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0] Explain the differences between the following pairs.
(@  One Sample Test and Two Samples Test.
(b)  Independent Hypothesis Test and Dependent (Paired) Hypothesis Test
(c)  Standard Deviation (o) is known and Standard Deviation (o) is unknown
(d) Large Sample and Small Sample

(08 marks)

(i) A marriage counselor administered a test designed to measure overall
contentment to 20 randomly selected married couples. The scores for each couple
are given Table No. 1. A higher number corresponds to greater contentment or

happiness.

(@) Test, atthe 1% level of significance, the hypothesis that on average men and
women are not equally happy in marriage.
(06 marks)
(b) Test, atthe 1% level of significance, the hypothesis that on average men are
happier than women in marriage.
(06 marks)
(Total 20 marks)



(i

Table No. 1

Couple Husband Wife
1 47 44
2 44 46
3 49 44
4 53 44
5 42 43
6 45 45
7 48 47
8 45 44
9 52 44
10 47 42
11 40 34
12 45 42
13 40 43
14 46 41
15 47 45
16 46 45
@ 17 46 41
() 18 46 41
19 44 45
20 45 43

Explain the following.

(a) Difference between Simple Regression and Multiple Regression

(b) Total Variance, Explained Variance and Unexplained Variance

(c) Coefficient of Determination and Relative Importance

(2*3 = 06 marks)



(i) Table No. 2 is a list of 20 randomly selected individuals with level of heart
disease, cycling (hours per month), and smoking (per day).

Table No. 2

Person Cycling Smoking Level of Heart Disease
1 31 11 12
2 65 2 3
3 2 18 17
4 45 3 7
5 69 16 4
6 54 29 10
7 49 9 8
8 5 13 16
9 66 12 3
10 35 23 12

11 52 14

12 53 25
13 49 11 7
14 26 7 11
15 11 6 14
16 47 14 9

17 62 17
18 34 6 9
19 40 13 10
20 63 23 6

(@) Construct a multiple regression equation.

(08 marks)
(b) Test the hypotheses: Ho: B1 =0, Hy: B, =0, using o = 0.05.

(04 marks)
(c) Comment on the results of your analysis.

(02 marks)

(Total 20 marks)



(1) What is Analysis of Variance
(02 marks)
(i)  What are the difference between One-way ANOVA and Two-way ANOVA?

(04 marks)

(iii)  The data in Table No. 3 show the number (in thousands) of computer production

per day by Technicians using different types of machines.

Table No. 3
Technicians Machines
A B C D
P 54 48 57 46
Q 56 50 62 53
R 44 46 54 42
S 53 48 56 44
T 48 52 59 48

(@) Test whether the mean productivity of different type of machines are same?

(07 marks)

(b) Test whether the five technicians differ with respect the mean productivity?
(07 marks)
(Total 20 marks)



0)

(i

Explain the difference in the following pairs
@ Graphical Solution Method and Simplex Solution Method
(b) The Problem of Maximization and the Problem of Minimization

(04 marks)

A manufacturer produces three models of bicycles. The time (in hours) required

for assembling, painting, and packaging each model is given Table No. 4.

Table No. 4

Model A Model B Model C
Assembling 2 2.5 3
Painting 1.5 2 1
Packaging 1 0.75 1.25

The total time available for assembling, painting, and packaging is 4006 hours,
2495 hours and 1500 hours, respectively. The profit per unit for each model is $45
(Model A), $50 (Model B), and $55 (Model C). How many of each model should

be produced to obtain a maximum profit? Is there enough time for that?
(16 marks)

(Total 20 marks)




Table No. 5 shows of correlation coefficients for seven categories of crime for the fifty
states of the United States.

Table No. 5

Correlation Coefficients Matrix (R)

Murder | Rape |Robbery| Assault | Burglary | Larceny |Auto Theft
Murder 1.0000] 06012 04837| 06486 03858 0.1019 0.0688
Rape 06012 1.0000] 05919 07403 0.7121| 0.6140 0.3489
Robbery 04837 035919 10000 05571 06372 04467 0.5907
Assanlt 06486 07403 05571 1.0000| 06229 04044 02758
Burglary 03858 0.7121| 06372 06229 10000 07921 0.5580
Larceny 0.1019| 06140| 04467 04044| 07921 1.0000 04442
Auto Theft| 0.0688| 03489 05907 02758 05580 04442 1.0000

(i)  Extract first principal component, using the R matrix.

(06 marks)

(i)  According to the loadings of this component, group the variables into a suitable number of
classes.

(02 marks)
(i) Calculate the Eigen value and the percentage of the variation that could be explained.

(02 marks)
(iv)  Extractsecond principal component.

(10 marks)

(Total 20 marks)



The Students t Distribution

Distribution of t for given probability Levels

Level of significance for one-tailed test

df 0.10 0.05 0.025 0.01 0.005 | 0.0005
Level of significance for two-tailed test

0.20 0.10 0.05 0.02 0.01 0.001
1 3.078 6.314 12.706 | 31.821 | 63.657 | 636.619
2 1.886 2.920 4.303 6.965 9.925 31.598

1.638 2.353 3.182 4541 5.841 12.941
4 1.533 2.132 2.776 3.747 4.604 8.610
5 1.476 2.015 2.571 3.365 4.032 6.859
6 1.440 1.943 2.447 3.143 3.707 5.959

1.415 1.895 2.365 2.998 3.499 5.405
8 1.397 1.860 2.306 2.896 3.355 5.041
9 1.383 1.833 2.262 2.821 3.250 4.781
10 1.372 1.812 2.228 2.764 3.169 4.587
11 1.363 1.796 2.201 2.718 3.106 4.437
12 1.356 1.782 2.179 2.681 3.055 4.318
13 1.350 1.771 2.160 2.650 3.012 4.221
14 1.345 1.761 2.145 2.624 2.977 4.140
15 1.341 1.753 2.131 2.602 2.947 4.073
16 1.337 1.746 2.120 2.583 2.921 4.015
17 1.333 1.740 2.110 2.567 2.898 3.965
18 1.330 1.734 2.101 2.552 2.878 3.992
19 1.328 1.729 2.093 2.539 2.861 3.883
20 1.325 1.725 2.086 2.528 2.845 3.850




21 1.323 1.721 2.080 2.518 2.831 3.819
22 1.321 1.717 2.074 2.508 2.819 3.792
23 1.319 1.714 2.069 2.500 2.807 3.767
24 1.318 1.711 2.064 2.492 2.797 3.745
25 1.316 1.708 2.060 2.485 2.787 3.725
26 1.315 1.706 2.056 2.479 2.779 3.707
27 1.314 1.703 2.052 2.473 2.771 3.690
28 1.313 1.701 2.048 2.467 2.763 3.674
29 1.311 1.699 2.045 2.462 2.756 3.659
30 1.310 1.697 2.042 2.457 2.750 3.646
40 1.303 1.684 2.021 2.423 2.704 3.551
60 1.296 1.671 2.000 2.390 2.660 3.460
120 1.289 1.658 1.980 2.358 2.617 3.373
0 1.282 1.645 1.960 2.326 2.576 3.291




of the F Distribution

Table 1 o = 0.05

Degreee of Freedom for Numerator

1 2 3 4 b 6 7 8 9 10 15 20 25 30 40 50

1614 1995 2158 2248 2300 2338 2365 2386 24001 2421 2457 2484 24R9 2505 2508 2526
1851 1900 19.16 1925 1930 1933 1935 1937 1938 1040 1943 1944 1946 1947 1048 1048
10,13 930 928 9.1 901 &894 B89 8580 881 8579 80 Foo s03 802 8J% 508
171 6% 659 639 620 616 609 604 600 396 586 580 577 575 571 570
661 579 541 519 505 495 488 482 477 474 462 456 452 450 446 444
599 514 470 453 439 428 421 415 410 406 394 387 383 381 377 375
559 474 435 402 397 A87 379 373 36y 364 351 344 340 338 33 332
532 446 407 384 369 358 350 344 339 335 322 315 311 308 304 302
512 426 386 363 348 337 320 323 318 314 301 294 2H9 2R6 283 280
10| 496 410 371 348 333 322 314 307 302 298 285 277 273 270 266 264
1] 484 398 359 3306 320 309 301 295 290 285 2177 265 260 157 153 151
121 475 389 349 326 301 300 291 285 280 275 262 254 250 247 243 240
13| 467 3.8 341 318 303 292 283 277 271 267 253 246 241 238 234 23]
14| 400 374 334 311 290 285 270 270 203 200 240 239 234 231 227 224
15 454 368 329 306 250 279 271 264 259 254 240 233 228 225 220 IS
16| 449 363 324 301 285 274 266 259 254 249 235 228 223 219 215 212
17| 445 359 320 296 281 270 261 255 249 245 231 223 218 215 210 208
441 353 Al6 293 277 266 253 251 246 241 227 219 214 211 206 204
190 438 352 313 290 274 263 254 248 242 238 223 216 211 207 203 200
200 435 349 310 287 271 260 1251 245 236 235 220 2112 207 204 199 1487
22| 430 344 305 282 266 255 246 240 224 230 215 207 202 198 194 19]
24| 420 340 301 278 262 251 242 236 230 225 1L 203 197 194 189 180
26| 423 337 1938 274 259 247 239 232 227 222 207 199 154 190 LES 182
28| 470 33x% 205 271 256 245 236 229 224 219 204 196 191 187 182 179
30| 407 332 292 09 253 242 233 227 221 206 2401 1.3 1LBE 184 L79 L7060
40| 408 323 184 261 245 234 L5 218 212 208 18I 184 V8 L74  LoY  Lob
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