Exam.Code:0003
Sub. Code: 0245

2123
B.A./B.Sc. (General) Third Semester
Statistics

Paper — 201: Statistical Inference
Max. Marks: 65

Time allowed: 3 Hours

NOTE: Attempt .z:ve questions in all, including Question No. I which is compulsory
and selecting two questions from each Unit. Use of electronic calculator with four basic

mathematical operations and upto one memory is allowed. Candidates may ask for
statistical tables from the Superintendent of Examination Centre. Various symbols used

have their usual meaning.

X-X-X

1. Answer the following:-
i) Distinguish between estimator and estimate.

ii) Write the assumptions for applying the t-test.
iii) Explain the concept of statistical inference.
iv) Define F-distribution.
v) Discuss about one-tailed
vi) Give an example of an estimator,
vii) Define critical or rejection region and P-value.

and two-tailed tests with suitable example.
which is consistent but not unbiased.
(22,2,2.2,12)

Unit-1

timate and consistent estimate of a parameter and show

2a) Discuss the term unbiased es
iased and consistent estimate of the population mean

that the sample mean is both unb:
in case of normal distribution.
If T is an unbiased estimator of &, showthat T’ 235 a biased estimator for 8°. (9, 4)

b)
um likelihood of estimation and obtain MLE of @ in

3a)  Explain the principle of maxim
f(x,9)= (1 + B)xe APEE <1, based on an independent sample of size 7.

Let X,,Xz,...,X* are independent Binomial variates with parameters

b)
k
(n.p), i=12.....k thenshow that ¥ =Y X, is also a Binomial variate. (7, 6)
=]
4:a) Derive the probability density function cf chi-square variate.
b) Develop a relationship between and z*  distributions. (7, 6)

{iD
5:a) Let X, ~ N(ﬂ, o?)i=123 and T.,T, and T,are the estimators used to estimate

mean value £, where

T, =2X, —2X,+X;,1; =-;-(2X, +M’2+X,) and T, = X, -4X, +2X,

(iy AreT, and T, are unbiased estimators?
(ii)  Find the value of A such that 7, a unbiased estimator for U.
(iii)  State giving reason, the estimator which is the best among 7;,
b) Define the terms efficient and sufficient estimator. Find the sufficient statistic for the

parameter gif X, X, ..., X, be a random sample from N(u,1). (5, 8)

T,and T;.

P.T.0.



E % e 2 e Of d .
6:a) Write testing procedure to test the mgniﬁ;ﬁ:;al 20p slations with sm

b)

a)
b)
¢)
d)
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Unit-11 .
4 0 means in
fference between two 1

; all sample sizes
case of independence samples from two 1

and when the population variances are equal. o
3 i o levels. (/,
Explain a test for testing the independence of two attributes each at tw

Write short notes on the following:

Chi-square test of goodness of fit.

Null and Alternative Hypothesis with example.

Fisher-Z transformation

Level of significance. 4.4,4, 1)

8:a) Find the sampling distribution of the difference of two sample proportions for the two

b)

normal populations when (i) both the population proportion are different and (ii) both
the population proportion are same. Also, obtain the confidence interval for difference

of two proportions.

A random sample of 10 boys had the following 1.Q.’s: 70, 120, 110, 101, 88, 83, 95,
98, 107, 100. Do these data support the assumption of a population mean 1.Q. of 1007

(Givenar = 5%). O, 4)
Test the significance of equality of two variances for two normal populations.

In a sample of 1000 people in Maharashtra, 540 are rice eaters and the rest are wheat
caters. Can we assume that both rice and wheat are equally popular in the State at 1%
level of significance? .

A random sample of 27 pairs of observations from a normal population gave a

correlation coefficient of 0.6. Is this significant of correlation in the population?
(6,4,3)

X-X-X
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Degrees of
Jreedom

T L S e

t Distribution: Critical Values of t

Two-iailed test: 10%
One-tailed test: 5%

6.314
2.920
2.353
2,132
2.015

1.943

1.894 "

1.860
1.833
1.812

1.796
1.782
1.771
1.761
1.753

1.746
1.740
1.734
1729
1.725

1.721
1.717
1.714
1.711
1.708

1.706
1.703
1.701
1.699
1.697

1.694
1.691
|.688
1.686
1.684

1.682
1.680
1.679
1.677
| 676

1.671
1.667
|.664
1.662
1.660

1.658
1655

1653 |

1,650
1.64Y

|.648
1.647

1645

TasLE A.2

5%
2.5%

12.706
4.303
3.182
2776
2571

2.447
2.365
2.306
2.262
2.228

2.201
2.179
2.160
2.145
243

2.120
2110
2.101
2.093
2.086

2.080
2074
2.069
2.004
2.060

2.056
2.052
2.048
2.045
2.042

2.037
2.032
2.028
2.024
2.021

2018
2,015
2.013
2011
2.009

2.000
1.994
1.990
1.987
1.984

1.980
1.976
1.972
|.968
1.966

.95,
1.964
1.960

Significance level
2% 1%
1% 0.5%
31.821 63.657
6965 - 9925
4.541 5.841
3747 4.604
3.365 4.032
3.143 3.707
2.998 3499
2.896 3.355
2.821 3.250
2.764 3169
2.718 3.106
2.681 3.055
2.650 3.012
2.624 2977
2.602 2.947
2.583 2.921
2.567 2898
2.552 2.878 .
2.539 2.861
2.528 2.845
2518 2.83)
2.508 2819
2,500 2,807
2,492 2.797
2,485 2,787
2479 2,779
2473 2771
2.467 2,763
2.462 2,756
2457 2.750
2,449 2,738
2.441 2.728
2,434 2.719
2.429 2.712
2423 2.704
2418 2.698
2414 2,692
2410 2.687
2407 2682
2403 2678
23% 2.660
2.381 2.648
2.374 2,639
2.368 2.632
2.364 2,626
2,358 2617
2351 2.609
2,545 2,601
2339 2,592
233,  2.588
2334 2.586
2.333 2.584
2326 2.576

Gk toda 02 48
0.2% 0.1%
0.1% 0.05%
318309  636.619
22327 31.599
10.215 12.924
7.173 8.610
5.893 6.869
5208 5.959
4,785 5.408
4.501 5.041
4.297 4.78)
4.144 4.587
4.025 4437
3.930 4318
3.852 4221
3.787 4.140
3.733 4.073
3.686 4015
3.646 3.965
3610 3922
3.579 3.883
3.552 3.850
3.527 3.819
3.505 3.792
3.485 3.768
3.467 3.745
3450 3,725
3.435 3,707
3421 3.690
3,408 3.674
3.396 3,659
3.385 3.646
3.365 3.622
3.348 3.601
3.333 3.582
3.319 3.566
. 3.307 3.551
3.296 3.538
3.286 3.526
3.277 3.518
3.269 3,508
3,261 3496
123 3460
3211 3438
3.195 RE )
B 50 5 3402
3.174 3.39%
3.160 AN
3145 3.387
3.3 330
318 3,323
311 3318
3.107 3310
3.104 3.307
3.090 3.291

&)
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TasLe A3
F Distribution: Critical Values of F (5% significance level)
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