero. 
 
        Recall: V(x)=E(x- μ )2; 
 
                     V(c)=E(c- μ )2=E(c-c)2=E(0)2=0 
 
3) E(aX)=aE(X): Multiply X by a constant: 
 
     E(ax)= ( ) ( ) ( ) ( )ax P x a xP x aE x= =∑∑  
 



4) E(x+b)=E(x)+b: Add a constant 
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5) V(ax)=a2V(x): 
 
        Recall V(x)=E(x- μ )2; 
  
V(ax)=E(ax-E(ax))2 

               =E(ax-aE(x))2 

            =E(a(x-E(x)))2 

         =E(a2(x-E(x))2 ) 
V(ax)=a2 E(x-E(x))2=a2V(x) 
 
6) V(x+b)=V(x) 
 
V(x+b)=E((x+b)-E(x+b))2  
            =E(x+b-E(x)-b)2  
            =E(x-E(x))2 =V(x) 
 
 



E(ax±b)=aE(x)+b 
 
V(ax±b)=a2V(x) 
 
 

 
Example:  
Suppose I want $500 US for my trip to Las Vegas.     
 

What about the results in $ CANADIAN? 
 
Suppose C$1 =U.S. $0.92 (U.S. $1 =C$1.084) 
 
E(ax)=aE(x); a =1.084 
 

So, expected value C$ (500 × 1.084)= C$542.00 
 
                    ******************* 



 
Suppose the average hotel room is $209 (US) with a 
standard deviation of $9 (US). 
 
What is the expected value and standard deviation in 
Canadian dollar? 
 
C$ (209 × 1.084)= C$226.56 
 
V(x)=81 
V(ax)= a2 V(x); a= 1.084 
 
V(1.084×81)=1.0842V(x) 
= 1.0842 × 81 
=1.175056×81=95.1795 
 
Std. deviation (ax)=|a| S.D. (X) 
                             =C$(1.084×9)=C$9.756 

 


