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Answer only four questions.

1.

Let X5, X2 X3,... Xa be a random sample from a distribution with density given by f(x;8). Let
8,,8,,8,, 94, are functions of X5, Xz, X3... Xu. Supposc 8,8, are asymptotically unbiased and
precise estimators for parameter 8, &y consistent estimator for parameter 8, and 8, is unbiased

estimator for parameter 6. State whether the following statements are true or false. Justify your answer.
. . f,
(i) BLLIS(T +2)=2

(i) Var(ég) > 0 for large samples

oy D140 .
(iii) 12 * s accurate estimator for farge samples

(iv) 6, is a consistent estimator for 8.

(v) O3 is an accurate and precise estimator for small samples.

2.

Suppose weight (X) of a certain product produced by ABC Company, follows a normal distribution.
Howevcr, the mean and variance of X are unknowr.

Let X, X3, X;,... X, be the weights of randomly selected n products in grams.




(i)

(i)

(iii)

3.

Find the Moment estimators for the mean and the variance of weight of a randomly selected
product.
Weights of 10 randomly selected products in grams are given bellow. Using part (i) estimate

the mean and the variance weight of a randomly selected product.

54.6 497 | 463 49.1 502
52.0 49 51.5 47.6 51.5

Using a suitable statistical test comment on the claim that "mean of a randomly selected

product is 50g". Use 5% level of significance.

Assignment marks and final examination marks of a subject for randomly selected 15 students are given

below. From the past experience it is reasonable to assume that Assignment mark and Final Mark follow

normal distributions.

(1
(i)
(iiD)

4.

Student Name A|lB| C|D| E| F| G| H| I J

Assignment mark | 60 |47 | 60 | 56 |47 | 27| 45| 61 | 68 | 62

Final Mark 67 | 54153149 |47 (35]30|77 5754

Consiruct a 95% confidence interval for mean of the Assignment marks.

Construct a 95% confidence interval for variance of the Assignment marks.

Using suitable statistical test, examine the validity of the claim that “Expected assignment
mark is greater than the expected final examination mark for a randomly selected student™.

Use 5% level of significance.

L]

In a process of a production, the production manager is interested in the proportion @ of defective items

produced. Suppose a random sample of 100 items (drawn with replacement) were tested. Suppose that 5

items were defective.

(0
(it)

Construct a 95% confidence interval for &. Interpret the results.

Comment on the claim that { “95% of the produced items are not defective)




(iii)

00139

sz,

Using a suitable statistical test comment on the claim that “proportion of defective itetns of

the production process § is greater than 0.11”

Let X3, X5, Xs,... X, be a random Samﬁle from a uniform distribution with density given by

-1
f(x;G)ZE ;0<x< 09; 6>0
, , R - e°
(i) Prove that the mean and variance of the above distribution is rY and 17

(i) Derive the maximum likelihood estimator for 8 .
(1ii)  Dertve maxitmum likelihood estimator for the mean and variance of the above
distribution.
(iv) A random sample drawn from the above distribution is given below.
.49 1.38 1.95 1.28 1.80
0.21 0.05 0.48 0.49 [.40
0.59 0.23 (.26 1.65 1.43
1.56 0.16 0.82 0.37 0.80
Estimate the mean and variance of the above distribution using maximum likelihood

estimators derived in part (iii)

Briefly explain the following terms.

0
(it)
(i)
(iv)
)

Accuracy and Precision

Sampling distribution

Conlfidence Interval

Null Hypothesis and Alternative Hypothesis
Statistical Test




STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of

the 7 score.

Z .00 01 02 .03 .04 .05 .06 .07 .08 09
0.0 50000 50399 50798 51197 51595 51994 52392 52790 53188 53586
0.1 53983 54380 54776 55172 55567 55962 56356 56749 57142 57535
0.2 57926 58317 58700 59095 59483 59871 60257 60642 51026 61409
0.3 6179} 62172 62552 .62930 .63307 63683 64058 64431 64803 65173
0.4 65542 65910 66276 66640 67003 67364 67724 68082 68439 68793 ‘
0.5 69146 69497 .09847 70194 70540 70884 71226 T1566 71904 72240
0.6 72575 72907 13237 73565 73891 74215 74537 74857 75175 75490
0.7 75804 76115 76424 76730 77035 77337 7637 77935 78230 78524
0.8 78814 79103 79389 .79673 79955 .80234 80511 80785  .81057 81327
0.9 81594 81859 82121 82381 82639 .82894 .83147 83398 83640 83891
1.0 84134 84375 84614 84849 85083 .85314 .85543 85769 .85993 86214
1.1 86433 .86650 36864 87076 87286 .87493 87698 87900 88100 88293
1.2 88493 .BB686 88877 89065 .89251 89435 B9617 89796 .89973 50147
1.3 90320 .90490 90658 .90824 D0988 91149 91309 91466 81621 81774
1.4 91924 02073 92220 92364 92507 92647 92785 92922 93056 93189
1.5 93319 93448 93574 93699 93822 93943 94062 94179 94295 54408
1.6 94520 94630 94738 54845 94950 95053 95154 93254 95352 05449
1.7 95543 85637 95728 95818 95907 95994 96080 96104 96246 96327
1.8 096407 96485 96562 96638 96712 96784 96856 96926 96995 97062
1.9 97128 97193 97257 97320 07381 97441 97500 97558 97615 97670
2.0 97725 97778 97831 57882 97932 97982 98030 58077 .08124 98169
2.1 98214 08257 .08300 98341 08382 98422 98461 98500 98537 98574
2.2 98610 08645 98679 98713 98745 98778 98809 98840 98870 08899
2.3 98928 08956 98983 .95010 99036 299061 909086 99111 99134 99158
2.4 99180 99202 899224 .99245 99266 89286 99305 99324 99343 99361
2.5 99379 99394 99413 99430 99446 99461 99477 99462 99506 99520
2.6 09534 99547 99560 99573 99585 99598 .099609 99621 99632 99643
2.7 99653 99664 89674 99683 99693 99702 99711 99720 99728 99736
2.8 99744 99752 09760 99767 99774 99781 .99788 99795 99801 99807
2.9 09813 99819 09825 99831 99836 99841 99846 99851 99856 99861
3.0 99865 99869 09874 99878 59882 99886 99889 99893 99896 99900
3.1 99903 999006 99910 99913 H9%16 99918 99921 .09024 .99926 99929
3.2 09931 99634 009346 09938 99940 99942 .99944 99946 99948 99950
3.3 99952 09953 99955 99957 99958 99960 99961 99962 99964 99965
34 09966 09968 99969 99970 99971 99972 99973 99974 99975 99976
3.5 99977 09978 99978 99979 99980 99981 99981 99982 99983 99983
3.6 99984 99985 99985 99986 99986 99987 99987 99988 90988 99989
3.7 .99939 99990 99990 .99990 99991 99991 69992 99992 90992 99992
3.8 99093 99693 99993 99994 99994 99994 99994 99995 99995 99995
3.9 99995 99995 99996 99996 99996 99994 59996 99896 .99997 99997




Table of 1., quantiles {t-table)

daf

0.05

0.625

!
0.01

0.005

0.00F

{).0005

1345
L34l

f.314
2.92
2. 353
2,142
2015
1.043
|.805
1,26
1.833
1812
1.706
1.782
1,771
JiGt
1.753

12,706
4.303
3.182
2,776
2571
2447
2.365
2.206
3.062
2.228
2301
2174
2,16
9145
2131

31,831
64965
4541
4747
3.365
31449
29958
2,890

BOEYS!

2764
3718
2681
2,65

0G24
2602

63.657
0,925
5841
44604
1,032
3707
3.400
3.355
3945
3169
3106
3.055
412
2.977

2,147

318,300
22.327
10215
7.173
5,893
5,208
1783
4,501
4207
4144
4005
1,03
3,95
3.787
3,733

B36.010

31,5899
19,094
3.61
(3,864
5050
3408
00
4781
18T

A437
318

1921

i

1073




Table of x2 , quantiles (\* table)
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0.016
0ol
0.584
1.064
1.61
2,204
2,834
3.19
4.16%8
4.865
6.20:4
7.042
7.79
B.3407
0,312
10.085
10.86%

2,706
1.605
6.251
7.779
0.236
10.615
12.017%
13.362
[4.684
15.987
[7.275
18.540

195812

21.064
22,307
23.542
24,769
25.089

3.8
5.991
T.815
04538
11.07
12,502
14.067

15507

16.919
18.307
19.675
21.026
23362
23,685
24090
26.296
>7.087
28 86Y

5.024

7.378

0,348

11,143
12.833
14. 449
168,013
17.535
19.023
20183
21.92

274,347
24.736
26,119
27438
28,845
30.191
31.526

6.635
0,21
11,345
13277
5,086
1G.812
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20.09
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20,725
206217
27,688
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30
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