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i)  Distinguish the following terms:
a) Population and Sample;

b) Parameter and Statistic. b

ii) A researcher wants to estimate the overall average weekly occupancy rates of
three-star hotels in Sri Lanka. A sample of 32 hotels from the 121 three-star hotels
located in various parts of Sri Lanka was randomly selected to this study. Identify
the relevant

a) Population; b) Sample; c) Parameter; and d) Statistic to this study.

(06 Marks)

There is a dispute between the management and the labour union regarding the
efficiency and productivity of the employees of a manufacturing company. The
management believes that it was taking the employees more than 20 minutes to
complete a certain job task. A sample of 85 employees are selected and timed to
complete the certain job task. The results are placed in the frequency table shown below.

Time to completion Number of employees
(in minutes) (Frequency)
5-6 2

7-8 8
9-10 10
11-12 15
13-14 17
15-16 14
17-18 7
19-20 9
21-23 3

a) Identify the relevant variable to this study.

b) Whether the variable identified in part (a) is (1) Qualitative or quantitative? (2)
Discrete or continuous? Justify your answers.
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g)

What is the level of measurement of the variable identified in part (a)? Justify your
answer.

Compute mean, median, and mode completion time of the certain job task. Interpret
YOUur answers.

Which of the measures computed in part (d) is probably a better measure to measure
the cfficiency and productivity of an employee in the manufacturing company?

Is management’s belief about the completion time of the job task correct based on
the selected sample? Justify your answer using the measures computed in part (d).

Management is also concerned that there is too much variations in the amount of
time taken by the employees to complete the task. Identify and compute the statistic
that would address management’s concern.

(14 Marks)
(Total Marks 20)

Define the following terms:

a) Mutually exclusive events;  b) Independent events. f

A broker knows from the past experience that the probability that a client will buy
stock is 65%. The probability that the client will buy a government bond if he or
she already own stock is 35%.

a) What is the probability that a client owns both? ;
b) Are buying stock and buying bond are independent? Explain.

(06 Marks)

]

tate the assumptions that are necessary for applying the following probability
distributions:

a) Binomial distribution; b) Poisson distribution,

Ten percent of the computer disks produced by a new process are defective. If
there are 10 disks in a box;

a) How many disks would you expect to be defective?

b) What is the probability that the number of defective disks equals the expected
number you determined in part (a)?

¢) What is the probability that at least 2 is defectives?

(08 Marks)
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i)  Distinguish the terms “normal distribution” and “standard normal distribution”.

ii)  The amount of soft drink bottles is normally distributed with a mean of 2.0 liters
and a standard deviation of 0.05 liter. What proportion of the bottles will contain

a) Between 1.90 and 2.0 liters?
b) Below 1.90 liters or above 2.10 liters?

(06 Marks)
(Total Marks 20)

1) A stationery store wants to estimate the mean retail value of greeting cards that it
has in its inventory. A random sample of 30 greeting cards indicates a mean value
of Rs. 255 and a standard deviation of Rs. 44,

a) Construct a 95% confidence interval estimate of the miean value of all greeting
cards in the store’s inventory. Interpret the interval.

b) Suppose there were 2500 greeting cards in the store’s inventory. Estimate the
total value of the inventory using the interval constructed in part (a).

¢) What assumption do you need to make about the population distribution to
construct the interval in part (a)? i
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i) Ifaquality control manager wants to éstimate the mean life of light bulbs to within
+ 20 hours with 95% confidence and also assumes the population standard
deviation is 100 hours, how many light bulbs need to be selected?

(10 Marks)

i)  State the six steps of hypothesis testing.

if) A fast-food chain has developed a new process to ensure that orders at the drive-
through are filled correctly. The previous process filled orders correctly 85% of
the time. Based on a sample of 100 orders using a new process, 94 were filled
correctly. At the 0.01 level of significance, can you conclude that the new process
has increased the proportion of orders filled correctly?

(10 Marks)
(Total Marks 20)
Distinguish between
a) Independent variable and dependent variable;
b) Coefficient of correlation and coefficient of determination.
(04 Marks)
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The management of Hope Airlines believes that there is direct relationship between
advertising expenditures (X) and the number of passengers (Y) who choose to fly Hope
Airlines. To determine whether this relationship does exist and, if so, what its exact
nature might be, monthly values for advertising expenditures and number of passengers
were collected for the 15 most recent months.

The data are shown in the table below.

a)
b)

Observation  Advertising cost ~ Number of Passengers

(Month) (in Rs.1000’s) (in 1000’s)
(X) (Y)
1 10 15 ;
2 12 17 *
3 8 13
4 17 23
5 10 16
6 15 21
7 10 14
8 14 20
9 19 24
10 10 17
11 11 16
12 13 18
13 16 23
14 10 15
15 12 16

Construct a scatter diagram for the data.

Comment on the relationship between advertising cost and number of passengers
using the scatter diagram. !

Compute the least squares linear regression line of Y on X. Sketch this line on the
scatter diagram constructed in part (a).

What does this line tell you about the relationship between advertising cost and
number of passengers?

How much of variations in number of passengers is explained by advertising
expenditures?

If the adverting expenditure is Rs.9000, how many passengers would choose Hope
Airlines to fly?

(16 Marks)
(Total Marks 20)
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1))

The revenue (in thousands) of a private company in Sri Lanka by quarter since 2018 is
given in the following table:

a)

b)

Quarter
Year QI Q2 Q3 Q4
2018 203 187 7] 231
2019 217 206 84 241
2020 237 225 92 270
2021 262 247 113 300

Calculate the four quarterly seasonal indexes using ratio-to-moving-average

method.

The trend equation for the revenue of the company is given as Y=162.5 + 4.306t.
Forecast the 2022-Quarter Two (Q2) revenue.

4

What is the deseasonalized revenue for 202 1-Quarter Three (Q3)?

(12 Marks)

A factory produces 50 cylinders per hour. Samples of 5 cylinders are taken at random
from the production at every hour and the diameters of ¢ylinders are measured. You are
required to draw an R chart from the data and interpret about the process quality.

! e
(For n=5, A2=0.58; D3=0; D4=2.11) ' ~
Sag‘fl‘g X1 X2 X3 X4 X5 | Average | Range
o 271 263 231 267 259 | 2582 0

2 258 230 229 270 223 242 47
3 264 241 234 252 225 | 2432 39
4 262 257 267 254 26 | 2572 21
5 246 259 262 243 258 | 253.6 19
6 268 249 242 238 257 | 2508 30
7 257 240 238 248 262, | 249 24
8 220 238 232 245 265 240 45
9 218 222 220 233 247 228 29
10 231 233 260 268 270 | 2524 39

(08 Marks)

(Total Marks 20)



Student t-Distribution

af ﬁi\ BT 05 025 01 D08
1 3.078 6.314 12,708 31.827 G3.657
2 1.BRE 2.820 4.303 65.965% 9.02%
3 1.638 2.353 3.182 4.541 5. 841
4 1.533 2.132 2. 776 3747 4.604
5 1,476 2.015% 2.571 3.365 4,032
& 1.440 1.943 2.447 3,143 2707
7 1.415 1,895 2,365 2,998 2,499
& 1.397 1.860 2.306 2.806 3.355
G 1.383 1.833 2,262 2.821 3,250
10 1.372 1.812 2.228 2.764 3,169
P 1.363 1796 2.201% 2,718 3.106
12 1.356 1782 2.179 2681 3.05%
13 1.350 1.771% 2.160 2.650 3.012
14 §.345 1.761 2,145 2.624 2.977
15 1.341 1.753 2,131 2.602 2.947
16 1.337 1.7486 2.120 2.583 2.921
17 1.333 1.740 2,110 2.567 2808
I8 1.330 }.734 2. 101 2.552 2.878
19 1.328 1.729 2.003 Z2.539 2.86)
20 1.32% 1.725% 2. 086 2.528 2845
21 ¥.323 1.721 2.080 2.518 2831
23 1.321 1,717 2.074 Z.508 2.818
Z3 i.319 1.714 Z.069 2.500 2.8G7
24 1.318 1,711 2.064 2482 2.797
pa 1.316 1.708 2.060 2.48% 2.7RY
28 1.315 1.706 2.656 2478 2779
27 1.3%4 1.703 2.052 2473 2771
28 1.313 1.701 2.048 2467 2.763
29 .31 1.699 2.045 2462 2.756
30 1.310 1,607 2.042 2.457 2750
40 1.303 1.684 2.021% 2.423 2.704
60 1.296 1.671 2.000 2.390 2.660
12 1.289 1.658 1.980 2.358 2.617
- 1.282 1.645 1,960 2.326 2.576

Source: Paul G. Hoel, Elementary SIGUSHCS, dred ect, (New York
john Wiley & Sons, 1971).



Area Under Standard Normal Curve

P(0<Z<z)
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