Exam.Code:0003
Sub. Code: 0245

2122
B.A./B.Sc. (General) Third Semester
i Statistics
Paper — 201: Statistical Inference
Time allowed: 3 Hours Max. Marks: 65

NOTE: Attempt five 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 and statistical tables are allowed.
Various symbols used have their usual meaning.

X-X-X

1.  Answer the following:-
i) Define the concept of point estimate of a parameter?
ii) Distinguish between parameter and statistic with suitable examp]es
iii) Write the assumptions for applying the t-test.
iv) Define the concept of interval estimation.
v) Define F-distribution. =
vi) Are unbiased estimators always unique?
vii) Define critical region and level of significance. 22222123

Unit-1

2;: a) Show that {ij@x‘—l)}

— is an unbiased estimate of@’, for the sample
: 'n(n 1) e |
X,3X,,...,X, drawn on X which takes the value 1 or 0 with respective probabilities
6 and (1-6). ‘
b
b) If X, ~N(,u, 0’2) then show  that sample  mean . and
n =1

sample variance s =——Z(X -X ) is a conslstent estimator of population.

variance 0~ . 4,9)

P.T.O.
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3: ) Define unbiased and sufficient estimator. Show that sample mean X' = —> X, isan
- . v R i=1

unbiased and sufficient estimator for parameter A in case of Poisson distribution.

b) and X ,is a random sample of size 3 from a population with

' unknown mean /4 and variance @ . T,,T, and T, are the estimators used to estimate

X+X,+X,+X, +X,
5

mean value i, where 7, = X +X,

s Tz’z +ng

and T, =§(2.XI+X, +AX,)

() Arel, and T,are unbiased estimators?
(i)  Find the value of A such that T, a unbiased estimator for /.
(iii)  Which is the best estimator? ‘ (8, 5)

4:a) Define t-distribution. Derive its probability density function.

b) Let X,,X,,..X, are independent Poisson variates with  parameters
A3 i=1,2,...,nrespectively, then derive the distribution of their sum
(X, + Xy % 4. 3,5)

5:a) What do you mean by Maximum likelihood estimator? If a random sample of size 1
is drawn from a Normal population N (0,92) then obtain the maximum likelihood

estimator of parameter ‘ 6 °.

b)  Develop a reiationship between F and y’ distributions. (7,6)

Unit-1I

6:a) Find the sampling distribution of the difference of two sample means in case of small .

samples, when the two populations-distributed normally. Also, obtain the 100(1-0:)%
confidence interval for difference of two means.



b)

Sub. Code: 0245
(3)

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 at 5%
level of significance? 9,4)

7: a) Discuss a large sample test for testing the hypothetical value of population correlation

b).

8:a)

b).

coefficient.

Explain a test for testiﬁg the independence of two attributes each at two levels. Also
explain the Yate's correction. (5, 8)

Write the applications of t-distribution.

In a random sample of 1100 men from a particular district of Bihar, 340 are found to
be drinkets. In one of 900 men from a district of Gujrat, 280 are drinkers. Do the data
indicate that the two districts are significantly different with respect to the prevalence
of drinking amogg men at 5% level of significance?

Find the confidence interval for population mean in case of large sample test. (3, 5, 5)

9: a) It is known that the mean diameters of rivets produced by two firms A and B are

b)

practically the same but the standard deviations may differ. For 20 rivets produced by
firm A, the S.D. is 2.7 mm. while for 18 riveis manufactured by firm B, the S.D. is 3.6
mm. Test whether the products of firm A have the same variability as those of firm B
or not at 5% level of significance. -

Define a goodness of fit problem. Discuss chi-square test of goodness of fit. (6, 7)

X-X-X



STATISTICAL TABLES
TasLe A.2
t Distribution: Critical Values of ¢
Significance level
Degreesof  Two-tailed test: 10% 5% 2% . 1% 0.2% 0.1%
[reedom One-tailed rest: 5% 2.5% 1% 0.5% 0.1% 0.05%
] 6314 12.706 31.821 63.657 318309  636.619
2 2.920 4303 6.965 9928 22327 31599
3 2.353 3.182 4541 5.841 10.215 12.924
4 2.132 2.776 3.7247 4.604 7.173 8.610
5 2015 2,571 3.365 4.032 5.893 6.869
6 1.943 2.447 3.143 3.707 5.208 5.959
7 1.894° 2365 2998 3.499 4,785 5.408
8 1.860 2.306 2.896 3.355 4.501 5.041
9 1.833 2.262 2.821 3.250 4.297 1,781
10 1.812 2228 2764 3169 4144 4587
11 1.796 2.201 278 3.106 4.025 4.437
12 1,782 2.179 2681 3.055 3.930 4318
13 1.771 2.160 2.650 3.012 3852 4.221
14 1.761 2.145 2.624 2,977 3.787 4.140
15 1.753 2.131 2.602 2,947 3.733 4073
16 1.746 2.120 2.583 2.921 3.686 4015
17 1.740 2.110 2.567 2.898 3.646 3.965
18 1.734 2.101 2.552 2.878 3.610 3.922
19 1.729 2093 2.539 2.861 3.579 1883
20 1.725 2.086 2.528 2.845 3.552 3.850
21 ' 1.721 2.080 2518 2,831 3.527 3819
2 . 1717 2,074 2.508 2819 3.505 3.792
23 1.714 2.069 2,500 2.807 3.485 3768
24 1.7 2.064 2.492 2.797 3.467 3.745
25 1.708 2.060 2.485 2.787 3.450 3.725
26 1.706 2.056 2.479 2.779 3.435 3.707
27 1.703 2.052 2473 2.771 3.421 3.690
28 1,701 2,048 2.467 2.763 3.408 3.674
29 1.699 2.045 2.462 2.756 3.396 3659
30 1697 2.042 2.457 2.750 3.385 3.646
32 1 694 2.037 2.499 2.738 3.365 3622
34 1.691 2.032 2.44) 2.728 3.348 3.601
36 1.688 2.028 2.434 2.719 3.333 3.582
38 1.686 2.024 2.429 2.712 3.319 3.566
40 1.684 2.021 2.423 2704 ' 3307 3.55)
42 1.682 2018 2418 2.698 3.296 3.538
44 1.680 2015 2414 2,692 3.286 3.526
46 1.679 2013 2410 2,687 3277 3.518
48 1.677 2011 2.407 2682 3269 3,505
50, T, 1.676 2,009 2.403 2.674 3261 3.496
' 60 1.671 2.000 2.390 2.660 3232 3.460
70 1.667 1.994 2.381 2.648 3.211 3435
80 1,664 1.990 2.374 2639 3.195 3416
90 1.662 1.987 2.368 2,632 3.183 3.402
100 = 1.660 1.984 2.364 2.626 3.174 3.390
120 1,658 1980 2358 260 3960 3373
150 1’655 1.976 2.351 2,609 3145 3,357
200 1.653 1.972 2.345 2.601 5% | 3340
300 1.650 1 968 2339 2.592 3108 3.323
400 1.649 1.966 2.336 2.588 3011 3.315
500 ,_ 1648 TB6s - 2334 2586 3107 3310
600 1.647 1.964 2333 2.584 3.104 3.307

@ 1.645 1.960 2.326 2576 3.090 3.291



STATISTICAL TABLES

TasLe A.3

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

V) 1 2 3 <4 S 6 7 8 9 10 i2, -+ 14 16 18 20
V2

1 161.45 199.50 215.71 224.58 230.16 233.99 236.77 232.88 240.54 24) 88 243.91 245.36 246.46 247.32 24801

2 1851 19.00 19.16 19.25 1930 19.33 1935 19.37 1938 1940 1941 19.42 19.43 19.44 1945

3 1003 955 928 912 90] 894 889 8BS 881 BI9 B 371 HeY 8.67 B66

4 771 694 659 639 62 6.16 6.09 604 6.00 596 3SYI 587 584 382 580

5 661 579 541 519 505 495 488 482 477 474 4168 464 460 4.58 456

599 514 476 453 439 428 421 415 410 406 4.00 396 392 3% 387
559 474 435 412 397 387 379 373 368 364 357 353 349 347 344
532 446 407 384 369 358 350 344 339 335 328 324 320 3.7 3.5
502 426 386 3.63 348 337 329 323 318 3.4 307 303 299 296 294
10 49 410 371 348 333 322 314 307 302 298 291 236 283 280 277

11 484 398 359 336 320 309 301 295 290 285 299 LM 239 267 265
12 475 389 349 326 311 300 291 285 280 275 269 264 260 257 254
13 467 381 34) 338 303 292 283 177 271 267 260 255 251 248 246
4 .460 374 334 3101 296 285 276 270 265 4D 255 248 244 241 239
I5 454 368 329 306 290 279 271 264 259 254 248 2 € I3y 235 2B

Do e

16 449 363 324 301 285 2 266 259 254 249 4 247 23% 20 228
17 445 359 320 296 281 2700 261 2855 249 245 238 233 229 2% 223
10 441 355 306 293 277 2086 288 251 46 JH) 234 2 W 42y 23 219
19 438 352 313 290 274 263 254 248 242 238 23 226 221 218 216
20 435 349 300 287 271 260 251 245 239 235 228 222 288" 215 212
21 432 347 307 284 268 2857 249 242 237 22 235 230 2.6 212 210
22 430 344 305 282 266 255 246 240 23 230, 243 253 243, 2406 30s
23 428 342 303 280 264 253 244 237 230 227 220 215 1) 208 2.05
24 426 340 301 278 262 251 242 236 230 225 218 213 2.09 205 203
25 424 339 299 2% 260 249 240 234 228 24 246 2N 207 204 201
26 422 337 298 274 259 247 239 232 227 222 215 209 205 202 1.99
27 421 335 296 273 257 246 237 231 225 220 213 208 204 200 197
28 420 334 295 271 256 245 236 229 224 219 2.12 206 202 199 196
29 418 333 293 270 255 243 235 228 222 218 210 205 201 197 194
30 417 332 292 269 253 242 233 227 220 216 209 204 199 19 | 93

35 412 327 287 264 249 237 229 222 216 210 204 199 194 191 1.88

40 408 323 284 261 245 234 225 218 212 208 200 195 190 187 | 84

S50 403 3.8 279 25 240 229 220 213 207 203 195 189 185 18 178

60 400 3.15 276 253 237 225 247 210 204 19 191 |8 18 178 175

70 398 313 274 250 235 -223 2.4 207 202 197 189 184 LM LY ' 1L72
2

80 396 3.1 272 249 233 221 213 206 200 195 188 .18 177 173 170
90 395 310 271 247 232 220 211 204 199 194 186 (80 176 172 |69
100 394 309 270 246 231 219 210 203 197 193 185 179 195 171 168

126 392 307 268 245 229 218 . 200 202 196 191 1TV 17349 166
150 390 306 266 243 237 2106 207 200 194 189 18 176 171 167 |64
200 389 304 265 242__23%. 21477306 108 197 182 180479 169 |6 Tempeem
250 -3B% 3.03 284 2417 225 A3 205 198 192 187 179 .73 16Mmi65 16}
300 '3.87 3.03 2.63 240 2.24 2013 2.04 1.97 1.91 | .86 1.78 1.72 1.68 l.64 .61
400 386 302 263 239 224 212 203 196 19 185 1738 172 167 163 160
500 386 3.0l 2.62 2.39 2.23 232 2.03 1.96 1.90 1.85 1.77 1.71 .66 1.62 1.59
60 386 301 282 239 223 210200 105 1S IESCATED 17 166 142 189
780 385 301 262 238 2B 211 182 pS tRORSRATN 90T 1900 166 142 138
217 202 195 180 I8 LT 170 185 16l 158

1000 385 300 261 238 222 _
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TasLE A.3 (continued)
F Distribution: Critical Values of F (5% significance level)

vy 2§ 30 35 40 50 60 75100 150 200
¢

1 249.26 250.10 250.69 251.14 251.77 252.20 252.62 253.04 253.46 253.68

2 1946 1946 19.47 1947 1948 19.48 19.48 1949 19.49 1949

3 863 862 860 859 858 857 856 855 854 854

4 B BI85 573 ST 530 560 ses 566 565 565
5 452 450 448 446 444 443 4.42 44 439 439
6
7
8

383 381 379 377 375 374 313 37 L0 3.6Y
340 338 336 334 332" 330 3 37 326 325
3.1 308 306 304 302 301 299 297 296 295
9 289 286 284 283 28 279 2.77 276 274 273
10 273 270 268 266 264 262 260 259 257 256

1 260 257 2355 253 251 240 24 246 244 243
12 250 247 244 243 240 238 237 &30 333 21
13 241 238 236 234 231 230 228 226 224 223
4 236 231 228 2%y IWN 23 3% 24% 241 296
1S 228 225 222 220 248 216 214 241 2490 240

6 223 249 247 245 -3z 21 209 207 205 204
17 218 2,15 212 210 208 206 204 2.02 200 1.99
18 214 211 208 206 2.04 202 200 198 1.96. 1.95
19 211 207 205 203 200 198 1.9 194 192 191
20 207 204 201 199 197 195 193 1.91 1.89 1.88

21 205 201 198 19 194 192 190 1.88 186 1.84
22 202 198 19 194 191 189 187 185 183 1.8
23 200 196 193 191 18 18 184 |8 1.80 1.79
24197 19 191 189 18 184 1.8 1.80 178 1.77
25 196 192 189 187 1.84 182 180 1.78 176 1.7

26 194 190 187 185, 182 180 178 1% 174 113
27 192 188 18 184 1.8 179 17 174 V32 LA
28 191 187 184 182 1.9 1717 175 1.73 170 1.69
2 189 185 183 1, 177 138 D 171 169 167
30 18 18 181 1.79 176 1.4 172 170 167 166

35 18 1.7% 176 174 170 1.68 1.66 1.63 1.6l 60

55

|
40 178 174 172 169 166 1.64 16l - 139 15 - |
S0 173 169 166 163 160 1.58 156 1.82 150 148
M 169 165 162 199 1% i S3 151 148 145 1.4
W 166 162 159 157 15 158 | 48 145 142 140
80 164 160 157 154 151 )48 145 143 139 38

l.

20 163 159 155 153 145 145 . b4e 141 138 1.36
100 162 15%s0 158 ST AT 168 142, 139 - 1.36  1.34
120 160 155 152 150 146 143 | AN, L3 3% L3
IS0 158 154 150 148 144 1.4) 138 134, 136 120

200 156 152 148 146 141 139 135 132 128 126
250 155 150 147 144 140 137 134 131 127 125
300 134 450146 443 .39 1360 133 130 1.26 . 1.23
400, 153 149 145 142 138 135 13 P28 1.3
500° 153 148 145 142 138 135 131 128 123 19|

600 152 148 144 141 137 134 RIFT 2T L 120
W L2 147 148 16l 137 134 Lol 126 .22, 1,20
1000 152 147 143 141 136 L35 130 126 1.22. 4.9



