AL/2021(2022)/31/E-1 1063
(86 6 6898 wEOH [upapts LFinfamouenwsl /Al Rights Reserved] i

(2 e Emo ceonbnesznd & gom Bm® oemb Be818 i~ % cebocend 6 e Sme semtanBnnd)
Geomemal uflmed Hoembmemd SeBenal U 'ﬁm@ D BT DT ™ ET LD Gesmal  UfleFs  SmabneD
Department of Examunations, Sri Lanka Department ol B, Skl hnf® LT BBATTEE s, Sri Lanka Department of Examinations, Sri Lanka
€ e Booe cmbnefaind § gum Boo gy

Benwnel ufl ensd  SHenambsend  @eoriens :‘.m g{g}mm@mﬁﬂ%ﬁﬁ G?magu@uﬁ;fv_zﬁ% Ggsffggma
glnsm ewig wuSnm opn (cod esg) Swwe, 2021(2022)
sevallll CUTEHIS SITHIU usEy (2_wi sNU uflens, 2021(2022)
General Certificate of Education (Adv. Level) Examination, 2021(2022)

£1832390 E30RBOBICS

I
; 2 . e57c3 @¢E3
suslail  Lsitefefeursiuwisd I ‘31\ |E\ |I} @;m@ 10swfld a0 mentD

Business Statistics 1 Two hours

Instructions:

¥  Answer all questions.

¥ Write your Index Number in the space provided in the answer sheet.

s#  Statistical tables will be provided. Use of Calculator is not allowed.

s Instructions are given on the back of the answer sheet. Follow those carefully.

% In each of the questions 1 to 50, pick one of the alternatives from (1), (2), (3), (4), (5) which
is correct or most appropriate and mark your response on the answer sheet with a cross (x)
on the number of the correct option in accordance with the instructions given at the back of
the answer sheet.

A\ -

1. Consider the following statements on ordinal scale measurement.
A - The order is meaningful but the difference is not meaningful.
B - The magnitude of the interval and the value zero are meaningful.
C - The value itself is not meaningful.
The true statement/s from the above is/are,
(1) only A. (2) only A and B. (3) only A and C.
(4) only B and C. (5) all A, B and C.

2. Which of the following statements is true?

(1) Response errors in a completed questionnaire are removed during the editing stage.

(2) The response rate in the interview method is less than the response rate in the postal
method.

(3) The way the questions are asked in a questionnaire sometimes affects the response.

(4) Data classification affects the reliability of the data,

(5) Questions with choices are not included in the questionnaire.

3. Which of the following statements is true?

(1) Class width is used to calculate the area of each rectangle of a histogram.

(2) Only the height of the columns should be considered when creating a multiple vertical bar
chart.

(3) The values of a relative frequency distribution are given in integers only.

(4) Tt is not always possible to construct a histogram for a frequency distribution with unequal
classes although it is always possible with equal classes.

(5) Data represented by a percentage component bar chart can also be represented by a pie
chart.
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[see page two




AL/2021(2022)/31/E-1 2-
4 A

4. The marks obtained by 27 students are given in the following stem-and-leaf diagram. (Stem unit
is 10 and leaf unit is 1)

3 2 3 4 5
4 1 3 4 4 5 6
5 0 2 3 4 5 7 8
6 2 3 4 5
7 4 5 5
8 6

What is the inter quartile range (IQR)?

(1) 155 (2) 160 (3) 200 4) 320 (5) 54.0

5. Consider the following statements.

A - The width of a class interval is calculated by taking the dlfference between the upper
and lower class boundaries.

B - Raw data cannot be accurately retrieved from a frequency polygon.

C - Relative frequency polygon cannot be used to obtain exact median of a data set.

The true statement/s from the above is/are
(1) only A. (2) only C. (3) only A and B.
(4) only B and C. (5) all A, B and C.

6. Which of the following statements is true?

(1) The median which is a measure of the central tendency does not represent all observations.

(2) The total frequency less than any upper class boundary is indicated by the percentage ogive with
that class boundary.

(3) When there is a positive skewness in the distribution, there is a long tail on the right side than the
left side of the frequency polygon.

(4) The kurtosis measurements represent the asymmetry of a distribution.

(5) If the standard deviation of a distribution is large, then the sample mean is a reliable estimator of
the central tendency.

7. Which of the following statements is false?

(1) The geometric mean is appropriate when the data is in the form of ratios or percentages.
(2) The kurtosis coefficient is zero for a normal distribution.
(3) The most suitable dispersion measure to compare variability of any two data sets is the coefficient
of variation.
(4) For a moderately skewed distribution, (mean-mode)= 3{mean-median).
(3) The dispersion measurements provide information about the reliability of the sample mean.
|
8. A person travels from one city to another city on a bicycle. His speeds for each of the Zth of the
total distance are 30 km/hr, 60 km/hr, 40 km/hr, and 20 km/hr, respectively. What is the average
speed for the cyclist?
(1) 20 km/hr (2) 24 km/hr (3) 30 km/hr (4) 32 km/hr (5) 34 km/hr

9. Consider the following statements.
A - The coefficient of variation of a data set is 100% when the mean is 5 and the standard
deviation is 5.
B - When a constant value is subtracted from each observauon in a group of observations,
it directly affects the variability of the data set.
C - If the coefficient of variation of a data set is high, data are less consistent.

The true statement/s from the above is/are,
(1) only A. (2) only A and B. (3) only A and C.

(4) only B and C. (5) all A, B and C. D
[see page three
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10. What is the inter quartile range for the standard normal distribution?

(1) -0.20 {2y 020 (3) 0.50 (4) 0.75 (3) 135

11. Consider the following statements with respect to the cumulative distribution function given below.

A - (Q3 - Qz) = (Q2 - Ql)
B - (Qg - Qz) > (Qg - Ql)
C - Box plot of the distribution has a longer right whisker than the left whisker.

140-

120 |

100 -

80 -

60 -
40

Cumulative frequency

20

0

350 275 300 125 350 375
X

The true statement/s from the above is/are
(1) only A. (2) only B. (3) only A and C.
(4) only B and C. (5) all A, B and C.

12. For a certain distribution, Pearson’s coefficient of skewness is 0.24, the median is 24.50 and the
mean is 25.14. What is the variance of the distribution?

(1) 32 (2) 48 (3) 62 (4) 64 (5) 72

13. The regression line of ¥ on X and X on Y are given by ¥ = bytb X and X=ag+a,¥ respectively.
The estimate of the Pearson’s correlation coefficient between X + k% and ¥, where k is a constant,

is given by
(1) apb,. (2) kK:+ab,. (3) kxijab . @& £ ab . (5) k+ab,.

14. Which of the following statements is true with respect to scatter diagram for precise estimate of
regression slope coefficient in simple linear regression?
(1) Small error variance and large variance of X
(2) Small error variance and small variance of X
(3) Large error variance and small variance of X
{4) Large error variance and large variance of X
(5) Small error variance and zero variance of X

15. Three individuals A, B and C were ranked by two judges. If B was ranked 2 by both judges
then the possible value/s of rank correlation coefficient, r, isfare

1) r=0. @ —1<r<l. (3) r,=00rr=1.
4) r,=-lorr =1 (5) r,=-lorr,=0.

. _/
[see page four
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16. Consider the following statements about rank (Spearman’s) correlation coefficient.

A - It measures only the strength of linear relationship between two random variables.
B - It measures the consistency of direction in the relationship between two random variables.
C - It measures only the non-linearity of the relationship between two random variables.
The true statement/s from the above is/are,
(1) only A. (2) only B. (3) only A and C.
(4) only B and C. (5) all A, B and C.

17. After rolling a dice for 600 times under the same conditions, a student stated that the outcomes of
the dice occur equally likely. Which probability approach/approaches has/have been used to make the
above statement?

(1) Classical approach

(2) Subjective approach

(3) Relative frequency approach

(4) Classical approach and relative frequency approach
(5) Relative frequency approach and subjective approach

18. A, B and C are three collectively exhaustive and mutually exclusive events in the sample space §.
It is given that P(A)=Tp*—p, P(B)=1-4p+5p® and P(C)=1-2p. If P(A)<P(C) then what is the
value of ‘p’?

1 1 1 1 1
m @ ® 3 @ 3 ) 5

19. If A and B are two events such that P(A|B")= 3P(AIB) and P(B’)= 2P(B) then what is the value
of P(B'1A)?

1l 2l 3"2‘ 46 5E
W 5 ® 3 3 @ = Ok

20. The probability of occurring event A is four times much as occurring an event B. If these two
events are independent and P(ANB)=p, (p>0) then what is the value of P(A)?

Jr

; @) 4p ) 2p

1 P
(1) 1 ) 5 (3)

21. The random variable X has the following probability distribution.

X: 1 2 3 4 5

P(x): a 01 |b 03 |01

If @ and b are constant terms and it is given that E[X-5]=-1.8, then what is the value of the
mode of the above distribution?

(1) 03 ) 04 3 3 (4) 3.2 %) 4
22. Which of the following statements is true?
(1) If X is a continuous random variable and b is a constant then P(X=b)=p where 0 < p < 1.
(2) The expectation of a discrete random variable is always a positive value.
(3) The mean and standard deviation of a set of negative values are also negative.
(4) The variance of a discrete random variable X with zero mean is equal to E[X?].

X
(5) If X is a discrete random variable, then Var[;+7} = 4Var(X).

. S
[see page five
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23.

24.

25.

26.

27.

28.

29,

30. Consider the following statements about the standard error of an estimator.

If X follows a binomial distribution with n=5 and p =04 then what is P(X>3|X>2)?
870 870 870 3174 2304
) == @) — 3 — 4 — 5y —
6826 3456 3174 6630 3456

Customers arrive randomly at a certain bank according to a Poisson distribution at an average rate
of 3 per minute period. What is the probability that at least two customers arrive in the 30 second
interval ?

(1) 4¢3 (2 1 - 4e? (3) 2.5¢713 @1-2515 (5)1 -3¢t

A certain company sponsors a bicycle race. Suppose the time it takes to ride the race has a normal
distribution with mean 62.5 minutes and standard deviation of 5 minutes. If the company decided
to reward only the fastest 27% of the riders of the race, what is the cut off time to receive an
award?

(1) 58.80 minutes (2) 59.45 minutes (3) 63.85 minutes (4) 65.55 minutes (5) 66.20 minutes

What is the most appropriate sampling technique for a population with linear trend?
(1) Stratified random sampling (2) Simple random sampling
(3) Systematic sampling (4) Cluster sampling

(5) Quota sampling

Consider the following statements about sampling.

A - Quota sampling is the combination of convenient and stratified sampling.
B - Non-probability sampling occurs when a researcher’s goal is to study a specific sample
of interest and be less concerned about generalizing to the total population.

C - Non-probability sampling estimates are always worse than that of probability sampling.

The true statement/s from the above is/are
(1) only A. (2) only A and B. (3) only A and C.

(4) only B and C. (5) all A, B and C.

Let a random variable ¥ has a N(g, 597). What is the Var () from a simple random sample of
size n=20 without replacement if population size is 2007

(1) 520 (2) 27.00 3y 27.30 (4) 29.85 (5) 33.00
Consider the following staternents about the statistical properties of three estimators;

91, 632 ,and @, of ., where

B, = ﬁi LXi! ézz ;}__1 :LlXi’ éz = % ,-=1X"
A - é; is biased and more precise than 93
B - 52 is unbiased and more precise than 6}1
C - 633 is unbiased and less precise than él
The true statement/s from the above is/are,
(1) only A. (2) only B. (3) only C.
(4) only A and C. (5) all A, B and C.

A - It depends on the sample size.
B - It depends on the distribution of the estimator.
C - It depends on the values of at least one parameter of the distribution of the estimatot.
The true statement/s from the above isfare,
(1) only A. (2) only B. (3) only C.
(4) only A and C. (5) all A, B and C. )

[see page six
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31. A simple random sample is to be taken to estimate the population proportion, P and it is intended
to estimate P within £0.0196 of the true value at «=005. What is the required sample size
to estimate P ignoring finite population correction if the population proportion is expected to lie
between 0.1 and 0.27

(1) 1000 (2) 1200 (3) 1300 (4) 1500 (5) 1600

32. A random sample of size 9 was selected from a population Nt ,0 2). What is the point estimate
of ¢ if 90% confidence interval for # is (12.2, 30.8)?

(1 12 (2) 14 (3) 15 (4) 16 (5) 18

33. Consider testing H;:P=04 vs H :P>04, where P is the probability of observing a head in
a single toss of a coin. What is the probability of type I error of the test if Hy is rejected when
there are 7 or more heads in 10 tosses?

(1) 0.032 (2) 0.041 (3) 0.050 (4) 0.055 (5) 0172
34. Consider the following statements on the central limit theorem.
A - The distribution of sample mean has a normal distribution.
B - The distribution of L-n is a standard normal distribution as n —> @
N
C - The sample mean X of a random sample from any distribution with finite variance, ¢
2
and the mean, ¥, is approximately normally distributed with # and En— when sample
size, n, becomes large.
The true statement/s from the above is/are
(1) only A. (2) only A and B. (3) only A and C.
(4) only B and C. (5) all A, B and C.

35. Consider testing H: ¢= 15 vs H;: u> 15 using a random sample size 36 from a N(u,9).
What is the probability of type Il error for a specific H: u= 16, if the probability of type I
error is 0.05?

(1) 005 {2) 029 (3) 035 (4) 0.36 (5) 095

36. Consider testing Hy: u=110 vs H: p >110 using a random sample size 15 from a N(# , 1500).

What is the critical region if the power of the test is 0.8413 and H: g =1257
(1) x>115 2) x<120 (3) X>135 4) X <148 (5) x>148

37. Consider testing Hy: u# =200 vs H : u <200 using a random sample of size 9 from N(u 81).

What is the sampling distribution of X for a specific alternative hypothesis, H: g = 1807
(1) X~N(=209) (2) X~N(20,9) (3) X~N(180,3)
@) X~N(180,9) (5) X ~N(200,3)

38. Consider the following statements about the F-test in Analysis of Variance.

A - A required condition for F-test to be used is that the response variable is distributed
normally.
B - If between group sum of squares is large, value of F-test statistic will be large.
C - F-test statistic is the sum of sample variances.
The true statement/s from the above is/are
(1) only A. (2) only B. (3) only C.
(4) only A and B, (5) all A, B and C.
o J

[see page seven
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39. Consider the following statements about Analysis of Variance model ij = M +T;+ 8,

A - Y,and g are distributed normally.

B - Y;j and €y both have same variance.

C - Yij and &; both have same mean value.

The true statement/s from the above is/are,

(1) only A. (2) only B. 3) only C.
(4) only A and B. (5) all A, B and C.
40. A dice was tossed 60 times and the summary of the results is as follows.
Value 1 2 3 4 5 6
Frequency 15 13 9 5 11 7

The test statistic and the degrees to freedom for the test H, : fair dice vs H; : not a fair dice,
respectively are,
(1) Sand 7. (2) 7and5. (3) 7 and 6. (4y 9 and 5. (5) 9 and 6.

41, Consider the following statements.
A - The additive time series model assumes that the components of the model are independent
of each other,
B - The muliiplicative time series model assumes that the components of the model are of
independent of each other.
C - All the components of a multiplicative time series model are expressed in percentages.

The true statement/s from the above is/are,
(1) only A. (2) only B. (3) only A and C.
(4) only B and C. {3) all A, B and C.

42. The estimated trend equation of sales (¥) of a commodity is given by ¥=360+36X where X is year
with the origin is 1988, and Y is number of units sold per year. What is the estimated sale for the

month of October 19947
(1) 47.80 (2) 48.03 (3) 48.88 (4) 55.00 {5) 58.87

43. Ratio to trend method for seasonal indices provides good results if,
(1) the periods are of long duration. (2) the periods are given six monthly.
(3) the periods are given monthly. (4) the periods are damped fluctuation.
(5) the periods are given in annually.

44. Which component/s of a time series is/are attached to the term recession?
(1} trend (2) seasonal (3) cyclical
(4) trend and seasonal (5) trend and irregular

45. Consider the following statements,
A - Lower control limit indicates the lowest limit for variation in the process due to

assignable causes.
B - The vertical axis of the control chart represents magnitude of the quality statistic of
each sample.
C - If all the sample points fall inside the two control limits, there is no presence of
assignable causes of variation in the process of production.
The true statement/s from the above is/are,
(1) only A. (2) only B. (3) only A and B.
(4) only B and C. (5) all A, B and C.

\. _/
[see page ¢ight
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46.

47.

48,

49.

50.

~
Consider the following statements.
A - Sample points falling outside the three sigma limits from the mean (¢ +30) is due to
the presence of some assignable causes in the production process.
B - The assignable causes of variation are due¢ to non-random causes.
C - Chance variation cannot be reduced with a modification in the process itself.
The true statement/s from the above isfare,
(1) only A. (2) only B. (3) only A and B
(4) only B and C. (5) all A, B and C.

Consider the following statements.

A - The minimum level of quality acceptable in a given lot of products is called Acceptable
Quality Level (AQL).
B - The relationship between the probability of accepting the lot of and the percent defective
lot is described by Operating Characteristic Curve.
C - Rejecting a good quality lot is called consumer’s risk.
The true statement/s from the above is/are,
(1) only A. (2) only B. (3) only A and B.
{4) only B and C. (5) all A, B and C.

The wages per month for an employee were Rs. 20000 in year 2000, and 25000 in year 2005.
The consumer price index for these years were 95 and 190, respectively. What is the increase in
the real wage index for the period?

(1) -625 2y =375 (3) 375 (4) 62.5 (5) 64

Which index/ indices satisfies/ satisfy both time reversal and factor reversal tests?
{1) Fisher’s Index
(2) Laspeyre’s Index
(3) Marshall-Edseworth’s Index
(4) Fisher’s Index and Laspeyre’s Index
(5) Laspeyre’s index and Marshall-Edseworth’s Index

Suppose a worker of a factory earns daily salary of Rs. 500/= and his expenditure patiern is as given
below.

Group Index Expenditure (Rs.)
Food 125 X
Clothing 150 200
House rent 160 y
Fuel 200 50

If the cost of living index for a day is 150, and he spends all his income during a day, the
expenses on food and house rent in rupees, respectively are,

(1) 142 and 108. (2) 143 and 107. (3) 140 and 110.
(4) 145and 105. (5) 150 and 100.
s % %
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| Three hours Additional Reading Time - 10 minutes

(" Use additional reading time to go through the question paper, select the questions you will answer and
L decide which of them you will prioritise.

Instructions: )

% Answer five questions selecting at least two questions from each part.
s Statistical tables and graph papers will be provided. Use of calculators is not allowed.

Part1

1. (a) Briefly explain the importance of Business Statistics to a business institute.
(b) Giving reasons, state whether each of the following statements is true or false.
(i) Statistics are used to study individual phenomena.

(i) In the case of a personal interview method, the interviewer may not be able
to bias the responses.

(03 marks)

(iii) Cumulative frequency percentages of class intervals can be determined directly
using Ogives.
(iv) It is not always necessary to examine the data before analysis. (04 marks)

(c) Frequency distribution of marks obtained by 100 students for a certain subject is
given below.

Mark interval 0-19 | 20-39 | 40-59 | 60-79 | 80-99

Frequency 10 20 50 15 05
(i) Draw greater than and less than cumuiative frequency curves on the same plot. (03 marks)
(i) Find the median of the distribution using the plot. (01 mark)
(iii} Find the 65" percentile of the marks using the plot. (02 marks)

(d) The following data are the heights(cm) of chilly plants recorded from two
purseries A and B. :

Nursery A

g8 |7 ] 6 | 5 4 [ 3 ]9 |10 1u|1
1 10| 9 | 7 7 g | 9 |10 7
g8 .9 |10 ] 10| 9 8 | 8 | 9 | 9 | 8

Nursery B
4 5 7 6 8 10 11 11
9 10 9 8 7 10 9 8 7 7
8 9 3 9 9 9 9 9
\ " _

[see page two
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(i) Construct stem-and-leaf plot for each data set separately. (02 marks)
(ii) Construct box and whicker plot for each data set separately on the same graph. (03 marks)
(iii) Compare the shape of the distributions of the two data sets based on the plots. (02 marks)
2. (a) What are the properties of a good central tendency measure? _ (02 marks)
(b) What are the basic characteristics of a distribution of data? Briefly explain the
importance of each of them. (05 marks)
(c) The following is a frequency distribution of diseases identified in a health camp
attended by 300 individuals. The mean for the data is 2.15. Find the frequenmes
that correspond to the blanks in the frequency distribution.
dN.‘" of o123 ]4|51:6
iseases .
Frequency | 55 | - [ 80 | — | 30| 20 | 10
(04 marks)
(d) What are the limitations of standard deviation in comparing dispersion of different
data sets? (03 marks)
(¢) The following table shows the data recorded on lifetime of two new electronic
products from a market survey.
Lifetime Product A Product B
(No. of years)
0-2 8 6
2-4 14 8
4-6 12 16
6-8 8 11
8-10 6 8
10-12 2 1
(i) Which product has higher mean lifetime? (02 marks)
(i) Which product has less variation of lifetime? (04 marks)
3. (a) (i) Why is the Consumer Price Index (CPI) important in the economy of a country? (02 marks)
(i) List the indices used to- measure the inflation in Sri Lanka. (01 mark)
(iii) Compare Colombo Consumer Price Index (CCPI) and National Consumer
Price Index (NCPI). (04 marks)
(b) Calculate Fisher's Ideal Index for price using the data given in the followmg table.
] Base year Current year
Commodity - . - "
Price Quantity Price Quantity
A 10 40 12 50
B 12 25 15 20
C i5 10 20 12
D 20 5 30 2 (03 marks)
(c) (i) State the importance of studying the trend component of a time series. (02 marks)
(i) Mention two methods to measure the trend and list two advantages of each
method. (02 marks)
(i) Explain cyclic variation considering the four main stages of a business cycle. (02 marks)

[see page three
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(d) Quarterly sales (in thousand rupees) of a commodity are given in the following
table.
Y _ Quarterly Sales
ear 1 1 I v
2007 46 40 39 38
2008 38 34 32 25
2009 51 28 28 33
Calculate seasonal index for each quarter using the simple average method and
. {04 marks)

comment on the values.

4. (a) Why do we need visual inspections of data as the first step in regression analysis? (01 mark)

(b) In order to predict the performance of sales employees based on their sales
experience, the manager of a large furniture store selected a random sample
of 12 salesmen. Their recorded annual sales values (in ten thousand) and sales
experience (in years) as follows.

Sales person 1 7 3 | 4 5 & | 7 8 | 9 | 10 | 11 | 12

Sales experience

X)
Annual Sale (Y)

2 2 1 1 5 5 3 4 4 3 8 | 10

20 (13| 8 | 10 {71 | 60 | 32 |91 | 30 | 31 |101] 61

(i) Draw a scatter plot for the above data and comment on the possible relationship

between two variables. (01 mark)
(i) The estimated equation for the regression line using least square method
for the above data is as follows.
i
Y=898+246X
Interpret of the estimated slope coefficient and intercept. (02 marks)
(iii) If R? for the above estimated regression line is 0.56, interpret the value. {01 mark)
(iv) Comment on predicting the sales of a person with 15 years of experience
(01 mark)

by using estimated regression line.

(¢c) (i) Give the situations for which each of the methods Pearson’s correlation
coefficient and Spearman’s rank correlation coefficient is appropriate. (01 mark)

(ii) Foliowing marks have been given by two judges A and B for 10 handcrafts
in a competition.

Handcraft 1 2 3 4 5 6 | 7 8 9 10

Judge A 5 8 4 6 8 91 6 7 2 3
JudgeB. | 7 1 6 | 5| 9|5 |7 |8 | 4|21
Calculate S?earman’s rank correlation coefficient and comment on the value. (03 marks)
(d) (i) State the uses of R-chart in statistical quality control;? (01 mark)
(ii) List four types of pattern that indicate a process which is out of control. (02 marks)
- | J

[see page four
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(¢) The number of defective items in 12 samples of 50 items each are given below.

Sample

number 1 213 4 5 6 7 18 9 | 10|11 |12

Number of
defective 3 4 3 7 8 5 4 4 8 211 5
items '

(i) Based on the P-chart, explain whether the process is statistically in control.
(i) Explain the importance of Operating Characteristic (OC) curve.

(iif) Suppose a company has received a large lot of items. It has been decided to
use an acceptance sampling plan to examine whether the lot is acceptable. If
the acceptance number is 3 for a random sample of 150 items, calculate the
acceptance probability at each of the defective percentages 1% and 4%.

Part I

5. (a) (i) Distinguish probabﬂity of an event from conditional probability of an event.
(ii) Determine whether the two events A and B are exhaustive, if

PA) =2 PB) % and P(A’ N B) &
=—, =— an = —.
7 5 7

(iii) Let A and B are two events of a sample spaces §.
21 13 .16
If PANE) = — , P (A’'NB) = — and PANB) = —,
100 50 25
find P(B), P(BlA) and P4’ |B).

(b) A Statistics Association in a certain country studied whether there is an association
between students’ status of interest in Statistics and their A/L subject stream using
a random sample of 300 students. Summary of the data is given below.

Status of Interest A/L subject stream
in statistics Arts Commerce Science
Interested 50 06 32
Not mterested 74 37 41

(i) Calculate the probability that a randomly selected student is from commerce
subject stream.

(i) Calculate the probability that a randomly selected student is interested in
Statistics, given the student is from Arts subject stream.

(iii) Determine whether the A/L subject stream is independent from the status of
interest in Statistics.

(c) A multinational company is planning to start a subsidiary in a certain country.
The management of the company realizes that the success of the new subsidiary
depends on the political situation in the target country. The management estimates
that the probability of success of the subsidiary is 0.64 if the prevailing political
situation is favourable, 0.28 if the political situation is meutral and 0.12 if the
political situation is unfavourable during the year. The management further believes
that the probabilities of favourable and unfavourable political 31tuat10ns are 0.54
and 0.21 respectively. :

(i) What would be the probability of success of the subsidiary?

(i) What would be the probability of prevailing political situation is ‘unfavourable
\_ given that the subsidiary is successful? '

(03 marks)
(02 marks)

(02 marks)

(02 marks)

(02 marks)

(03 marks)

(02 marks)

(02 marks)

(02 marks)

(02 marks)

(02 marksb

[see page five
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(d) A device consists of three components A, B and C, and it is necessary to have
at least two components non-defective in order for it to work. If the probabilities of
these components A, B and C being defectives are 0.1, 0.15 and 0.2 respectively,
find the probability that this device will operate when necessary assuming the
probability of each component becoming defective is independent from that of

others. (03 marks)
6. (a) (i) Distinguish a binomial experiment from a binomial random variable. (02 marks)
(ii) State characteristics of the binomial probability distribution. (02 marks)
(b) Suppose the probability of success of a mobile salesman at a household is 0.2.
(i) What is the probability that the salesman will be successful at two households
out of five households? (01 mark)
(ii) What is the probability that the salesman will be successful in at least two
households out of five households? (02 marks)
(iii) What are the assumptions that you take to calculate the above probabilities? (01 mark)
(c) (i) State three examples for a Poisson random variable. {02 marks)
(i) What conditions are required for Binomial distribution to be approximated
by the Poission distribution? (01 mark)
(iii) Let X~Bin(100, 0.05). Find P(X=3) using the normal and Poisson approximatiomn.
[Assume V4.75 (03 marks)
(d) (i) State the descriptive methods for examining normality of a data set. (02 marks)
(i) The mean and standard deviation of marks of an examination are 72 and 9,
respectively. If the top 10 % of students are to receive A grades, determine
the cutoff mark for the grade assuming marks are distributed normally. (02 marks)
(iii) Using the above distribution of marks, find k if P [{X-721>k] = 0.05. (02 marks)
7. (a) A random sample consisting hnits X, X,, X, X, and X, was drawn from a
normally distributed population with unknown mean, # and variance, 02 Suppose
following estimators are suggested to estimate the population mean # .
=X1+X2+X3+X4+X5 =X‘+X2+X T=2X1+X2+kX3
1 5 , 2 2 3 , 3 3
(i) Find whether T, and T, are unbiased estimators of 4. (02 marks)
(ii) Find the value of k such that 7, is an unbiased estimator of 4. (01 mark)
(ili) Consider an estimator T given by 7= [ T,+LT, where [,l, are constants
and 7, and T are unbiased estimators of . Show that { +l =1 when T is
an unblased estimator of u. {02 marks)
(b) In an examination a student received 62 and 48 marks for two subjects Statistics
and Economics respectively. The mean and variance for the marks of Statistics are
50 and 36 respectively, whereas mean and variance for the marks of Economics
are 42 and 4 respectively. Usmg Z score, compare performance of the student
for the two subjects. (02 marks)
_/

[see page six




AL/2021(2022)/31/E-TT -6-

_ I
(c) For a population consisting the measurements y,=0,y,=3 and y, = 12 with equal
probability of occurrence; the frequency (f) distributions of sample mean, 7 and
sample median, m for the sampling dlStI'lbllthIl of size 3 with replacement are
given below.
¥y 0 1 2 3 4 5 | 6 8 9 12
I 1 3 3 1 3 6 3 3 3 1
m 0 3 12
7 13 7
(i) Plot the distributions of § and m and compare them. 02 marks)
(i) State the uses of these distributions in inferential analysis. (04 marks)
(iii) The expected values and the variances of the above estimators are given below.
Estimators Expected value Variance
x 5.00 8.66
m 4.56 2091
Comment on the two estimators. (02 marks)
(d) Show that the y from simple random sampling without replacement is more precise
than y from simple random sampling with replacement. (02 marks)
(e) Sales profit from a specific product was studied using a simple random sample
of 35 sales centers. From this sample, a sub sample of size 20 was also studied.
Let the means from the sub-sample of size 20 and the balance 15 are y, and 3,
respectively. Moreover, let the mean from the total sample is 7, assume o?= 200.
() Find Var(y - 3,). (02 marks)
(ii) What extra information would you need to consider in the calculation of
Var(y~ y), compared to that of part (i)? (1 mark)
8. (@ Giving reasons, state whether each of the following statements is true or false.
(i) Probability of type I error is calculated usmg the distribution of test statistic
.under the null hypothesis. (02 marks)
(ii) Precision of sample mean depends on the sample size. (02 marks)
(iii) “By increasing the sample size, power of the test can be increased without
“changing the probability of type T error. (02 marksy
N S

[see page seven.
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(b) A cross classification of a random sample of 200 people by status of vaccination (X)
and status of occurrence of Covid-19 (¥) is given below.
Y
X Occured Not occured
Vaccinated 10 150
Not Vaccinated 10 30
Suppose it is intended to study the impact of vaccination on occurrence of Covid-19
using the above data.
(i) State the hypotheses H, and H,. (01 mark)
(i) State the test statistic and its distribution. (01 mark)

(iti) Test whether the vaccination has an impact on the status of occurrence of
Covid-19 at 5% significant level. (03 marks)

{(c) The Managing Director of a firm wanted to determine whether three different
training programs have different effects on employees’ proficiency level. Accordingly,
he selected 14 employees and assigned 4 employees to the program I, and 5 each
for the other two programs II and I randomly. Upon completion of the training,
each employee was given a test to assess his/her proficiency. The test scores were
analysed and the output from the analysis is given below.

Source df Sum of Square | Mean Square
Between 2 65.71 32.85
samples
Within
samples | v s e
Total | ............ 25171
(i) Fill the blanks in the above table. (02 marks)
(ii) State the hypotheses H, and H, for the test. (01 mark)
(iii) State the assumptions that are required to perform this analysis. (02 marks)
(iv) Compute the test statistic and state its probability distribution, (02 marks)
(v) Perform the test at 5% significant level to defermine whether mean proficiency
levels of three training programs are the same. : (02 marks)
vy







