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SECTION A (Total: 100 marks}

Answer FOUR (4) questions.

Please use the answer booklet provided.

Question 1

Please answer the following questions.
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(&) A study is conducted to compare the effect of two energy-saving settings, Setting A and
Setting B, on household electricity usage. Each of 8 households first used Sefting A and then
Setting B on the following day, and the reduction in electricity consumption compared fo their
usuzl daily usage (in kilowatt-hours) was recorded. The difference is defined as (Seiting B —
Setting A). The results are shown in Table 1. Using a 5% significance level, test whether the
two settings have the same effect on reducing electricity consumption.

Table 1
Setting A Setting B Difference
0.4 0.6 0.2
0.3 0.5 0.2
0.9 0.7 -0.2
0.4 0.6 0.2
1 0.9 -0.1
1 1.1 0.1
1 1.5 0.5
1 2.1 1.1
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A factory wishes to compare three different techniques for improving the production speed of
a machine. The machines are randomly assigned to three groups; the first group uses
Technique A, the second group uses Techniqus B, and the third group uses Technique C.
After one week of testing, the increase in the number of units preduced per day by each
machine is recorded in Table 2. Assume that the data in each group is approximately
normally distributed. At the 5% significance level, test whether there is a significant difference
in mean production increases among the three techniques.

Table 2
Technique A Technique B Technique C
9 0 4
10 2 5
12 3 8
13 8 9
15 8 12
Tﬁ. - 11.8 .....2 =S 3.8 ux-g = ?.6
52 =57 52 =10.2 sz =103

(9 marks)

A botanist wants to study the effect of water supply on flower growth. The botanist knows that
increased water generally increases the height of the flower, and a study is therefore
performed in which the flower height {in centimeters) is measured as a function of the
amount of water supplied per week (in liters). The sample information is reported in Table 3.
Use the least squares method to compute the estimated regression equation.

Table 3
Water Supplied Flower
per Week Height xX—x Yi—7y

(X) {Y)

5.3 21 0.98 2.5
3.8 16 -0.52 -2.5
3.1 13 -1.22 -5.5
2.9 12 -1.42 -6.5
4.4 23 0.08 4.5
4.9 20 0.58 1.5
5.1 23 0.78 4.5
5.4 24 1.08 5.5
3.2 14 -1.12 4.5
5.1 19 0.78 0.5

(S marks)
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Question 2

Please answer the following questions.

(a)

b)

in a study on online shopping habits, a sample of 150 customers who use mobile apps and
200 customers who use desktop websites, aged between 18 and 35 years, is examined. ltis
found that 30 mabile app users and 48 deskiop users made purchases during a promotional
campaign. Based on these data, is it possible to conclude, at a 5% significance level, that
there is no significant difference between mobile app users and desktop users on the
proportion of customers making purchases?

(7 marks)

An analysis was conducted to compare the daily energy output (in kitowatt-hours) of solar
panels installed in three different types of locations. The energy outputs were recorded for a
random sample of ten panels at each location type, as shown in Table 4. Al the 5%
significance level, test the claim that the mean daily energy outputs are the same across the
three location types. Assume that each population is normally distributed with equal
variances.

Table 4
Rooftop Panels Ground Panels Solar Farm Panels
290 245 342
406 502 216
371 474 335
544 505 698
374 393 216
501 264 169
376 368 608
499 510 432
479 296 510
475 349 332
%, = 4315 X, = 390.6 X = 385.8
52 = 6323.389 52 = 10570.267 52 = 30717.956

{10 marks)
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{c) A retail study is conducted to examine how the price of a product affects the amount
demanded by customers. A study is carried out in which the amount demanded is recorded
for 6 different prices. The results of this study are shown in Table 5. Determine the
regression equation that expresses amount demanded as a linear function of price.

Table 5
Price Amount Demanded
(X, RM) (Y, units)
10 40
12 38
13 43
12 45
16 37
15 43

(8 marks)
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Question 3
Please answer the following questions.
{a) A water treatment plant is testing the effect of a new pipeline adjustment on water flow rates.

A sample of 15 pipelines was measured. For sach pipeline, the flow rate (in liters per minute)
was recorded before the adjustment and 30 minutes after the adjustment. The results are
shown in Table 6. At o = 0.05, can it be concluded that the adjustment has significantly

influenced the water flow rates?

EGB10603 ECONOMIC STATISTICS 2

Table 6
Before After d; = After — Before
2,76 7.02 4.26
5.18 3.1 ~2.08
2.68 5.44 2.78
3.05 3.99 0.54
4.1 5.21 1.11
7.05 10.268 3.21
6.6 13.91 7.31
4.79 18.53 13.74
7.39 7.91 0.52
7.3 485 -2.45
11.78 111 -0.68
3.8 3.74 -0.16
26 94.03 68.03
67.48 94.03 26.55
17.04 4.7 24.66
(8 marks)
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An analysis was conducted to compare the number of push-ups completed in one minute by
athletes following three different training programs. Five athletes were randomly assigned to
each program, and their performance is recorded in Table 7. At the 5% significance leval,
test the claim that the mean number of push-ups is the same across the three iraining
programs. Assume that each poputation is normally distributed with equal variances.

Table 7

Program 1 Program 2 Program 3

51 23 56

45 43 76

33 23 | 74

45 43 | 87

67 45 56
x; = 48.2 X, =354 i; = 69.8
52 =153.2 57 = 128.8 55 = 183.2

{2 marks)

A chemical laboratory wants to investigate the relationship between the pressure applied fo a
filter and the rate at which a liquid passes through it (flux). The data coliected are shown in
Table 8.

Table 8

Pressure (X} | 1.02 | 2.08 | 280 | 401 | 532 | 583 | 726 | 7961 811 | 969
Flux (Y} 11501085 | 1.58 | 1.72 | 432 | 507 | 500 | 531 | 6.17 { 7.04

Plot a complete linear regression diagram with flux (Y) as the dependent variable and
pressure (X) as the independent variable. Clearly label the X and Y axes, sketch the
regression line, and briefly explain the relationship between pressure and flux.

{8 marks)
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Question 4
Please answer the following questions.
{a) A flooring maintenance company in Malaysia is comparing the durability of two competing

floor wax products, Wax A and Wax B. Twenty floors were randomly selected for each wax,
and both populations are known to have normally distributed [asting times with known
population standard deviations. The sample mean lasting time for Wax A is 3.0 months with a
population standard deviation of 0.33 months, while the sample mean lasting time for Wax B
is 2.9 months with a population standard deviation of 0.36 months. Using a 3% significance
level, test whether Wax A lasts longer than Wax B.

(7 marks)

(b An analysis was conducted to compare the weekly running distances (in kilometers) of
runners following three different training plans. A randem sample of 30 runners was selected
for each plan, and the weekly distances are summarized in Table 9. At the 1% significance
level, test the claim that the mean weekly running distances are the same across the three
training plans. Assume that each population is nermally distributed with equal variances.

Table 9
Training Plan n Mean (km} SD (km)
Plan 1 30 50.26 10.45
Plan 2 30 45.32 12.76
Plan 3 30 53.67 11.47
{8 marks)

(c) A tech startup is studying how the number of coding projects completed by interns affects the
number of job offers they receive from companies. The data for a sample of interns are
shown in Table 10. Determine the estimates of the paramesters in the usual lingar regression
model that relates job offers to coding projects completed.

Table 10
Coding Projects |
Completed (X) Job Offer (Y)

4

e I RS XY IS

6
3
1

{9 marks)
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Quastion 5

Please answer the following questions.

{a)

(&)

(©)

A public health researcher wants to determine whether the proportion of teenagers who
regularly consume sugary drinks differs between two urban areas, Area A and Area B. A
sample of 2,049 teenagers was surveyed in Area A, and 550 teenagers were surveyed in
Area B. In Area A, 239 respondents reported drinking sugary beverages daily, while in Area
B, 9 respondents reported the same habit. At the 5% significance level, test whether the
proportion of teenagers who consume sugary drinks daily differs between the two areas.

(7 marks}

A researcher claims that there is a difference in the average age of assistant professors,
associate professors, and full professors at her university. Facully members are selected
randomly and their ages are recorded in Table 11. Assume faculty ages are normally
distributed. Test the claim at 1% significance level.

Table 11

AssistantProf | 28 32 36 42 50 33 38| % =37 | s¢=53.00
Associate Prof | 44 61 52 54 62 45 46| % =52 | sf = 5567
Prof 54 56 55 65 52 50 46| % =54 | sZ=35.00

(S marks)

A logistics company is investigating the effect of distance from its main warehouse on the
average delivery time for parcels. The data collected for different distances (in km) and
corresponding average delivery times (in hours) are shown in Table 12. Use the least
squares method to compute the estimated regression equation.

Table 12
Distance from | Average dellvery x—% Ye—75
warehouse {X) time (Y)
55 3 -5 -1.24
55 33 -5 -0.94
55 34 -5 -0.84
70 35 10 -0.74
55 41 -5 -0.14
60 4.3 0 0.06
S5 4.7 -5 048
60 4.9 0 0.66
80 5.1 0 086
75 6.1 15 1.86
(9 marks)

EGB10603 ECONOMIC STATISTICS 2 Page 8 of 9



CONFIDENTIAL
QOCTOBER 2925 92410661

END OF EXAMINATION PAPER
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Standard Normal Cumulative Probability Table

Cumulative probabilities for NEGATIVE z-values are shown in the following table:
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Standard Normal Cumulative Probability Table

Cumulative probabiiiiies for POSITIVE zvalues are shown in the Tollowing table;
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