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Instructions:
¢ Part A is compulsory.

— Provide shorf, answers In given space.

- Don’t have to show any working
e Answer any FIVE(5) questions form Part B.

— Provide answers in a separate answer scripts given by the university.
— State any assumptions you required.

— Show all your workings.

All symbols are in standard notation.

This paper contains TEIN(10) pages.

Attached the Part A to the Answer Scrip of the Part B.
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Part A

Provide short, answers in given space. You don’t have to show any work. Each answer is worth

10 marks.

1. In 3 tosses of a coin which of following equals the event ”exactly two heads”?
A={THH,HTH,HHT,HHH}
B={THI T HHIT}
C={THH,HHAT}

Answer ............

2. Let P oand @ be two events defined on the same sample space S, Suppose that the
probability that neither event occurs is 3/8. What is the probability that at least one of

the events occurs?

3. In testing a hypothesis,suppose you got a p-value of 0.184. Given 10% level of significance

what is your conclusion about the hypothesis?

4. A 95% confidence interval for the mean number of televisions per Sri Lankan household

is (1.15, 4.20). What is the meaning of this statement?

A WO L e

(2) A (b) B

Figure 1: The probability mass functions for three different random variables
5. The graphs in Figure 1, give the probability mass functions for three different random

variables. Order the graphs from smallest to biggest standard deviation.

Answer ...
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10.

Consider the following scenario for Questions (6} and (7)
A Hypothesis testing was done to examme whether the mean cholesterol concentration
in two groups: Control Group and the Exercise Group arc the same or not. There were
10 participants in the coutrol group and 11 participants in the excrcise group. Figure 2
represent the R-Output for the relevant hypothesis test.

» t.test{cholesteral ~ group, war, equal=TRUE, data = i5TT}
Two sample t-tast

data: chalestercl by group
‘t % 3,776, dF = 19, p-value = 0.001278

alrernative hypothesis: true difference in means is not equal To 0
95 percent confidence interval:

0.2274725 0.7932545

sampie estimates:

mean in group control mean in group exercise

5.064000 4.552636

Figure 2: Test Results of the R Output

Write down the nul! and alternative hypothesis for this problem.

ANSWEL oo,

. Interpret the test output given in Figure 2.

A LIS T oo e e e e ettt s

State whether the following statements given in Questions (8) and (9), regarding the

sample distribution of Z are true or false.

If you increase your sample size, then the mean of the sample distribution of Z will always

get closer to the population mean g,

Answor o

The standard deviation of the sample distribution of the sample mean () is same as the

standard deviation of the population.

ATISWET covivviinenns

What is the goal of the descriptive statistics?

F N T L CTUTT YU RO VSO PP PP P P PPV PRSP PPTR RN
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Part B

{a) Define following terms.

i. Population
il. Sample
. Parameter
iv. Statistic
(b} Consider the following questionnaire given in Figure 3.'

Course evaluation

Please submit feagbask regarding the course MHZA357 Appied Statistics. including
Teedbark on course stiucture, content, and ingiructorn

Dagree Programme *

O sse
O sis

Number of hours you spend into the course

Your answer

Skilt and responsiveness of the Course Coordinator

Sirongl t
Hongly fHsagree Neulral Agree Si{f:mg i
disagree agren

Instructor was

3n effective O O O O O

octuser

Figure 3: A sample Questionnaire

(5 marks)

(& marks)

(5 marks)

{5 marks)

1. What is the scale of measurement used for the item "Degree Programme” ?

(5 marks)

ii. What is the type of data collected(or referred) in the item "Skill and respon-

siveness of the Course Coordinator’?

Page 4 of 10

(5 marks)




iii. Give an example of a variable mentioned in the questionnaire (Figure 3) which

is in the ratio scale.
(5 marks)
(¢} Table 1 provides the data obtained for the item ” Instructor was an effective lecturer”

for a random sample of 40 learners.

Table 1: The Data regarding the variable ”Instructor was an effective lecturer”
Y

171l 2lol4i4]a]1]2]1
) ol5 43521213152
51112113t 1]2]3:4
sl1lsi4al3]5]4l4]5]1

Where the codes represent,
1:Strongly Disagree
2:Disagree
3:Neutral
4:Agrec
5:Strongly Agree
i, Summarize the data given in Table 1, in a form of frequency table which include
the absoluate frequencies, cumulative frequencies and relative frequencies.
(15 marks)
ii. Tnterpret the frequency table that you have created in part 1(c)i .
(10 marks)
(d) Table 2 represents the summary of the data obtained for the variable ”"Number of

hours spent per week for studying MITZ4357 7 for a sample of 50 learners

i. Draw the corresponding histogram for the data given in Table 2 .
(20 marks)
ii. Comment on the shape of the histogram.
(10 marks)
{ii. Draw the Ogive for the histogram in part 1{d)i

(10 marks)
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Table 2: The frequency table for the variable
?Number of hours spend per weel for studying MIIZ4357*

Class Frequencies

0<ax<h 2

6<x<15 9
16 <z <20 8
21 < <25 i4
26 <2 < 30 9

[ 31 <z < 35 6 -

30 <z <40 2 ]

2. Consider the following data about the life time (in Hours) of a certain electrical compo-

nent of a random sample.

195,90, 92,89, 93,91, 88,89, 94 05
{a) Find the central tendency measures{ Mean, Médian and Mode) of the life time (in
Hours) of the given electrical component.
{20 marks)

(b) Find range, standard deviation and inter-quartile range of the life time (in Hours)

of the given electrical component.

(30 marks)

(c) Comment on the shape of the distribution of the life time (in Hours) of the given

elcctrical component.
(10 marks)
{d) What is the best suited measure for central tendency? Explain.
(10 marks)
(e} Are there any outliers in this data set? Explain.
{10 marks)

(f) If outliers are present in the data set, suppose they are removed and measures of cen-
tral tendency and variance are recalculated. Comment on the shape of distribution

of the new data set.

(20 marks)
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3.

(a) Define following terms.
i Sample Space
(10 merks)
jii. An eveut
(10 marks}
() 1. Let A and B be two events in a given sample space. Suppose that the proba-

1
8

probability that exactly onc of the cvent oceur?

bility that both events occurs is and neither event occurs is %.“ What is the

(20 marks)
i Let C and D he two events in a given sample space. Suppose P(C) =105
P(CN D) =02 and P{{C'U D)) = 0.4. What is P(D)?

]

(20 marks)

{c) Three diffcrent machines: M1, M2 and M3 are used to produce similar electric com-

ponents. Machines A1, Af2 and’ M3 produced 20%, 30% and 50% of the compo-

nents respeetively. It is known the probabilities that the machines produce defective
components are 1% for M1, 2% for M2 and 3% for M3.

i. If a component is selected randomly from a large batch and that component is

defective. Find the probability that was produced by A73.
(20 marks)
ii. If a component is selected randomly from a large batch and what is the proba-
bility that component will be a defective?
(20 marks) |
(a) A continuous random variable X represents the fife time of a machine part (in

months). The probability density function for random variable X is defined on the
interval {0,36) as,

1
— where 0 <z <36
2+/36 —x o
{ Find the cumulative distribution function(Fx (x)) of the random variable X.

[Hint: [}{az +b)tds = é__f“ffﬁ)l”ﬂig}.

Ix(z) = .

(25 marks)
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. Find the probability that the life time of randomly selected machine part will

lie between 20 to 27 weeks .

(20 marks)

(b) On the basis of past experience, the probability that a certain electrical component

wili be satisfactory is 98%. The components are sampled item by item from con-

tinuous preduction. The satisfaction of any component is independent from that of

the other component. If a sample of four components are selected ’L random, and

the random: variable X is defined as the number of defective (,OIIIIJOIILlltb

1. Find the probability that noue of the above components arc defective. .

(15 marks)

ii. Find the probability that at least one component is defective.

{10 marks)

iti. ["ind the expected number of defectives.

(15 merks)

iv. Find the variance of the random variable X: number of defectives.

(15 marks)

{a) Discuss the difference about the following terms.

1. Estimator Vs Estimmate

(10 marks)

il. Point cstimate Vs Interval ostimate

(10 marks)-

{b) A researcher is interested about the mean viscosity of a product that produce in a

batch process. Recorded below are the 12 most recent values, taken from consecutive

hatches.

13.7,

il.

149, 157, 161, 147, 152, 139, 139, 150, 130, 167, 13.2

- Find a point estimation for the population mean of the viscosity. Interpret your

answer,
(20 marks)
Find the sample standard deviation of the viscosity.

(15 marks)
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iii. Find the standard error of the mean viscosity.

(10 marks)
iv. Find an interval estimate for the population mean at 5% significant level.

(25 marks)
v. Interpret your answer in part 5(b)iv.

(10 marks)
6. (a) State the properties of Null Hypothesis(/iy} and Alternative IIypotl'igsis (H).
(10 marks)
(b) Discuss about the Type I errox and Type IT error about the hypothesis testing.
{10 marks)

(¢) A firm produces steel wire of a particular gauge. The firm suspects that the mean
hreaking strength, in Newton(N)of wire is 82NV, The past studies suggested that
the variance of the braking strength is 12n. Below shows the braking strength of a

random sample of wire.

80.5 83.1 736 704 68.9 716 823 786 T34

i. Calculate sample mean of the breaking strength. ,
(10 marks)
ii. State the hypothesis for decision makers claim. '
(20 marks)
iii. Test the above hypothesis using an appropriate method at 5% significant level.
(80 marks)
iv. Tnierpret your answer in part 6{c)iii.
(10 marks)
v. State the asswmptions that you have made.

{10 marks)
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7. The fasting blood glucose level mg/dl and the age ¢ years of a random sample of 10

paticnts are shown in the table 3 helow.

Table 3: The fasting blood glucose level wng/di .

[Patient | A | B CIDIELJF| G H ] I
L 42 ] T4 | 48 [ 35| 56 |26 60 | BO t25] 72
« 98 1130 12[2 88| 182 [ 80 | 1351130 811130

(a) Identify the independent variable and the dependent variable. ( 10 marks)
(b} Calculate the correlation coeflicient for above data. (25 marks)
(c) Interpret the correlation coefficient. (10 marks)
(d) Draw the scatter Diagram for blood glucose level against age for these 10 patients.

(10 marks)
(e} Find the equation for best fitted regression linc of G on ¢ . (25 marks)
(f) Draw the best fitted line on the scatter plot in part 7d. (10 marks)

Use yomur regression line to cstimate the blood pressure of a 40 years paticnt.
g Y ¥ 1
(10 marks)

Fnd.
Copyright Reserved.
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Probabilities for the standard normal distribution

Table entry for z is the
probability tying to the Jeft of z

—

Probability

.00

~01

02

03

04

05

06

08

09

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
12
1.3
14
1.5
1.6
1.7
[.8
1.9
2.0
2.1

22
2.3
24
2.5
26
2.7
2.8
2.9
3.0
3.1

3.2
3.3
3.4

0.5000
0.5398
0.5793
0.6179
0.6554
0.6915
0.7257
0.7580
0.7881
0.8159
0.8413
0.8643
0.8849
0.9032
0.9192
0.9332
0.9452
0.9554
0.9641

0.9713
0.9772
0.9821

0.9861
(1.5893
0.9918
0.9938
0.9953
(0.9965
0.9974
0.9981

0.9987
0.9990
0.9993
0.9995
0.9997

0.5040
0.5438
0.5832
0.6217
0.6591
0.6950
0.7291
0.7611
(0.7910
0.8186
0.8438
0.8665
0.8869
0.9049
0.9207
).9345
0.9463
0.9564
0.9649
0.9719
0.9778
0.9826
0.9864
(0.9896
0.9920
0.9940
£.9955
0.9966
0.9975
(.9932
(.9987
(0.9991
(0.9993
(0.9995
0.9997

0.5080
0.5478
0.5871
0.6255
0.6628
0.6985
0.7324
0.7642
0.7939
0.8212
0.8461
0.86806
0.8888
0.900606
0.9222
0.9357
0.9474
0.9573
0.9656
(0.9726
0.9783
0.9830
0.9868
0.9898
0.9922
0.9941
0.9956
0.9967
0.9976
0.9982
(0.9987
0.5991
0.99%4
0.9995
0.9997

0.5120
0.5517
(.5910
0.0293
0.6664
0.7019
0.7357
0.7673
0.7967
0.8238
(0.8485
0.8708
0.8907
0.9082
0.9236
0.9370
0.9484
0.9582
0.9604
0.9732
(0.9788
0.9834
0.9871
0.9901
0.9925
0.9943
0.9957
0.9968
0.9977
0.9983
0.5983
(1.9991
0.9994
0.9996
0.9997

0.5160
0.5557
0.5948
0.6331
0.6700
0.7054
0.7389
0.7704
0.7995
0.8264
0.8508
0.8729
0.8925
0.9099
0.9251
0.9382
0.9495
0.9591
0.9671
0.9738
0.9793
0.9838
0.9875
0.9904
0.9927
0.9945
0.9959
0.9969
0.9977
0.9984
0.9988
0.9992
0.9994
0.9996
0.9997

0.5199
0.5596
0.5987
0.6368
0.6736
(.7088
(.7422
0.7734
0.8023
0.8289
0.8531
0.8749
0.8944
09115
(0.9265
0.9394
0.9505
0.95%9
0.9678
09744
0.9798
0.9842
0.9878
0.9906
0.9929
0.9946
0.9960
0.9970
0.9978
(0.9984
(.9989
0.9992
0.9994
0.99%6
0.9997

0.5239
0.5630
0.6026
0.6406
0.6772
0.7123
0.7454
0.7764
0.8051
0.8315
0.8554
0.8770
(1.8962
0.9131
0.9279
0.9406
09515
0.9608
0.9686
0.9750
(0.9803
0.9846
0.9381
0.9909
0.9931
0.9948
0.9961
0.9971
0.9979
(0.9985
0.9989
0.9992
0.9994
0.9996
0.9997

0.5319
0.5714
0.6103
0.6480
0.6844
0.7190
0.7517
0.7823
0.8100
0.8365
0.8599
0.8810
0.8997
(0.9162
0.9306
0.9429
0.9535
0.9625
0.9699
0.9761
(.9812
0.9854
0.9887
0.9913
0.9934
0.9951
(0.9963
0.9973
0.9980
0.9986
0.9990
0.9993
0.9995
0.9996
(1.9997

0.5359
0.5753
0.6141
0.6517
0.6879
0.7224
0.7546
0.7852
0.8133
0.8389
0.8621
0.8830
0.9015
0.9177
0.9319
0.9441
0.9545
0.9633
0.9700
0.9767
0.9817
0.9857
0.9890
0.9916
0.9936
0.9952
0.9964
0.9974
0.9981
0.9980
0.9990
0.9993
0.9995
0.9997
0.9998
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Notes
P(AUB)=PA)+P(B)-P(ANDE)
P(A)=1-P(4")

Correlation coefficient Value
. i (g =)y — V)
OO = DN (v — 3)?

Parameters of the linear regression model

(X xi Diieq Vi
n

(X7, x)°

n 2 A=l ks
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