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Question 1

a.

At a supermarket checkout, it is assumed that customers arrive randomly and
independently throughout the day. The checkout counter receives an average of 9
customers per minute. Find the probability that more than 5 customers arrive during a
particular one-minute period. : (4 marks)

A delivery company owns 7 vans. Each van has a 8% probability of requiring
maintenance. If 6 vans are assigned to routes, find the probability that at least 2 vans
require maintenance. (4 marks)

A university registration office records the time required to process student registration
applications. The processing times are distributed with a mean of 25 minutes and a
standard deviation of 5 minutes. What is the probability of registration applications being
processed in less than 20 minutes? (4 marks)

Market research indicates that 5.5% of smartphone users replace their phones every year.
Find the probability that, in a sample of 500 smartphone users, between 45 and 70 users
(inclusive) report replacing their phones annually. (4 marks)

Briefly explain the concept and the criteria applied in Normal approximation to Poisson
distribution. State how to calculate the expected number and the standard deviation
applicable in this scenario. (4 marks)

(Total 20 marks)
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Question 2

a. A retail clothing store wants to estimate the average amount customers spend per shopping
trip with 95% confidence. A random sample of 36 customers shows a mean spending of Rs.
2,250 with a standard deviation of Rs. 420. Calculate the 95% confidence interval for the
true mean of customer expenditure. - (5 marks)

b. A software company claims that the average system response time is 200 milliseconds. A
sample of 50 tests shows an average response time of 215 milliseconds with a standard
deviation of 40 milliseconds. Test the claim at the 1% significance level. (5 marks)

c. A company compares the average customer spending at two different branches. Branch A
has 45 customers with an average spending of Rs. 2,300 and a standard deviation of Rs. 350.
Branch B has 40 customers with an average spending of Rs. 2,150 and a standard deviation
of Rs. 300. Test at the 1% significance level whether there is a significant difference in
customer spending between the two branches. (10 marks)

(Total 20 marks)

Question 3

A logistics company wants to determine whether there is an association between customer
satisfaction levels and the type of delivery service type used. They collected data from a random -
sample of 670 customers and their responses are as follows:

Customer Deli_very Service Type Total
satisfaction | gp 1 qard Express Same-day | International
Extremely
High s - 53 65 215
Moderate 15 24 32 41 112
Low 32 42 28 56 158
Total 167 11 165 227 670

At 1% significance level, determine whether there is a significant association between customer
satisfaction and delivery service type.
(Total 20 marks)




Question 4

A sustainable packaging company wants to investigate the relationship between use of eco-
friendly training (measured in hours) and waste generated (measured in kilograms of waste per
production cycle). They collected data from 12 randomly selected production teams and recorded
the following:

- Team Sustainability Training Hours Waste generated (kg per
cycle)
1 1 48
2 1.5 ‘ 52
3 2 : 49
4 2.5 ' 43
5 3 39
6 3.5 40
7 4 32
8 4.5 30
9 5 23
10 5.5 15
11 6 8
12 6.5 7

a. Plot the above data on a graph paper and interpret the relationship you can observe.
(3 marks)

b. Calculate the correlation coefficient between waste generated and training hours.
Interpret the correlation between the two factors? (6 marks)

c. Calculate the regression equation and draw the regression line in the same graph drawn
for part (a). (3 marks)

d. If 4 hours has been allocated for training, what amount of waste would you predict?
Compare that with actual data in the table and discuss your observations of actual and
calculated values. (4 marks)

e. Briefly discuss the difference between the concepts of correlation analysis and regression
analysis. ' (4 marks)

(Total: 20 marks)




Question §

A hotel management company wants to understand the factors that influence the monthly
revenue generated by its hotels. They collected data from 60 randomly selected hotels operating
under the company and recorded data related to the followings:

e Monthly revenue (in Rs. '000)
e Number of rooms in the hotel
e Number of employees working in the hotel
e Marketing expenditure (in Rs. '000) per month
a. Determine the regression equation based on the output tables given below. (3 marks)
Table 1
Model R R Square Adjusted R Square Std. Error of

the Estimate

1 874 764 751 425

*Predictors: (Constant), Number of rooms, Number of employees, Marketing expenditure
**Dependent Variable: Monthly revenue

Table 2
Unstandardized
Model Coefficients t Sig.
B Std. Error

(Constant) 850.24 229 3.861 .009
Number of rooms 18.25 .032 5.784 071
Number of employees -12.94 .085 3.022 .006
Marketing expenditure 22.27 073 3.154 .002

b. The researcher claims that the Monthly Revenue increases with the number of rooms. Is
this statement correct? Justify your answer. (3 marks)

c. Interpret the coefficient of the variable of ‘Number of employees’. (Its strength and how
it may affect the Monthly Revenue) ' (4 marks)

d. Estimate the Monthly Revenue when the scores for the three dimensions, ‘Number of
rooms’, ‘Number of employees’, ‘Marketing expenditure’ are 15, 19, and 50.5
respectively. (2 marks)

e. Comment on the correlation coefficient values (i.e. the relationship and its strength) given
in the below table.




Question 6

Dimension Coefficient of correlation with Sig (p)
variable ‘Monthly Revenue’
Number of rooms in the 0.536 0.062
hotel
Number of employees -0.262 0.189
working in the hotel -
Marketing expenditure -0.630 0.000
(in Rs. '000) per month : ,
Customer satisfaction 0.852 0.002
score (out of 100)
(8 marks)
(Total 20 marks)

a. The quarterly customer visits data of a shop are available for past 4 years. An analysis is
required to predict the future sales.

Number Quarterly Cent(*:red Number of
. of . Moving
Period Year Quarter Moving customer
customer Averages Averages visits/ CMA
visits & (CMA)
1 1 592
2 2 647
2022
3 3 524 569.75 576.125 0910
4 4 516 582.5 592.625 0.871
5 1 643 (a) 623.125 1.032
6 2 728 (b) (k)
2023 @
7 3 687 687.5 (g )
8 4 692 696 705.125 0.981
9 1 677 (c) (h) (m)
10 2 801 718.75 (i) 1.110
2024
11 3 705 (d) 730.875 0.965
12 4 715 737.25 744.125 (n)
13 1 728 751 g) 0.957
14 2 856 (e) 780.75 1.096
2025
15 3 785 790.5
16 4 793




i, Calculate the values for (a) — (n). (7 marks)

ii.  Find the adjusted seasonal index values. (5 marks)

iii. If the trend line equation is, Customer Visits = 532.17+20.03*Period, find the
forecasted sales for the four quarters of year 2026. (4 marks)
b. Interpret the following graph with the knowledge of time series. : (4 marks)

Global Average Temperature 1850 - 2024 Likely o
B = Range ~1.5
- for 2025
-1
y 0.5

AN WY A A iy : L
; ’ ; !, i PR LA AU O Global temperature anomalies 0
VA ] A relative to 1850-1900 average :

i S Vertical lines indicate 95% confidence intervals

Global Temperature Anomaly (°

1850 1900 1950 2000 2050

(Total: 20 marks)

Question 7

a. A quality control analyst is comparing the consistency of two filling machines used in a
beverage factory. A random sample of 12 bottles filled by Machine X had a mean volume
of 498 ml and a standard deviation of 4 ml. A random sample of 14 bottles filled by
Machine Y had a mean volume of 502 ml and a standard deviation of 6 ml. Test, at the
5% significance level, the hypothesis that there is no difference in the volume dispensed

by the two filling machines, X and Y. (10 marks)
b. Describe the following terms: (10 marks)

i. Type I error

i. Confidence Interval

iii. Normal Approximation to Binomial Distribution

iv. - Critical Region

(Total: 20 marks)
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Binomial Probability Distribution Table

D e B W BN

n=17
x p =001 p =002 p =003 p =004 p = 0.05 p = 0.06 p =007 p =008 p =009
0 0.9321 0.8681 .8080 07514 0.6983 0.6485 06017 0.5578 0.5168 7
1 0.0659 0.1240 0.1749 0.2192 02573 0.2897 0.3170 0.3396 0.3578 6
2 0.0020 0.0076 0.0162 0.0274 0.0406 .0555 00716 0.0886 0.1061 3
3 0.0000 0.0003 0.0008 0.0019 20036 0.0059 10.0090 0.0128 0.0175 4
4 0.0000 0.0000 0.0000 0.0001 40002 0.0004 0.0007 0.0011 0.0017 3
5 0.0000 0.0000 0.0000 0.0000 £.0000 0.0000 0.0000 0.0001 0.0001 2
& 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1
2 =099 p =098 p =097 p =096 p =098 p =094 p =093 p =092 p =091 x
x p =014 p =015 p=020 p =025 p =030 p=035 p =040 p =045 p =050
¢ 0.4783 0.3206 0.2097 0.1335 0.0324 (.0490 00250 0.0152 0.0078 -
1 0.3720 0.3960 © 03670 0.3115 (.2471 0.1848 0.1300 0.0872 0.0547
2 0.1240 0.2097 0.2753 0.3115 06.3177 0.2985 0.2613 0.2140 0.1641
3 0.0230 0.0617 0.1147 0.1730 0.2269 0.2679 0.2903 0.2918 0.2734
4 0.0026 0.0109 0.0287 0.0577 060972 0.1442 0.1935 0.2388 0.2734
) 0.0002 0.0012 0.0043 0.0115 0.0250 0.046% 00774 0.1172 0.1641
6 0.0000 0.0001 0.0004 0.0013 0.0036 0.0084 0.0172 0.0320 0.0547
7 0.0000 0.0000 0.0000 0.0001 0.0002 0.0006 0.0016 0.0037 0.0078
=090 p=08  p=080 p =075 =070 p=065 p=060 p=055  p=050
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Standard Normal Distribution Table

z 0 0.01 0.02 0.03 0.04 0.05 0.06 6.07 0.08 0.09
0.0000 0.0040 0(.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359
0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.0793 €.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.114]
0.1179 0.1217 0.12538 0.1293 0.133} 0.1368 0.1406 (.1443 0.1480 0.1517
0.1554 0.1591 0.1628 0.1664 0.1700 01736 01772 0.1808 01844 0.1879
04915 . 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 .2157 0.2190 0.2224
0.2257 0.2291 0.2324 0.2357 02389 02422 102454 (.2486 0.2517 0.2549
1.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 03031 0.3078 0.3106 0.3133
03159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.338%
0.3413 0.3438 0.3461 0.3485 0:3508 0.3531 0.3554 0.3577 0.3599 0.3621
0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 03770 0.3790 0.3810 0.3830
0.3849 0.3869 0.3888 0.3907 0.3925 03944 - 0.3962 (.3980 0.3997 0.4015

0.4032 0.4049 0.4066 0.4082 0.4099 04115 0.4131 0.4147 04162 04177
0.4192 0.4207 04222 04236 0.4251 0.4265 04279 0.4292 0.4306 04319
04332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441
. 0.4452 0.4463 0.4474 0.4484 0.4495 04503 04515 04525 0.4535 0.4545
- L7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 04616 04625 04633
1.8 0.4641 0.4649 04656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
1.9 04713 04719 0.4726 0.4732 04738 0.4744 0.4750 04756 04761 0.4767
2.0 0.4772 0.4778 04783 0.4788 04793 0.4798 0.4803 0.4808 04812 0.4817

21 04821 0.4826 0.4830 04834 04838 0.4842 0.4846 04850 04854 04857
2.2 0.4861 04864  0.4868 04871 0.4875 0.4878 0.4881 0.4884 0.4887 04890
2.3 0.4893 0.4896 0.4898 0.4501 0.4904 0.4906 0:4909 0.4911 04913 04916
24 04918 0.4920 04932 04925 0.4927 04929 0.4931 0.4932 04934 0:4936
25 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 04952
2.6 04953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
27 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 04973 04974

28 0.4974 04975 04976 0.4977 0.4977 04978 04979 0.4979 0.4980 0.4981
29 0.4981 0.4982 04982 04983 04984 04984 04985 0.4985 0.4986 0.4986
30 04987 0.4987 0.4987 0.4988 04988 04989 0.4989 0.4989 0.49%0 04990

The highlighted value is 0.3944




Critical Values for t- Distribution

r=-1.8125
Conf. Level 0.1 0.3 0.5 a.7 0.8 0.9 0.93 0.98 .99
One Tail 045 0.35 0.25 0.15 a1 g 0.025 .01 o0s -
Two Tails 0.9 0.7 0.5 0.3 0.2 0.05 6.62 .01
daf Values of
! 0.1584  0.5095 1.0000 19626 3.0777 63137 [12.7062 318210 63.6559
2 0.1421 04447 08165 13862 1.8856 2.9200 4.3027 6.9645 9.9250
3 0.1366 04242 07649 1.2498 1.6377 2.3534 3.1824 4.5407 5.8408
4 0.1338 04142 07407 1.1896¢ 1.5332 2.1318 2.7765 3.7469 4.6041
5 0.1322 04082 0.7267 11558 1.4759 2.015Q 2.5706 3.3649 4.032)
6 0.1311 04043 07176  1.1342 1.4398 1.9432 2.4469 3.1427 3.7074
7 0.1303 04015 07111 1.1192 14149 1.8946 2.3646 2.9979 3.4995
8 0.1297 03995 07064 1.1081 1.3968 - 1.8595 2.3060 2.8965 - 3.3554
9 0.1293 03979 07027 1.0997 13830 1.8331 2.2622 2.8214 3.2498
16: 0.1280 03966  0.6998 1.0931  1.3722 JBAR§ - 2.2281 2.7638 3.1693
11 0.1286  0.3956 0.6974 - 1.0877 13634 1.7959 2.2010 2.7181 3.1058
12 0.1283 03947 0.6955 10832 1.3562 1.7823 2.1788 2.6810 3,0545
13 0.1281 03940 0.6938 10795 1.3502 L7704 2.1604 . 26503 3.0123
14 0.1280 0.3933 0.6924 10763 13450 L.7613 2.1448 2.6245 2.9768
15 0.1278 03928 0.6912 1.0735 1.3406 1.7531 2.1315 2.6025 2.9467
16 0.1277 03923 06901 10711 13368 1.7459 2.1199 2.5835 2.9208
17 0.1276  0.3919 0.6892 1.069¢0 1.3334 1.739% 2.1098 2.5669 2.8982
18 0.1274 03915 0.6884 10672 1.3304 1.7341 2.1009 2.5524 2.8784
19 01274 03912 0.6876 10655 13217 17291 2.0930 2.5395 2.8609
20 0.1273 03909 06870 1.0640 13253 1.7247 20860 2.5280 2.8453
21 0.1272 03906 0.6864 1.0627 1.3232 1.7207 2.0796 25176 2.8314
22 0127t 03904 0.6858 1.0614 1.3212 1.7171 2.0739 2.5083 2.8188
23 0.1271  0.3902 0.6853 1.0603 13195 1.713¢ 2.0687 2.4999 2.8073
24 0.1270 03900 0.6848 1.0593 13178 1.7109 2.0639 24922 2.7970
25 0.1269 03898 0.6844 10584 1.3163 1.708% 20595 . 2.4851 27874
26 0.1269 03896 0.6840 1.0575 13150 1.705¢ 2.0555 24786 2:1187
27 0.1268 03894 0.6837 1.0567 13137 1.7033 20518 24727 27707
28 0.1268 03893 06834 10560 13125 17011 2.0484 24671 27633
29 0.1268 03892 06830 1.0853 13114 1.699¢ 2.0452 24620 2.7564
30 0.1267 0.3890 0.6828 10547 13104 1.6973 2.0423 24573 2.7500
40 01265 0.3881 0.6807 10500 13031 1.6839 20211 24233 2.7045
50 01263 03875 0.6794 1.0473  1.2987 1.6759 2.0086 24033 2,6778
60 0.1262 03872 06786 1.0455 1.2958 1.6706 2.0003 2.3901 2.6603
70 0.1261. 03869 0.6780 1.0442 1.2938 1.6669 1.9944 2.3808 2.6479
80 0.1261  0.3867 06776 1.0432 12922  1.6641 1.9901 2.3739 2.6387
90 0.1260 0.3866 0.6772 1.0424 1.2910 1.6620 1.9867 2.3685 2.6316
100 01260  0.3864 0.6770 [.0418  1.2901  1.6602 1.9840 2.3642 2.6259
250 0.1258 03858 0.6755 1.038¢ 1.2849 1.6510 1.9695 23414 2.5956
500 0.1257 03855 0.6750 1.0375 1.2832 1.6479 1.9647 2.3338 2.5857

The highlighted value is 1.8125

See Normal Distribution




Critical Values for Chi-Squared Distribution

)

S

¥? =9.2363

PROBABILITIES (OR AREAS UNDER CHI-SQ

0

ABOVE GIVEN CHI-SQUARE VALUES)

UARE DISTRIBUTION CURVE

0.995 099 0975 095 0.90 0.05  0.025 0.01 0.005
df Values of Chi-Squared
I 00000 00002 00010 00039 00158 27055 |3.8415 50239 6.6349 7.8794
2 00100 00201 00506 0.1026 02107 46052 |59915 73778 9.2104 10.5965
3 00717 0.1148 02158 03518 05844 62514 |7.8147 9.3484 113449 12.8381
4 02070 02971 04844 07107 1.0636 7.7794 | 94877 11.1433 13.2767 14.8602
5 04118 05543 08312 11455 1.6103 OEEESeC11.0705 12.8325 150863 16.7496
6 06757 08721 12373 16354 22041 10.6446 125916 14.4494 16.8119 18.5475
7 09893 12390 1.6899 21673  2.8331 12,0170 14.0671 16.0128 184753 202777
8 13444 1.6465 21797 27326 3.4895 133616 155073 17.5345 20.0902 21.9549
9 17349 20879 27004 33251 41682 14,6837 169190 19.0228 21.6660 23.5893
10 21558 2.5582 32470 39403 4.8652 15.9872 183070 20.4832 23.2093 25.188]
11 26032 30535 3.8157 45748 55778 17.2750 19.6752 219200 24.7250 26.7569
12 30738 35706 44038 52260 63038 18.5493 21.0261 23.3367 262170 28.2997
13 35650 4.1069 50087 58919 7.0415 19.8119 223620 247356 27.6882 29.8193
14 40747 46604 56287 65706 7.7895 21.0641 23.6848 26.1189 291412 31.3194
15 46009 52294 62621 7.2609 8.5468 223071 24.9958 27.4884 30.5780 32.8015
16 51422 58122 69077 79616 93122 23.5418 262962 28.8453 31.9999 34.2671
17 56973 64077 75642 86718 10.0852 24.7690 27.5871 30.1910 33.4087 35.7184
18 62648 7.0149 82307 93904 10.8649 259894 28.8693 31.5264 34.8052 37.1564
19 68439  7.6327 89065 10.1170 11.6509 27.2036 30.1435 32.8523 36.1908 38.5821
20 74338 82604 95908 10.8508 12:4426 28.4120 31.4104 34.1696 37.5663 39.9969
21 80336 88972 10.2829 115913 132396 29.6151 32.6706 354789 389322 41.4009
22 86427 9.5425 109823 123380 14.0415 30.8133 33.9245 36.7807 40.2894 427957
23 92604 101957 11.6885 13.0905 14.8480 32,0069 351725 38.0756 41.6383 44.1814
24 9.8862 10.8563 124011 13.8484 15.6587 33.1962 364150 39.3641 42.9798 45.5584
25 105196 115240 13.1197 14.6114 164734 343816 37.6525 40.6465 443140 46.9280
26 111602 12,1982 13.8439 153792 17.2919 35.5632 38.8851 41.9231 456416 48.2898
27 118077 12.8785 14.5734 16.1514 18.1139 36.7412 40.1133 43.1945 46.9628 49.6450
28 124613 13.5647 153079 169279 18.9392 379159 413372 444608 48.2782 50.9936
29 13.1211 142564 160471 17.7084. 19.7677 39.0875 42,5569 45.7223 49.5878 52.3355
30 137867 14.9535 16.7908 18.4927 20.5992 40.2560 43.7730 46.9792 50.8922 53.6719

The highlighted value is 9.2363

10




