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Answer four questions only

1.
Suppose that the daily travel time to ABC school of a randomly selected student, foilows a
normal distribution. However, the mean travel time and variance travel time to the school is
unknown. Suppose total number of students in the school is 800. Random sample of 20 students
were selected and travel time to school was collected.
(i) What is the population of interest? Is the population finite? J ustify your answer.
(i)  Derive moment estimators for the mean and the variance of daily travel time to school
of a randomly selected student.
(i}  Daily travel time of 20 randomly students in minutes are given below. Using part (ii)
estimate the mean and the variance of daily travel time to school of a randomly

selected student.

94 70 43 28 62
11 27 66 34 46
66 79 66 74 20
98 58 60 73 69

(iv)  Estimate the standard error of the estimated mean given by you in part (iii).




2.

V)

(vi)

Estimate the sample size required to estimate the mean daily travel time to school of a
randomly selected student with an error bound of 5 minutes at 95% confidence.
Construct a 95% confidence interval for mean travel time to school of a randomly

selected student in ABC school. Interpret the resulis.

In a production process of an electrical product, the production manager is interested in the

proportion & of nonconforming electrical products produced. Suppose that the total production

on a particular day is 20000. Random sample of 100 electrical products (drawn with

replacement) were tested on this particular day by the production manager. Suppose that 9 of the

electrical products in the sample were not according to the specifications.

(a)

(®
(i)

(iii)

(iv)

Construct a 95% confidence interval for 8.

Construct a 95% confidence interval for the total number of electrical products,
produced on that day. Hence comment on the claim that * total number of
nonconforming electrical products produced on that particular day is 200”.

Using a suitable statistical test comment on the claim that “proportion 8 of
nonconforming electrical products produced on that particular day is greater than 0.1”
at 5% level of significance.

Using Part (iii) test the validity of the claim that * total number of electrical products

produced on that particular day exceeds 200” at 5% level of significance.

Suppose that 8 is an estimator for parameter 8, State whether the following statements

are

(i)

(i)

true or false. In each case justify your answer.

8 is an unbiased estimator for parameter 8 implies that  is a precise estimator

for parameter 0.

Var(Ef ) = g and @ is an unbiased estimator for parameter 8 implies that & s a

consistent estimator for parameter @.




(b)

(a)

(b)

Let X1, X2, Xzp000e0nanne X, be a random sample from a uniform distribution with density
given by
1
fr@)=7—— 0<x<1-0; 0<6<1
() Find the mean of the above distribution.
(i)  Derive Maximum likelihood estimators for € and for mean of the above
distribution.
(iii) A random sample drawn from the above distribution is given in the following

table.

0.127 | 0196 0279 0576 0.46
0.054 | 0.695 | 0.322 0.48 0.4
0.657 | 0.188 | 0.003| 0.062| 0.198
0.612] 0295 0.125| 0.675| 0577

Estimate 8 and mean of the above distribution using maximum likelihood

estimators derived in part(ii).

Briefly explain the following terms.
(i) Type 1 error and Type 11 error
(i)  Significance level and Power of the test

Suppose that the distribution of weight of a tea bag (X) in grams, produced by POR
Company, follows a normal distribution, However, the mean weight and variance weight
of randomly selected tea bag is unknown, Weights of 16 randomly selected products in

grams are given bellow.

4830 55157 4307| 5.825| 6.143
3.087 | 4595, 43171 5498 4.623
4186, 4.863| 3.845| 4332, 5.775
4018 5331 6.657| 5385] 3.673
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) Final examination marks (out of 100) for Sinhala and History, of 16 randomly selected

students are given below. Assume Sinhala and History marks follow normal distributions.

Student Registration Sinhala History
Number Marks Marks

001A 48 60
002A 64 77
003A 37 37
004 A 52 31
005A 58 48
006A 49 41
007A 41 38
008A 65 46
00%A 26 22
010A 51 52
011A 69 80
012A 42 12
013A 67 64
0l4A 46 59
015A 17 30
016A 54 31

) Construct a 95% confidence interval for the mean difference of Sinhala mark and

History mark of a randomly selected student. Interpret your results.

(i)  Using suitable statistical test, test the validity of the claim that “Expected Sinhala
mark is greater than the expected History mark for a randomly selected student”,

Use 5% level of significance.
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