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SECTION ONE

ANSWER ALL QUESTIONS:

QUESTION ONE. [ 20 marks ]

State the most correct answer for each of the following:

1.1

1.2

1.3

1.4

1.5

1.6

Which one of the following location measures is not affected by outliers?

a. Mean

b. Median

c. Mode

d. Both (b) and (c)

When a distribution is positively skewed, the relationship of the mean, median, and mode
from left to right will be

mean, median, mode
median, mode, mean
mean, mode, median
mode, median, mean

e o

Which of the following statements is true in a Bar Chart?

a. Height of the bar is proportional to the frequency
b. Width of the bar is arbitrary

c. There are equal gaps between bars

d. All of the above

What is the value of the mode when all values in the data set are different?

a. One.

b. Zero.

c. There is no mode.

d. It cannot be determined unless the data values are given.

The width of the bar in a histogram is proportional to

a. cumulative frequency
b. frequency

c. class interval

d. none of the above

The Plumbers Union consists of 1,020 members. A representative group of 48 members
were selected and asked questions. The 48 is considered

a. the population.
b. the parameter.
c. a statistic.
d. a sample.
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Which measure of central location should not be used when a distribution is highly skewed?

a. mean

b. mode

¢. median

d. All of the above

When data are categorized as, for example, places of residence (rural, suburban, urban), the
most appropriate measure of central location is

a. mean

b. mode

¢. median

d. It cannot be determined unless the data values are given.

Which measure of dispersion can be negative?

a. variance.

b. quartile deviation.
¢. Both (a) and (b).
d. Neither (a) nor (b).

Which of the following is a discrete categorical random variable?

a. Students' major subject

b. Number of Children in a family
c. Number of car sold per month
d. Age of students in UNISWA

Which of the following properties is not true about any derived probability?

A probability value lies only between 0 and 1.
If an event A is certain to occur, then P(A) = 1.

The sum of probabilities of the set of all exhaustive events cannot exceed one.
All of the above.

Ao o

When two statistically independent events occur together;

then one event have an influence over the other event.

then one event does not have an influence over the other event.

then one event may or may not have an influence over the other event.
It is not possible to occur together.

o op

Which one is not a property of the normal probability distribution?

a. [t is smooth bell-shaped curve.

b. It is symmetrical about the central mean value.
c. The tails of the curve are non-asymptotic.

d. All of the above.
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A study of absenteeism from the classroom is being conducted. It was found that 106
students were absent from Monday morning classes. This number 106 is called

a. anoutcome.

b. anevent.

c. astatistic.

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

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

a 5

b. 25
c. 120
d. 5°

The value of the Chi-square test statistics cannot be

a. zero.
b. negative.
c. positive.

d. determined unless the data values are given.

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

a. be smaller.

b. be larger.

C. remain same.

d. not be possible to determine.

When the value of a is increased, the probability of committing a type I error

a. 1s decreased.

b. isincreased.

c. Remains unchanged.
d. None of the above.

How many outcomes are there in a binomial experiment?

a. 1.
b. 2.

c. 3.

d. It varies.
In

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

a. 0.7745
b. 0.1587
c. 0.2255
d. 0.0668
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QUESTION THREE. [ 10 marks ]

State which of the following statements are TRUE and which are FALSE? Write the appropriate
answer (complete word TRUE or FALSE, not T or F).

21

2.2
23

24
2.5
2.6
2.7
2.8

29
2.10

2.11
2.12
2.13
2.14

2.15

2.16

2.17
2.18

2.19
2.20

The range provides information about the clustering of data values between minimum and
maximum data values.

The standard deviation is not distorted by extreme values in the data.

A frequency distribution is positively skewed when there are a few extremely large data
values relative to other data values in the sample.

An index number measures percentage changes from a base period.

Trend analysis is the statistical technique used to isolate underlying long-term movement.
The original time series is a smoother series than a moving average time series values.
The nominal-scaled is the strongest form of data to analyse.

If a person’s score on an exam corresponds to the 90™ percentile, it means that only 10
students scored more than that person.

The mode is a valid measure of central tendency for all data type.

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

Classical probability uses a frequency distribution to compute probabilities.
The total number of outcomes in tossing three coins experiment is 6.
A binomial experiment has a fixed number of trials.

In the standard normal distribution, the area to the right plus the area to the left of a Z-score
is equal to one.

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

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

The degrees of freedom for a 4X3 contingency table are 12.

The range + 1.96 standard errors give the range within which 95% sample results can be
expected to lie.

If the value of the Chi-square Test Statistics is zero, the null hypothesis is true.

The Poisson probability distribution deals with experiments that have only two possible
outcomes, a success or a failure.
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[2+2+2+2+2 marks ]

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.

3.1
32
3.3

3.4
3.5

What is the random variable in this problem?

Is the random variable discrete or continuous? Why?
What is the probability of selecting 10 production employees at random on a hot summer
day and finding that none of them is absent?
Find the average number of employees are absent on a hot summer day.
Which probability distribution represents this type of problem? Why?

SECTION TWO

ANSWER ANY FOUR QUESTIONS:

(You must show all of your works in order to obtain full marks)

QUESTION FOUR.

4.1

4.2

[2+2+2+2+2+ 5 marks ]

A company offer each of its employees a choice of three performance bonus options: a cash
bonus option; a profit sharing options; and a share options. The number of employees who
selected each bonus option together with their work function is shown in the following table:

Work
Function

Bonus Options

Cash Bonus

Profit-sharing

Share Options

Admin

28

44

68

Production

56

75

29

a. What is the probability that an employee selected a cash bonus?

b. If income tax must be paid on the cash bonus or the profit sharing option, what is the
probability that an employee selected a tax-free bonus option?

¢. What is the chance that an employee works in production and chose the share option?

d. If an employee is in administration, what is the probability that the employee chose the

cash bonus option?

e. If event A = share option and event B = an administration employee, check whether the
choice of bonus options is independent of the work function of the employee.

Is there a statistical association between the bonus options and the work function of the
employee in the table given in question 4.1? Test at 5% level of significance.
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QUESTION FIVE. [ 10+ 5 marks ]

5.1 A motorcycle dealer has recorded the unit prices and quantities sold of three models of a
specific type of motorcycle for 2005 and 2006. The quantities sold and unit selling prices for
both these years are given in the following table (use 2005 as the base period):

2005 2006
Motorcycle  Unit Price Quantity Unit Price Quantity
Model (in E1000)  (unit sold) (in E1000)  (unit sold)
Luxury 25 10 30 7
Executive 15 55 19 58
Standard 12 32 14 40

Compute Laspeyres's price and quantity index for 2006 and interpret both indices for the
motorcycle dealer.

5.2 The monthly rentals per square metre for office space in 30 buildings (in Emalangeni) are:

189 156 250 265 195 300
350 315 290 285 165 178
415 280 212 580 395 360
285 225 230 450 185 193
580 248 460 250 520 300

Present the above data by an appropriate graph and Comment on the shape of the

distribution.
QUESTION SIX. [2+3+3+3+3+1 marks ]
Eighty packages have been randomly selected from a frozen food warehouse, and the age of each
package is identified:
Age (in weeks) Number of packages
0 —under 10 25
10 — under 20 17
20 — under 30 15
30 — under 40 9
40 — under 50 10
50 — under 60 4
6.1 Calculate the value of the mean age.
6.2 Calculate the value of the median age.
6.3 Calculate the variance for the ages of the packages.
6.4 Determine the lower quartile age.
6.5 75% of the packages are under certain weeks old. What is the maximum age of those
packages?
6.6 Calculate the quartile deviation of the above data.
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QUESTION SEVEN. [2+2+3+3+5marks]

7.1

7.2

The manager of a local gym has determined that the length of time patrons spend at the gym is
a normally distributed variable with a mean of 80 minutes and a standard deviation of 20
minutes.

a. What proportion of patrons spend more than two hours at the gym?
b. What proportion of patrons spend less than one hour at the gym?
c. What is the least amount of time spent by 60% of the patrons at the gym?

The average age of passenger cars is use in South Africa is 7.0 years. For a simple random
sample of 34 vehicles observed in the employee parking area of a large manufacturing plant,
the average age is 8.3 years, with a standard deviation of 3.1 years.

a. Construct a 99% confidence interval for the mean age of passenger cars of the plant’s
employees.

b. Using the 10% level of significance, can we conclude that the average age of cars driven
to work by the plant’s employees is greater than the national average? Explain your
decision

QUESTION EIGHT. [1+4+2+3+5marks]

8.1

8.2

The training manager of a company that assembles and exports pool pumps wants to know if
there is a link between the number of hours spent by assembly workers in training and their
productivity (average daily output) on the job. A random sample of 10 assembly workers was
selected and their performances evaluated and the following results were computed from
those data:

Dx=311, > y=535 Y xy=17240, > x’=10213, and Y y®=29649

(1) Identify the dependent variable (y) and the independent variable (x).

(i1) Find the best fitted regression line.

(iii)Estimate the average daily output of an assembly worker who has received 25 hours of
training.

(iv)Compute the value of the coefficient of correlation. Interpret its meaning and advise the
training manager.

An association of coffee producers has estimated that 70% of adult workers drink coffee at
least occasionally while on the job. If 5 adult workers are randomly selected, what is the
probability that no more than 3 of them drink coffee at least occasionally while on the job? At
least 2 of them drink coffee at least occasionally while on the job?
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QUESTION NINE. [ 7 + 8 marks ]

The number of claims per quarter on household policies submitted to an insurance company is as
follows:

Year Q1 Q2 Q3 Q4
2003 84 53 60 75
2004 81 57 51 73
2005 69 37 40 77
2006 73 46 39 63

9.1 Find the trend for the above data.
9.2 De-seasonalise the claims data.

QUESTION TEN. [4+5+1+2+3 marks]

10.1 Medical researchers monitoring two groups of physicians over a 6-year period found that, of
3429 doctors who took aspirin daily, 148 died from heart attack or stroke during this period.
For 1710 doctors who received a placebo instead of aspirin, 79 deaths were recorded.

a. Construct an interval estimate for the difference between two proportions of deaths with a
confidence level of 95%.

b. At the 0.01 level of significance, does this study indicate that taking aspirin is effective in
reducing the likelihood of a heart attack? State, clearly, all the steps required from
hypothesis to conclusion.

c. Will you suggest the heart disease patients to take aspirin daily? Explain.

10.2 A motor spares dealer sells, on average, 4 car batteries per week.
a. What is the probability that the dealer will sell exactly 2 batteries in the current week?

b. If the dealer has 3 batteries in stock at the beginning of a given week, what is the
probability that the dealer will run out of stock in that week?
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