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TITLE OF PAPER : INFERENTIAL STATISTICS

COURSE CODE  : ST 220

TIME ALLOWED : TWO (2) HOURS

REQUIREMENTS : CALCULATOR AND STATISTICAL TABLES

INSTRUCTIONS : THIS PAPER HAS SIX (6) QUESTIONS AND
TWO SECTIONS. ANSWER ALL QUESTIONS IN
SECTION ONE, ANY THREE (3) QUESTIONS IN
SECTION TWO



SECTION ONE
(ANSWER ALL QUESTIONS)

Question 1 [10 marks, 1 mark each]

Choose the correct answer from the alternatives provided.

1. Which of the following is not a property of the normal distribution?

(a) It is symmetric about its mean
(b) It is bell-shaped

(c) It is common

(d) It is unimodal

2. The government claims that students earn an average of SZL4500 during their summer break from
studies. A random sample of students gave a sample average of SZL3975 and a 95% confidence
interval was found to be (SZL3525 < p < SZL4425). This interval is interpreted to mean that:

(a) if the study were to be repeated many times, there is a 95% probability that the true average
summer earnings is not SZL4500 as the government claims.

(b) because our specific confidence interval does not contain the value SZL4500 there is a 95%
probability that the true average summer earnings is not SZL4500.

(c) if we were to repeat our survey many times, then about 95% of all the confidence intervals
will contain the value SZ14500.

(d) if we repeat our survey many times, then about 95% of our confidence intervals will contain
the true value of the average earnings of students.

(e) there is a 95% probability that the true average earnings are between SZL3525 and SZ14425
for all students.
3. Which of the following statements about confidence intervals is incorrect?
(a) If we keep the sample size fixed, the confidence interval gets wider as we increase the confidence
coefficient.
(b) A confidence interval for a mean always contains the sample mean.

(c) If we keep the confidence coefficient fixed, the confidence interval gets narrower as we increase
the sample size.

(d) If the population standard deviation increases, the confidence interval decreases in width.
(e) If the confidence intervals for two means do not overlap very much, there is evidence that the

two population means are different.

4. A 95 percent confidence interval for the mean time taken to process new insurance policies is (11,
12) days. This interval can be interpreted to mean that:

(a) only 5 percent of all policies take less than 11 or more than 12 days to process

(b) only 5 percent of all policies take between 11 and 12 days to process



(c) about 95 out of every 100 such intervals constructed from random samples of the same size
will contain the population mean processing time ’

(d) the probability is .95 that all policies take between 11 and 12 days to process
(e) none of the above
5. A turkey producer knows from previous experience that profits are maximized by selling turkeys when
their average weight is 12 kilograms. Before determining whether to put all their full grown turkeys
on the market this month, the producer wishes to estimate their mean weight. Prior knowledge
indicates that turkey weights have a standard deviation of around 1.5 kilograms. The number of

turkeys that must be sampled in order to estimate their true mean weight to within 0.5 kilograms
with 95% confidence is:

6. A confidence statement includes what two things?

a
b
c
d

margin of error and bias
bias and variability

(a)
(b)
(c) bias and confidence level
(d)

confidence level and margin of error

7. | read an advertisement recently in which a credit card company promised that | could reduce my
debt by 150 percent. Which of the following statements is (are) true?

a) This is possible if my debt is more than 150 dollars.

(o

(a)
(b) This is possible if my debt has recently increased by at least 150 percent.
(c) The company's claim makes no sense.

(d)

d) Both (a) and (b).
8. The alternative hypothesis for the Chi-square test of independence is that the variables are
(a
(b
(

(o

) dependent
) related
) independent
(d) always zero
9. The diameter of ball bearings are known to be normally distributed with unknown mean and variance.

A random sample of size 25 gave a mean 2.5 cm. The 95% confidence interval had length 4 cm.
Then

(a) The sample variance is 4.86.
(b) The sample variance is 26.03.



(c) The population variance is 4.84.
(d) The population variance is 23.47.
(e) The sample variance is 23.47.

10. The 0.01 level of significance is used in an experiment and a two-tailed hypothesis test applied.
Computed z is found to be -2.0. This indicates:

(a) Hp should be accepted
(b) We should reject Hy and accept H;
(c) We should have used the 0.05 level of significance.

(d) None of these is correct.

Question 2 ~ [5 marks, 1 mark each]

State whether each of these statements is true or false, giving brief reasons why this is so (Note that no
marks will be awarded for a simple true/false reply)

1. When using a large random sample, we cannot assume that its mean forms part of a normal
distribution.

2. The least squares regression line minimizes the sum of absolute deviations.

The power of a test is the probability of a type 2 error.

W

If two variables are correlated then they must have a linear relationship.

5. The sampling distribution of the mean is distributed the same way as the original observations.



SECTION TWO
(ANSWER ANY THREE QUESTIONS)

Question 3 [20 marks, 6+4+6+4]

(a) Music Technologies, an electronics retail company in Durban has kept records of the number of
ipods sold within a week of placing advertisements in the Mercury. The following table shows the
number of ipods sold and the corresponding number of advertisements placed in the Mercury for
12 randomly selected weeks over the past year.

Ads (4 4 3 2 5 2 4 3 5 5 3 4
Sales |26 28 24 18 35 24 36 25 31 37 30 32

(i) Estimate the linear regression line (3" z% = 174, 3" zy = 1324 and }_ 3? = 10336).
(i) Compute and interpret the coefficient of determination.

(iii) Is the relationship between the number of newspaper advertisements placed and ipod sales
meaningful (or significant)? Use a = 0.05.

(b) Every morning, Duncan bakes 30 scones to sell in his cafe’. If any scones are unsold at the end of the
day, Duncan throws them away. The number of scones requested during a day may be modelled by
a Poisson distribution with mean 27. Estimate the probability that Duncan does not have enough
scones to satisfy all the requests on a particular day (Use normal approximation to the Poisson
distribution).

Question 4 | [20 marks, 8+4844]

(a) It is suspected that the number of faulty products produced by a manufacturing industry varies
depending on which day of the week they were made. In order to test this a random sample of 200
products is taken from the warehouse, and after inspection yields the following results.

Day of manufacture
Product Monday Tuesday-Thursday Friday
Perfect 32 94 34
Faulty 3 21 16

Use the x? test to decide if these results indicate that there is a connection between faulty products
and when they were made.

(b) The production manager of Raylite batteries, a car battery manufacturer, wants to know whether
the three machines used for this process (labelled A, B and C) produce equal amount of rejects.
A random sample of shifts for each machine was selected and the number of rejects produced per
shift was recorded.



Machine A | Machine B | Machine C
11 7 14
9 10 13
6 8 11
12 13 16
14 16
11

Can the production manager of Raylite batteries concluded that the three machines used to manu-
facture car batteries produce rejects at the same average rate per shift (NB: SSr = 129.6). Use
a = 0.05 and show the ANOVA table.

Question 5 , [20 marks, 8+7+5]

(a)

(b)

In a study of the effectiveness of physical exercise in weigh reduction, a group of 16 persons engaged
in a prescribed program of physical exercise for one month showed the following results:

Weight  Weight

before after
Subject (pounds) (pounds)
1 209 196
2 178 171
3 169 170
4 212 207
5 180 177
6 192 190
7 158 159
8 180 180

Use the 0.01 level of significance to test the null hypothesis that the prescribed program of exercise
is not effective in reducing weight.

The manager of a power tool rental company wants to know whether the true average number of
power tools rented per day is 25.0. If in a random sample of 36 days the average number of power
tools rented is 22.8 with a standard deviation of 6.9 rentals, is there, at the 0.05 level of significance,
sufficient evidence to reject the null hypothesis 1 = 25.07

A crossword puzzle enthusiast has exactly 30 minutes to complete a puzzle each day during her
morning to commute on the train. She knows from experience that the puzzle published in newspaper
A takes an average of 25.2 minutes to complete with a standard deviation of 3.9 minutes. The puzzle
published in newspaper B also takes an average of 25.2 minutes but it has a standard deviation of
1.9 minutes. State with reason, which of these two newspapers should she buy in order to maximize
her chances of completing the crossword puzzle.



Question 6 [20 marks, 10+4+6]

(a)

(b)

Ten randomly selected oil wells in a large field of oil wells produced 21, 19, 20, 22, 24, 21, 19, 22,
22, and 20 barrels of crude oil per day. Is this evidence at the 0.01 level of 5|gn|f|cance that the oil
wells are not producing an average of 22.5 barrels of crude oil per day?

Suppose the probability is 0.30 that any given student in a large class can provide the answer to
an assigned problem. What is the probability that the fourth student randomly selected by the
instructor will be the first one who can provide the answer to the problem?

A careful analysis of the causes for absences in a certain factory shows that the probability that
an employee will be absent because of substance abuse is 0.03; the probability that the factory
manager correctly attributes the absence to substance abuse is 0.80, and the probability that the
factor manager incorrectly attributes the absence of substance abuse is 0.05. What is the probability
that an absence is attributed to substance abuse by the factory manager is actually due to substance
abuse?
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