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SECTION ONE

ANSWER ALL QUESTIONS:

QUESTION ONE. [ 20 marks ]

1.1 In a study on perception of facial expressions, subjects must classify the emotions displayed in
photographs of people as either anger, sadness, joy, disgust, fear, or surprise. Emotional
expression is measured on what scale?

Nominal
Ordinal
Interval
Ratio

e o

1.2 The Pipe Fitter and Plumbers Union consists of 5,020 members. A representative group of 248
members were selected and asked questions. The 248 is considered

the population.
the parameter.
a sample.

a statistic.

Ao o

1.3 Which average is the smallest measure of central tendency in a positively skewed distribution?

mean

mode

median

Not possible to find. —

o oR

1.4 Which measure of central tendency should not be used when a distribution is highly skewed?

mean

mode

median

All of the above

poow

1.5 Consider these seven observations: 2,2, 3, 1, 5, 0, 2. Now, 2 is the of those observation?

mean

mode

median

median and mode

IS
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1.6 Expenditure Index is given by

ZPodn
X 100

Zpoqo

ZPnQn
X 100

2Zpodo

2PnGn
X 100

ZPoQn

Zpnqo

d. X 100

Zpoqo

1.7 A set of scores ranges from a high of X =142 to a low of X = 65. These scores are placed in a
grouped frequency table. Which one of the following statements will represent the data best if
the frequency distribution includes

a. the first class interval as 0-19.

b. the first class interval as 60-69.

c. 8 class intervals with a length of 10 points.
d. both (b) and (c).

1.8 Which of the following statements is true in a bar chart?

The height of the bar corresponds to the frequency.

There is a space separating each bar from the next.

A bar chart is used when the data are measured on a nominal or ordinal scale.
All of the above.

L9 A value of a single observation is changed in a data set containing all distinct values. Then the
median of the data set will change

Ao oPR

if the new value remains on the same side of the median as the original value.
if the new value moves to the other side of the median as the original value.
if that observation, itself, is the middle value of the data set.

Either (b) or (¢).

1.10 The width of the bar in a Histogram is proportional to

.o op

cumulative frequency
frequency

class interval

none of the above

A o



Page 3

1.11 Based on your assessment of the stock market, you state that chances are 50-50 that stock price
will start to go down within two months. This concept of probability is based on

a. classical approach.
b. empirical approach.
c. subjective approach.
d. all of'the approaches.

1.12 In the standard normal distribution, the area outside the range Z=-1.0to Z=+1.5is:

a. 0.7745
b. 0.1587
c. 0.2255
d. 0.0668

1.13 The 0.01 level of significance is used in an experiment and a one-tailed hypothesis test
applied. Computed Z is found to be — 1.8. This indicates:

Hj should be accepted.

We should reject Hy and accept H;.

We should have used the 0.05 level of significance.
None of these is correct. '

po o P

1.14 A study of absenteeism from the classroom is being conducted. It was found that 126 students
were absent from Monday morning classes. This number 126 is called

an outcome.

an event.

a statistic.

The study does not have complete information to say about the number.

oo gow

1.15 There are five vacant parking places. Five automobiles arrive at the same time. How many
different ways they can park?

a5
b. 25
c. 120
d. s°

1.16 Which one of the following can never be negative?

Slope of the regression line.
Correlation coefficient.
Standard deviation of a variable.
Median of a variable.

e o
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1.17 The relationship between x and y is expressed by the regression equation, y = 3 — 7x. If the
coefficient of determination, R? = 0.81; then the correlation coefficient, r is equal to

+0.9.
+0.9.
-0.9.
Not possible to find.

1.18 When a 95% confidence interval is calculated instead of a 99% confidence interval without
changing the sample size, the maximum error of the estimate will

aeop

a. be smaller.

b. be larger.

C. remain same. ‘
d. not be possible to determine.

1.19 A type I error is committed if we

a. reject a true null hypothesis.

b. accept a true null hypothesis.

c. reject a true alternative hypothesis.
d. None of the above.

1.20 Suppose you are interested in testing if there is any relationship between the scholastic
achievement (final result of B. Com. degree) of a commerce student and his/her parent’s level
of income. If you were using a Chi-Square test to test the above relationship, the null
hypothesis will be:

a. there is a relationship between the students’ scholastic achievement and their parents’
level of income.

b. there is no relationship between the students scholastic achievement and their parents’
level of income.

c. the scholastic achievement and level of income are not related.

d. The both hypotheses can not be formulated unless the complete data values are given.

UESTION TWO. [2+2+2+2+2marks ]

On a very hot summer day, 10 percent of the production employees at Gulf Steel Company are
absent from work. Ten production employees are to be selected at random for a special in-depth
study on absenteeism.

2.1  What is the random variable in this problem?

2.2 Isthe random variable discrete or continuous? Why?

2.3 What is the probability of selecting 10 production employees at random on a hot summer
day and finding that none of them is absent?

2.4  Find the average number of employees are absent on a hot summer day

2.5  Which probability distribution represents this type of problem? Why?
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- QUESTION THREE. ~ [ 10 marks ]

State which of the following statements are TRUE and which are FALSE?

3.1

3.2
3.3

34

3.5
3.6

3.7
3.8

3.9

3.10
3.11
3.12

3.13
3.14

3.15
3.16

3.17
3.18

3.19
3.20

A sample of consumers tasted a new cheese chip and rated it either excellent, very good,
fair, or poor. The level of measurement for this market research problem is nominal.

An investigator studies how concept-formation changes with age. Age is a discrete variable.

A frequency polygon may be constructed by connecting the midpoints of the bars of a
histogram by straight line.

The purpose of a price index number is to show the changes in price from one period to
another.

If you scored 72 on a 100-point exam, then you definitely scored above the median.

If a person’s score on an exam corresponds to the 90™ percentile, then that person obtained
90 correct answers out of 100 multiple choice questions.

The mean is not possible to compute for a frequency table with open class interval.

For any data-set with outliers, the mean does not provide a good measure of central
tendency :

A z-score tells the number of standard deviations a data value is above or below the mean.
The adjusted seasonal variates must add up to one.
Classical probability does not use a frequency distribution to compute probabilities.

A probability distribution is a listing of the outcomes of an experiment and the probability
associated with each outcome.

To construct a binomial probability distribution, either the number of trials or the
probability of sueeess must be known. .

The Poisson probability distribution deals with experiments that have only two possible
outcomes, a success or a failure.

A binomial experiment has a fixed number of trials.

For a specific confidence interval, the smaller the samplé size, the smaller the maximum
error of estimate will be.

A negative relationship between two variables means that for the most part, as the x variable
increases, the y variable increases.

The test values for the chi-square goodness of fit test and the independent test are computed
using the same formula.

Rejecting the null hypothesis when it is true is called a type II error.

The null hypothesis for the chi-square test of independence is that the variables are not
independent.
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SECTION TWO

ANSWER ANY FOUR QUESTIONS:
(You must show all of your works in order to obtain full marks)

QUESTION FOUR. [4+5+6marks]

4.1  The following table shows the quarterly demand levels for electricity (in thousands
megawatts) in Matsapha Industrial Area from 2001 to 2003:

Quarter
Demands: 1 2 3 4
Year 2001 21 42 60 12
2002 35 54 91 14
2003 39 82 136 28

(@) Find the trend using four-quarterly mo?ing average.
(b) De-seasonalise the demands data.

42 A textile producer has established that a spinning machine stops randomly due to thread
breakages at an average rate of 5 stoppages per hour. What is the probability that in a given
hour, 3 stoppages will occur on this spinning machine? More than 4 stoppages will occur?

' QUESTION FIVE. | [ 9 + 6 marks ]

5.1 A car dealer has recorded the unit prices and quantities sold of three models of a particular
make of a car for 2003 and for 2005. The quantities sold and unit selling prices for 2003 and
2005 are given in the following table below (use 2003 as base year):

2003 2005
Car Price Quantity Price Quantity
Model  (in E10,000) (in E10,000)
A 40 10 50 15
B 25 50 30 60
C 10 25 18 20
Compute Fisher's price index.

5.2  Suppose you are given that the base-year expenditure at base-year price is E19 million. If
the expenditure index is 128.7 and the Laspeyre's price index is 116.5, then find the
Paasche's volume index.
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QUESTION SIX. [3+2+3+3+4 marks]

6.1  The experience of a telephone salesman is that 10% of his calls lead to a sale, and each call

6.2

is independent of all other calls.

(1) Find the mean number of sale and standard deviation if he makes 400 calls in last
month.

(i) Calculate the probability that he makes no sales in 10 calls.
(iii) Calculate the probability that he makes fewer than 3 sales in 15 calls.

A luxury passenger liner has 100 passengers on board whose ages are normally distributed
around a mean of 60 years with a standard deviation of 12 years.

(i) What is the probability that the passengers are between 45 and 78 years o0ld?
(i) What is the probability that the average age of passengers is below 58 years?

QUESTION SEVEN. [7+1+4+3marks]

7.1

72

The following data represents the percentages of family income allocated to groceries for a
sample of 50 shoppers:

Percentages of Number of
Family Income Shoppers

10.00 - 19.99 6
20.00-29.99 14
30.00-39.99 16
40.00 - 49.99 11
50.00 —59.99 3

Compute the mean, median, and modal percentages of family income spent on groceries for
this sample of shoppers. Which of these three measures of central tendency would you think
as being representative of the actual percentage of family income spent on groceries?
Explain.

A property analyst is examining the effect of the city council’s valuation (in E1000) of
residential property on the market value (selling price in E1000) of the properties. A random
sample of 8 recent property transactions were examined and the following results were
computed from the data:

D x=281, Y y=1673, Y xy=69084, » x’=11537, and ) y’=420857

i) Identify the dependent variable (y) and the independent variable (x).
(ii))  Find the best fitted regression line.
@iii) Compute the value of the coefficient of correlation and interpret the value.
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QUESTION EIGHT. [7+2+3+3 marks]

8.1 A researcher suspects that colour blindness is inherited by a sex-linked gene. This possibility
is examined by looking for a relationship between gender and colour vision. A sample of
1000 people is tested for colour blindness, and the responses are classified as follows:

Gender Colour Blindness
Normal Red-Green Other Colour
Colour Vision Colour Blindness  Blindness
Male 320 70 10
Female 580 10 10

Is colour blindness related to gender? Use a = 0.05.
8.2  Using the table in part (a), what is the probability

(1) of selecting a person to analyze and finding him/her as red-green colour blind?
(ii) of selecting a person who is either a female or a red-green colour blind?
(iii) of selecting two persons where both are red-green colour blind?

QUESTION NINE. [9+ 6 marks ]

A committee studying employer-employee relations at a large manufacturing plant proposed that a
rating system be adopted. Each employee would rate his or her immediate supervisor; in tern the
supervisor would rate each employee. In order to find out if there is a difference between the
reactions of the office personnel and plant personnel regarding the proposal, 120 office personnel
and 160 plant personnel were selected at random. Seventy-eight of the office personnel and 90 of
the plant personnel were in favour of the proposal.

9.1  Is there sufficient evidence to support the belief that the proportion of office personnel in
favour of the proposal is greater than that of plant personnel? Use a = 0.05.

9.2  Construct an interval estimate for the difference of proportions favoring the proposal with a
confidence level of 90%.

QUESTION TEN. ‘ {2 + 6 + 7 marks]

Experience with a steel-belted radial tire produced by Cooper Tire indicates that, on the average, a
tire travels 40,000 miles before it needs to be replaced. In order to increase the mileage still further,
the tread was redesigned, and other changes were made. One hundred tires were tested using
accelerated-life testing machines. It was found that the average mileage was 43,000 and the standard
deviation of the sample was 2,000 miles.

10.1 What is the estimated average life of the redesigned tire?

10.2  Construct an interval estimate for the mean life of the redesigned tire. Use a confidence level
0£.98%.

10.3  Using the 10% level of significance, ascertain whether or not there has been a significant
increase in the mileage. Explain your decision.
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