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SECTION A (Total: 100 marks)

Answer FOUR (4) questions.

Please uge the answer hooklet provided.

Question 1

Answer ALL the questions below:

(=)

(b)

(©)

Explain what is Type / error and Type Il error. Give an example of A, and A, for
each error type.

(6 marks)

A recent national survey found that high school students watched an average of 6.8
DVDs a month with a population standard deviation 1.8. The distributions of DVD's
watched per month follow the narmal distribution. A random sample of 36 college
students revealed that the mean number of DVDs watched last month was 6.2. At
0.05 significance level, can we conclude that college students watch fewer DVD's a
month than high school students?

(7 marks)

A car service center manager wanis to assess whether the average time taken to
perform a routine vehicle inspection meets the target of 20 minutes. A random
sample of 20 vehicle inspections shows a mean time of 21.5 minutes with a
standard deviation of 2.8 minutes. At a 0.05 significance level, is there enough
evidence to conclude that the inspection time differs from the target?

i.  State the nuli and alternative hypotheses.
(3 marks)

ii. Compute the value of the test statistics.
{5 marks)

ii. Explain your decision regarding the null hypothesis.
(4 marks)
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Answer ALL questions below:

(a) A postgraduate researcher is doing her research to study the relationship between
the number of vehicles registered and the number of road vehicles accidents
occurred in a certain state from 2019 to 2025. She compiles all the information from

various sources and generates the information shown below.
Refer Below - Table1 : Number of vehicles registered and road vehicles acoidents .

Table 1: Number of vehicles registered and road vehicles accidents

Year Number of registered { Number of road vehicles
vehicles (thousand) accidents (thousands)
2019 10.60 0.25
2020 11.30 0.26
2021 12.07 0.28
2022 12.82 0.29
2023 13.83 0.32
2024 15.03 0.32
2025 15.79 0.34

Identify the predictor variable and response variable in the above study.
(2 marks)

Plot a scatter diagram and comment on the relationship between the number
of vehicles registered and the number of road vehicles accidents occurred
based on the plot.

(5 marks)

Find the value of slope and interpret its meaning within the relevant context of
the problem.

(3 marks)
iv.  Write the equation of the least squares regression line of yon x.
(3 marks)
v. Predict the number of road vehicle accidents if there are 14,000 registered
vehicles during that time.
(2 marks)
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The following is an ANOVA table from fitting a regression model in EXCEL with
three predictors x, , x, and x, to a response Y'; several paris of the table are

missing. The sample size n = 19.
Rafor Below - TableZ : ANOVA .

Table 2: ANOVA
df 88 Ms F Significance F
Regression  (a)  44966.67801 (&) @) 0.0021
Residual b () "
Total (c)  88087.68421
i What is the missing value of (g}, (b), (c), (d), (), {f} and (g) in the ANOVA
Table.
(8 marks)
ii. Compute and interpret & for this model.
(2 marks)
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Two models are fitted to the same data set to determine how much of the variance in ice
cream consumption (CONSUME) can be predicted by per pint price (PRICE), weekly family

income (INCOME) and mean temperature {TEMP). The results are given below.

Refer Below ~ Table3 : Modsal 1. Tabied : Model 2.

Table 3: Model 1
Model 1
b
Adjusted R Std. Error of
Made! R Rt Square Square the Estimate
1 3 695 658 .032815
Predictors: {Canstant), TEMP, PRICE, INCOME
Dependent Variahle: CONSUME
ANDVA?
Model Surn of Squares df Mean Square E Sig.
Regression .062 3 02 18.970 0000
1 Residual 027 25 001
Total .089 28
a. Dependent Varlable: CONSUME
b. Predictors: [Constant), TEMP, PRICE, INCOME
a
Standardized
Unstandardized Coefiicients | Coefficients Collinearity Statistics
Model B Std, Error Beta t Sig. | Tolerance
1 (Constant) 088 245 358 723

PRICE -386 783 -.055 -4493 526 995 1.005

INCOME .003 001 292 2.432 023 849 1176

TEMEP 003 000 806 7.483 000 851 1.175
Dependent Variahle: CONSUME
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Table 4: Modei 2
Model 2
b
Adjusted R Std. Errar of
Mode) R R Square Square the Estimate
1 2 741 698 030929
Predictors! {Constant}, PRICE_INCOME, PRICE, TEMP, INCOME
Dependent Variable; CONSUME
ANOVA?
Madel Sum of Squares df Mean Square F Sig.
Regressfon 066 4 016 17276 JLpob
1 Residual 023 29 A01
Total 089 28

a.

Dependent Variahle; CONSUME
b. Predictars: {Constant), PRICE_INCOME, PRICE, TEMF, INCOME
Note: PRICE_INCOME is an Interaction term of PRICE and INCOME

Standardized
Unstandardized Coefficients | Coefficients Collinearity Statistics
Model B $td. Error feta t Sig. | Tolerance VIE
1 (Constant) 6,330 3.105 -2.038 | 053
PRICE 23.354 11.480 3.304 2,034 0583 004 244,519
INCOME .078 036 8.607 2143 042 .001 | 1526.231
TEMP .003 000 B11 | 6769 GO0 751 1351
PRICE_INCCME -279 134 -8.913 | 2072 049 001 | 1714.783

Dependent Variable: CONSUME

(=) Identify the most important predictor in Model 1 and justify your answer.

(4 marks)
(b) Is there evidence of collinearity in Model 27 Explain.

(6 marks)
(c) Give two (2) suggestions so that you can alleviate the collinearity problem in Modei 2

(7 marks)
(d) Discuss the results from both models. Which model would you select, Model 1 or

Maodel 27 Why?

(8 marks)
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Question 4

Answer ALL the questions below:

(a) GX Bank has recently launched a new financial product, daily interest-earn
investment plan and wants to compare customer adoption across two geographical
regions. To evaluate the product’s performance, the company conducted a
customer survey in East Region and West Region:

- In East Region, the company surveyed 150 customers, and 90 customers
decided to adopt (purchase) the financial product.
- In West Region, the company surveyed 200 customers, and 110 customers
decided to adopt the product.
At the 5% significance level, test whether there is a significant difference in the
purchase {adoption) rates of the financial product between East Region and West
Region.
' (13 marks)

(b) A digital marketing claims that more than 50% of visitors click on a newly designed
advertisement. In a sample of 300 visitors, 165 clicked. Test the claim at the 5%
significance level.

i.  Compute the test statistic.

(6 marks) .
ii.  Find the p-value and make your decision.

(6 marks)
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Question &

Answer ALL the questions below:

(c) Suppose that:
Refer Below - Figure? : Malrix B .

B=|0 1 0
2 0 4

Figure 1: Matrix B

402‘

i. Calculate the eigenvalues for matrix B.
{5 marks)

ii. Identify whether the matrix Bis positive definite. Justify your answer.
(2 marks)

iii. Given the normalized eigenvectors for matrix B are:
Refer Below - Figure2 : Nomnalized sigenveciors for matix B .

(3 marks})

1 1 1 1
e{=[—\/§ 0 TZ—]JE%:[\TE 0 _ﬁ] CI.?T.dEé:[O 1 0]
Write down the spectral decomposition for matrix B.

Figure 2: Normalized eigenvectors for matrix B

iv.  Determine the matrix B"? using the normalized eigenvectors matrix.
(5 marks)

(d) A random vector, X' = (X,, X;, X;, X)) has a mean vector #'=[4 3 2 1]and a

varnance-covariance matrix,
Refer Below - Figure3 : variance-covarignce mairix .
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X

. * *2 , 1 =2

Let X be partitionedas X = | ... | = o and giventhat 4 = [1 1]and B = [ ]
: 3
4

iii.
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Figure 3: variance-covariance matrix

E(X") and E(X?)

Cov (AX™}

Cov (BX®)

Cov{AX™, BX®). Comment on the value.

END OF EXAMINATION PAPER

CONFIDENTIAL
98061152

-2 1

{2 marks)

(2 marks)

{2 marks)

{4 marks)
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FORMULA AND STATISTICAL TABLE
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Table 1: The Standard Normal Distribution

in table

Z

Area given

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.0199 | 0.0239 | 0.0279 | 0.0319 | 0.0359
c.1 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0636 | 0.0675 | 0.0714 | 0.0753
0.2 0.0793 | 0.0832 | 0.0871 | 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 0.1554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 | 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0.1879
0.5 0.1915 | 0.1950 | 0.1585 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.2190 | 0.2224
0.6 0.2257 | 0.2291 | 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 § 0.2549
0.7 0.2580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852
0.8 0.2881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133
09 0.3159 | 0.3186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.3304 | 0.3365 | 0.3389
1.0 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
1.1 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 | 0.3810 | 0.3830
1.2 0.3849 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015
1.3 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 ; 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 0.4192 | 0.4207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319
1.5 0.4332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.4394 | 0.4406 | 0.4418 | 0.4429 | 0.4441
1.6 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 0.4554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 0.4641 | 0.4649 | 04656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.469% | 0.4706
1.9 0.4713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767
2.0 0.4772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
21 0.4821 | 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857
2.2 0.4861 | 0.4864 | 0.4868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.4890
2.3 0.4893 | 0.4896 | 0.4898 | 0.4901 | 0.4904 | 0.4906 | 0.4909 | 0.4911 | 0.4913 | 0.4916
2.4 0.4918 | 0.4920 | 0.4922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 | 0.4932 | 0.4934 | 0.4936
2.5 0.4938 | 0.4940 | 0.4941 | 0.4943 | 0.4945 | 0.4946 | 0.4948 | 0.4949 | 0.4951 | 0.4952
2.6 0.4953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4964
2.7 0.4965 | 04966 | 0.4967 | 0.4968 | 0.4969 | 0.4970 | 0.4971 | 0.4972 | 0.4973 | 0.4974
2.8 0.4974 | 0.4975 | 0.4976 | 0.4977 | 0.4977 | 0.4978 | 0.4979 | 0.4979 | 0.4980 | 0.4981
29 0.4981 | 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4986 | 0.4986
30 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4989 | 0.4989 | 0.4989 | 0.4990 | 0.4990

Note: Use 0.4999 for z values above 3.09.
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Table 2: The t Distribution

Confidence

Interval 50% 60% 70% 80% 90% 95% 98% 99% | 99.80% | 99.90%
One-tail 0.25 0.2 0.15 0.1 0.05 | 0.025 001 | 0005 0.001 | 0.0005
two-tails 0.5 0.4 0.3 0.2 0.1 0.05 0.02 0.01 0.002 0.001
df
1 1.000 | 1376 | 1963 | 3.078 | 6.314 | 12.710 | 31.820 | 63.660 | 318.310 | 636.620
2 0.816 | 1.061| 1.386| 1.886| 2920 | 4.303| 6965 | 9.925| 22327 | 31599
3 0.765 | 0978 | 1250 | 1.638| 2353 3.182 | 4541 | 5841 | 10215| 12.924
4 0.741 | 0941 | 1190 | 1.533| 2132| 2776 | 3.747 | 4.604 7.173 8.610
5 0.727 | 0920} 1156 | 1476 2.015| 2571 3.365| 4.032 5.893 6.869
6 0.718 | 0906 | 1134 | 1.440| 1.943| 2447 | 3.143| 3.707 5.208 5.959
7 0.711 | 0896 | 1.119 | 1.415| 1.895| 2365 | 2998 | 3.499 4,785 5.408
8 0.706 | 0889 | 1.108| 1.397 | 1.860| 2306 | 2.896 | 3.355 4501 5.041
9 0.703 | 0.883 | 1.100| 1.383 | 1.833 | 2262 | 2821 | 3.250 4.297 4.781
10 0.700 | 0.879 | 1093 | 1372 | 1.812| 2228| 2764 | 3.169 4,144 4,587
11 0.697 1 0.876 | 1.088 1.363 | 1.796 | 2201 2718 | 3.106 4.025 4,437
12 0.695 | 0873 | 1.083 | 1.356| 1782 2179 | 2681 | 3.055 3.930 4,318
13 0.694 | 0870 | 1.079 | 1350 | 1771 | 2160 | 2650 | 3.012 3.852 4,221
14 0.692 | 0.868| 1.076 | 1345 | 1.761 | 2.145 | 2.624 7 2977 3.787 4,140
15 0.691 | 0866 | 1.074| 1341 | 1753 | 2131 | 2602 2947 3.733 4.073
16 0.690 | 0865 | 1.071| 1.337 | 1.746| 2120 | 2583 | 2921 3.686 4.015
17 0.689 | 0.863 | 1.069| 1.333| 1740 | 2110 | 2567 | 2.898 3.646 3.965
18 0.688 | 0.862| 1.067 | 1.330| 1.734| 2101 | 2552 | 2.878 3.610 3.922
19 0.6881 0.861| 1.066| 1328 1729 | 2093| 2539 | 2861 3.579 3.883
20 0.687 | 0.860 | 1.064| 1325} 1.725| 2.086| 2528 | 2.845| 3.552 3.850
21 0686 | 0.859) 1.063| 1.323| 1.721| 2.080 | 2518| 2831 3.527 3.819
22 0.686 | 0.858 | 1.061| 1.321] 1.717| 2.074| 2508 | 2819 3.505 3.792
23 0685 | 0858 1.060| 1319 | 1.714| 2.069 | 2500 | 2.807 3.485 3.768
24 0.685| 0.857 | 1.059 | 1318 | 1.711 | 2.064 | 2492 | 2797 3.467 3.745
25 0.684 | 0856 | 1.058| 1316 | 1.708 | 2.060 | 2485 | 2.787 3.450 3.725
26 0.684 | 0.856 | 1.058| 1.315| 1.706 | 2.056 | 2479 | 2.779 3.435 3.707
27 0.684 | 0.855| 1.057 | 1314 1.703| 2052 ] 2473| 2771 3.421 3.690
28 0.683 | 0.855| 1.056| 1.313| 1.701) 2.048 | 2467 | 2763 3.408 3.674
29 0.683 | 0.854 | 1.055| 1.311| 1.699| 2.045| 2462 | 2756 3.396 3.659
30 0.683 | 0.854| 1.055| 1.310| 1.697 | 2.042 | 2457 2.750 3.385 3.646
40 0681 | 0851 | 1.050 | 1303 | 1.684 | 2.021 | 2423 | 2704 3.307 3.551
60 0.679 | 0.848 | 1.045| 1296 | 1.671| 2000 | 2390 | 2660 3.232 3.460
80 0678 | 0846 | 1.043 | 1292 | 1.664 | 1.990| 2374 | 2.639 3.195 3.416
100 0677 | 0.845| 1.042| 1290 | 1.660 | 1.984 | 2364 | 2626 3.174 3.390
1000 0.675 | 0.842| 1.037 | 1282 | 1.646 | 1.962| 2.330| 2581 3.098 3.300
w© (Z) 0.674 | 0.842 | 1.036] 1282 | 1645 1960 | 2326| 2576 3.090 3.291
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Table 3: The Chi-Square Distribution Table (Right Tait)

Unsqurs baimbrin.

Region

Refection

ﬁ- Crivaal ¥alue

Ii)._:eg;' gsx:f Significance Level (&)

df 0.99 0.975 0.95 0.9 0.1 0.05 0.025 0.01
i | e 0.001 0.004 0.016 2.706 3.841 5.024 6.635
2 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210
3 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345
4 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277
5 0.554 0.831 1.145 1.610 9.236 11.070 12.833 15.086
6 0.872 1,237 1.635 2.204 10.645 12.592 14.449 16.812
7 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475
8 1.646 2.180 2.733 3.490 13.362 15.507 17.535 20.090
9 2.088 2.700 3.325 4,168 14.684 16.919 19.023 21.666
10 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209
11 3.053 3.816 4,575 5.578 17.275 19.675 21.920 24.725
12 3.571 4.404 5226 6.304 18.549 21.026 23.337 26.217
13 4,107 5.009 5.892 7.042 19.812 22.362 24.736 27.688
14 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141
15 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.578
16 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000
17 6.408 7.564 8.672 10.085 24.769 27.587 30.1591 33.409
18 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805
19 7.633 8.907 10.117 11.651 27.204 30.144 32.852 36.191
20 8.260 9.591 10.851 12.443 28.412 31410 34.170 37.566
21 8.897 10.283 11.591 13.240 29.615 32.671 35.479 38.932
22 9.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289
23 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638
24 10.856 12.401 13.848 15.659 33.19¢6 36.415 39.364 42.980
25 11.524 13.120 14.611 16473 34.382 37.652 40.646 44.314
26 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642
27 12.879 14.573 16.151 18.114 36.741 40,113 43.195 46,963
28 13.565 15.308 16.928 18.239 37916 41.337 44,461 48.278
29 14.256 16.047 17.708 19.768 39.087 42.557 45722 49,588
30 14.953 16.791 18.493 20.599 40.256 43.773 46,979 50.892
40 22.164 24.433 26,509 29.051 51.805 55.758 59.342 63.691
50 29.707 32.357 34.764 37.689 63.167 67.505 71.420 76.154
60 37.485 40.482 43.188 46.459 74.397 79.082 83.298 88.379
70 45.442 48.758 51.739 55.329 85.527 90.531 95.023 100.425
80 53.540 57.153 60.391 64.278 96.578 101.879 106.629 112.329
100 61.754 65.647 69.126 73.291 107.565 113.145 118.136 124,116

1000 70.065 74.222 77.929 B82.358 118.498 124.342 129.561 135.807
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