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INSTRUCTIONS: 

Answer Question ONE and ANY Other TWO Questions. 

QUESTION ONE (30 MARKS) 

a) Distinguish between the following terms: 

i) Dependent Variable and Independent Variable in regression terminology 

(4 marks) 

ii) Simple linear regression and Multiple regression analysis (4 marks) 

iii) Discrete Random variables and Continuous Random Variables (4 marks) 

iv) Covariance and Correlation coefficient (4 marks) 

v) Binomial Probability Distribution and Poisson Probability Distribution 

(4 marks) 

b) List the first four moments of a distribution (or set of data) and give their respective 

formulas 

c) Highlight four properties of the Normal Distribution 

d) Define the term independence of random variables 

QUESTION TWO (20 MARKS) 

(4 marks) 

(4 marks) 

(2 marks) 

a) Consider a Poisson distribution with a mean of two occurrences per time period . 

i) 

ii) 

iii) 

Write the appropriate Poisson probability function 

Compute the probability of two occurrences in one time period. 

Compute the probability of five occurrences in two time periods. 

(2 marks) 

(2 marks) 

(2 marks) 
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iv) Consider the situation of the promotion status of male and female officers of a 

major metropolitan police force in the United States. The police force consists of 

=========----i::z~oo men ana--Z-40 women. Over tlie pasf lWo years, 3Z2J~ offi1FcPier~s7ottin;---===== 

the police force received promotions. The specific breakdown of promotions for 

male and female officers is shown in the table below. 

Promoted 
Not Promoted 

Totnl 

Men 

288 
672 

960 

36 
204 

240 

Total 

324 
876 

1200 

After reviewing the promotion record, a committee of female officers raised a discrimination 

case on the basis that 288 male officers had received promotions but only 36 female officers 

had received promotions. The police administration argued that the relatively low number of 

promotions for female officers was due not to discrimination, but to the fact that relatively 

few females are members of the police force. 

Let 

M ;;:::: event an officer is a man 

W = event an officer is a woman 

A = event an officer is promoted 

Ac = event an officer is not promoted 

i) Develop a joint probability table (4 marks) 

ii) Find the marginal probabilities. (2 marks) 

iii) Compute the probability that an officer is promoted given that the officer is a man 

(3 marks) 

iv) Compute the probability that an officer is promoted given that the officer is a 

woman (3 marks) 

v) Does the discrimination argument have a basis? (2 marks) 

OUESTIQN THREE (20 MARKS) 

a) Given below are five observations for two variables, x and y. 
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.i:; 1 2 3 4 5 

,)'; 3 7 5 ll 14 

i) Develop a scatter diagram for these data. (2 marks) 

ii) What does the scatter diagram developed in part (a) indicate about the relationship 

between the two variables? (2 marks) 

iii) Develop the estimated regression equation by computing the values of {30 and {31 . 

(8 marks) 

iv) Use the estimated regression equation to predict the value of y when x = 4. 

(2 marks) 

b) Consider the experiment of tossing a coin twice. 

i) List the experimental outcomes. (2 marks) 

ii) Let X be a random variable that represents the number of heads occurring on the 

two tosses. Show what value the random variable X would assume for each of the 

experimental outcomes (2 marks) 

iii) ls this random variable discrete or continuous? (2 marks) 

QUESTION FOUR (20 MARKS) 

a) Consider a binomial experiment with n = 10 and p = 0.10 

i) Compute p(x ?: 2) 

ii) Compute E(x) 

iii) Compute Var(x) and a 

(3 marks) 

(2 marks) 

(3 marks) 

b) Grear Tire Company developed a new steel~belted radial tire to be sold through a national 

chain of discount stores. Before finalizing the tire mileage guarantee policy, Grear's 

managers want probability information about X = number of miles the tires will last. 

From actual road tests with the tires, Grear' s engineering group estimated that the mean 

tire mileage isµ = 36,500 miles and that the standard deviation is a =5000. In addition, 

the data collected indicate that a normal distribution is a reasonable assumption. What 

percentage of the tires can be expected to last more than 40,000 miles? (6 marks) 

c) Most computer languages include a function that can be used to generate random 

numbers. In Excel, the RAND function can be used to generate random numbers between 

0 and I. If we let X denote a randorn number generated using RAND, then X is a 

continuous random variable with the following probability density function. 
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f(X) = L~ for 0 :s: .\· :s: 
cJsewhere 

i) What is the probability of generating a random number between 0.25 and 0. 75? 

(2 marks) 

ii) What is the probability of generating a random number with a value Jess than or equal 

to 0.30? (2 marks) 

iii) What is the probability of generating a random number with a value greater than 

0.60? (2 marks) 

QUJi:STION FIVE (20 MARKS) 

a) The J. R. Ryland Computer Company is considering a plant expansion to enable the 

company to begin production of a new computer product. The company's president must 

determine whether to make the expansion a medium- or large-scale project. Demand for 

the new product is uncertain, which for planning purposes may be low demand, medium 

demand, or high demand. The probability estimates for demand are .20, .50, and .30, 

respectively. Letting x and y indicate the annual profit in thousands of dollars, the firm's 

planners developed the following profit forecasts for the medium- and large-scale 

expansion projects. 

:\ kcl i 11 m-Sc: :d l· I .:1 rgt-~ l' a k 
F \ pa1i.. i11 1t P rofit Ex pa11.., i1 111 11ruri I 

.l" /(.r) y f (y) 

Low 50 .20 0 .20 
l.k111a 11 cl '.\'lcclium 150 .50 100 .50 

Hi~h 200 .30 300 .30 

i) Compute the expected value for the profit associated with the two expansion 
alternatives. Which decision is preferred for the objective of maximizing the 
expected profit? (6 marks) 

ii) Compute the variance for the profit associated with the two expansion 
alternatives. (6 marks) 

iii) Which decision is preferred for the objective of minimizing the risk or 
uncertainty? (2 marks) 

b) A population has a mean of 200 and a standard deviation of 50. Suppose a simple random 

sample of size 100 is selected and is used to estimateµ. What is the probability that the 

sample mean will be within ±10 of the population mean? (6 marks) 
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TABLE 1 CU MULATlVE PROBABI UTLES FOR THE STANDARD NORMAL 
OJSTRIB UTION 
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TABLE 1 CUMULATIVE PROBABlLITIES FOR THE STANDARD NORMAL 
DIST RIB UTJON (Continued) 
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TABLE 2: BINOMIAL PROBABILITES 
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