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FINAL EXAMINATION PAPER 2010

TITLE OF PAPER : DESCRIPTIVE & INFERENTIAL STATISTICS
COURSE CODE  : ST 230/IDE-ST 230 (1&2)

TIME ALLOWED : THREE (3) HOURS

REQUIREMENTS : CALCULATOR, GRAPH PAPER AND STATISTI-
CAL TABLES

INSTRUCTIONS : THIS PAPER HAS EIGHT (8) QUESTIONS AND
THREE SECTIONS. ANSWER ALL QUESTIONS
IN SECTION ONE, ANY TWO (2) QUESTIONS IN
SECTION TWO, AND ANY TWO (2) QUESTIONS
FROM SECTION THREE



SECTION ONE
(ANSWER ALL QUESTIONS)

Question 1 [10 marks, 1 point each]
Choose the correct answer from the alternatives provided.

1. 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 SZI.3975 and a 95% confidence
interval was found to be (5713525 < p < SZ1.4425). 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 SZ1.4500 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 SZL4500.

(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 SZL4425
for all students.
2. 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.

3. Data collected at the same, or approximately the same, point in time are

(a) time series data
(b) approximate time series data
(c) cross-sectional data

(d) approximate data
4. The summaries of data, which may be tabular, graphical; or numerical, are referred to as

(a) inferential statistics

(b) descriptive statistics



5.

10.

(c) statistical inference
(d) report generation
In a sample of 800 students in a university, 160, or 20%, are Business majors. Based on the above

information, the school's paper reported that “20% of all the students at the university are Business
majors.” This report is an example of

(a) a sample
(b) a population
(c) statistical inference

(d) descriptive statistics
Since a sample is a subset of the population, a percentage that is calculated from the sample data

(a) is always smaller than the corresponding percentage from the population

(b) is always larger than the corresponding percentage from the population

(c) must be equal to the corresponding percentage from the population

(d) can be larger, smaller, or equal to the corresponding percentage from the population

A confidence statement includes what two things?

(a) margin of error and bias

{(b) bias and variability

(c) bias and confidence level

(d) confidence level and margin of error
The last-time | went to Manzini, | decided to catch a Wanderers game. As | looked throughout
the stands, | wondered what proportion of attendees were Wanderers fans. To answer this question,
| asked 10 people in the row in front of me if, in fact, they were Wanderers fans. What type of
sampling design did | use?

(a) a probability sample

(b) simple random sample

(c) cluster sample

(d) convenience sample

{ 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.

(b) This is possible if my debt has recently increased by at least 150 percent.

(c) The company's claim makes no sense.

(d) Both {a) and (b).
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.
(€} The sample variance is 23.47.

Question 2 [10 marks, 1 point each]
State TRUE of FALSE.
1. Quota sampling is objective.
2. Nonsampling errors can not occur in a census.
3. A quartile is a measure of location.
4. Putting data into grouped frequency distribution involves a loss of data precision.
5. Other things being equal, larger confidence levels provide a smaller margin of error.
6. The critical region for rejection of Hy is the area under the curve which contains all the values of
the statistic which fail to allow rejection of Hyp.
7. The lower quartile is also a decile,
8. Measures of location for a grouped frequency distribution may be determined from the corresponding
ogive.
9. If Hy is false, a high level of power increases the probability we will reject it.
10. Confidence statements are statements applicable only to the sample of individuals measured.



SECTION TWO
(ANSWER ANY TWO QUESTIONS)

Question 3

[20 marks, 6+3+94-2]

A company is investigating the cost of absenteeism within its production department. Computer records

revealed the following data:

Days absent last year Number of people

0 94

1-5 203
6-10 105
11-20 68
21-30 15
31-40 10
40+ 5

(a) Draw an ogive of these data on graph paper and use it to estimate the values of the median, quartile
deviation and highest decile. (Do not calculate them.)

(b) Explain the meaning of your statistics.

(c) Calculate the coefficient of variation and interpret it.

(d) If each day's absence costs the company SZL150, find the cost of absenteeism in the production

department last year.

Question 4

[20 marks, 124-8]

The table below shows the numbers of units sold of a company’s products quarter by quarter over a

three-and-a-half years.

Year

Sales in SZL'000

Q1

Q2 Q3 Q4

1987
1988
1989
1990

100
104
110
109

125 127 102
128 130 107
131 133 107
132

(a) Use the method of moving averages to construct a deseasonalised series.

(b) Using the rate of change of the trend in 1989, forecast sales for the last two quarters of 1990.



Question 5 | [20 marks, 12+4+4]

(a) A company wishes to measure the change in its performance using an index calculated from the
data given below on numbers of times sold and their prices in 1990 and 1991.

1990 1991
ltem Price Number Price Number
A 2.50 g0 2.70 200
B 3.80 150 4.00 160
C 4,10 180 4,50 120

Use 1990 as base and calculate for 1991:

(i) the Laspeyres quantity index;
(ii} the weighted mean of quantity relatives using 1991 prices as weights; and
(iii) the Fisher's price index.

(b) In the UK Index of Retail Prices for December 1986 (January 1974=100) the approximate index
for beer was around 500 and that for cheese was 400. Consider the following statements about
December 1986:

(i) The price of beer was lower than the price of cheese.
(i1) The price of beer was higher than the price of cheese.
(iii) The change in the price of beer was 20 percent greater than the change in the price of cheese
since January 1974,
Which of the statement(s) is/are true?

(c) For a certain product, data is available on last quarter’s sales, by value, and on current quarter's
prices and sales volume. Which of the following index number types can be calculated, using the
last quarter as base?

(i) Laspeyres price index;

(i) Laspeyres quantity (volume) index;
(iii) Paasche price index;

{iv) Paasche quantity (volume) index; and

(v) Sales value index.



SECTION THREE
(ANSWER ANY TWO QUESTIONS)

Question 6 [20 marks, 10+10]

(a) As part of an investment portfolio analysis, two similar companies which operate in the same market
are being compared in terms of their earning per share. The companies’ annual results over the last
six years have provided the following information:

Earnings per share (cents)
Year Company A Company B
1980 14.3 13.8
1981 15.6 14.6
1982 17.2 16.4
1983 16.4 16.8
1984 14.9 15.0
1985 17.6 16.4

Perform an appropriate analysis of the data at the 1% level of significance and state your conclusions.

(b) Over a period of time AutoQuest, a car insurance company, monitored the number of car accidents
within a certain region. Each accident was classified as slight (minor damage but no personal
injuries), or serious (damage to vehicle and personal injury), or fatal (damage to vehicles and loss of
life). The size of the car insured by the company was also recorded. The following table summarizes
the information collected.

Size of car
Type of Accident | Small Medium Large
Slight 68 71 51
Serious 46 26 8
Fatal 6 3 1

Does this data indicate that the type of accident is associated with the size of the car insured?
Provide a full explanation of your results.

Question 7 [20 marks, 13+7]

(a) It is believed that the price of a house in a certain city may be related to its distance from the centre
of the city. These distances (in kilometres) can easily be obtained from a map and are given below
for the 12 houses in the sample.

House A B C D E F G H 1 K L
Price (SZL 000) 63 75 59 75 100 108 100 90 70 96 84 100
Distance 55 57 52 49 33 21 22 31 42 31 35 28




(i) Using least squares, find the regression coefficients of house price on distance from the city
centre. Explain to a manager, with no statistical knowledge the meaning of the terms: siope,
intercept and coefficient of determination.

(ii) The overall average distance from the city centre is 4.5 kilometres. Use this information to
estimate the population mean house price..

(i) Comment on the advantages of using linear regression for forecasting and the limitations of
the technique.

(b) A manufacturer claimed that at least 95 percent of the equipment he supplied to a factory conformed
to specification. An examination of a sample of 200 pieces of equipment revealed that 18 were faulty.
Test his claim at the 1 percent level of significance. State clearly your null and alternative hypothesis,
decision rule and present your conclusions.

Question 8 [20 marks, 10454-5]

(a) 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. What is the probability that she will complete the puzzle if she buys

(i} newspaper A?

(it} newspaper B?

(b} One and a half percent of the letters mailed from the mailroom of a company do not have the correct
postage. Use the Poisson approximation to the binomial distribution to determine the probability
that in a random sample of 200, 2 do not have the correct postage.

(c) 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 (.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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