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1. Consider an I x J contingency table where the (4, 7) cell has probability
pij- Find the maximum likelihood estimate of p;;

(a) when no restrictions are placed on the row and column factors;

(b) when it is known that the row and column factors are independent. [10]

2. The following data were gathered in Manchester. Is there a relationship
between blood type and propensity to peptic ulcer?

Control | Peptic Ulcer
Group A | 3775 246 [10]
Group O 4532 361

3. Suppose X ~ X? and Y ~ X? 11 where j > 1is an integer. Find which of
the two is stochastically larger than the other. [10]

4. The following table classifies a random sample of 117 couples according
to height of husband and wife.

Wife, Tall | Wife, Medium
Husband, Tall 18 28
Husband, Medium 20 51

(a) Provide a measure of association between the two factors.
(b) What features does this measure (in general) have in comparison with
common measures of association for measurement data. [10]

5. Suppose D1, Dy, ..., D, are continuous random variables which are inde-
pendent and are symmetric about 0. Let I; be the indicator variable which
is defined as I; = 1 if D; > 0 and 0 otherwise, for 1 < j < n.

Show that (|D1],|Dz2l,...,|Dxnl|) and (I1,I2,...,1I,) are independently dis-
tributed. [10]



Chi-Square Distribution Table

The shaded ares. is equal to o for % = ¥%

o

af XEss X% X x50 X0 x4 Xheo Xhas Xhw Xhos
1 0.000 0.000 0001 0.004 0.018 3.706 3841 5.024 6.6385 T.87
2 0.010 0.0z0 0081 0.108 0.211 4. 605 5051 T.378 0,210 10597
3 0.072 0115 0215 0.352 0.584 5.251 7815 0348 11.345 12538
4 0.z207 0.287 04584 0.711 1.064 7779 0488 11.143 13.277 14 860
5 0.412 0.554 0831 1.145 1.610 0.236 11.0v0 12833 15.086 16.750
3 0.678 0.872 1.237 1.635 2,204 10.645 125092 14449 16.812 18548
7 0.989 1.230 1,690 2.187 1.838 12.017 14,067 15.013 18475 20278
B 1.344 1,648 2180 2.733 3.490 13.362 16507 17536 20090 21.955
a 1.735 2.088 2.700 3.325 4 158 14 551 16.919 19,023 21 GGA 23.589

10 2.156 2.558 3.247 3.940 4. 8565 15.987 18.307 20483 23.209 25188

11 2.603 3.053 3814 4.575 5.578 17.275 19.675 21.920 34.725 26.767
12 3.074 3.571 4.404 5.226 6.304 18.648 21.026 23.337 16.217 28.300
13 3.565 4.107 5.009 5802 7.042 10,812 33362 24.738 17688 20,819
14 4.075 4. 660 5620 6.571 7.790 21.064 23685 26.118 29141 31.318
15 4.601 5.220 6.162 7.261 8.547 22.307 24006 27488 30678 32.801

16 5.142 5.812 G008 T.962 9.312 23.542 26.206 28.845 32.000 34267
17 5697 6.408 7.564 8672 10.085 24.769 27587 30.151 33.409 35.718
18 6.265 T7.015 8.231 9.380 10.865 25.989 28.869 31.526 34.805 37.156
19 6. Bdd T.833 8.907 10117 11.651 27.204 30.144 32.862 36.1591 38.582
a0 T.434 B.260 0591 10.851 12443 28412 3l.410 34.170 37.566 30,007

21 8.034 B.8OT 10.283 11581 13.240 20615 32.671 35479 38.932 41.401
22 8 643 9.542 10.9582 12.338 14.041 30.813 33.924 36.781 40.289 42.796
23 9.260 10.196 11.689 13.051 14848 32.007 36172 38.076 41 638 44181
24 9.586 10.856 12.401 13.848 15.659 33.196 36.415 38.364 42 980 45.558
25 10.520 11524 13120 14.611 16473 34.382 37.652 40.646 44314 46.928

26 11.160 12198 13.844 15.379 17.202 35.863 38.885 41.923 45 642 485.200
a7 11.508 12,879 14573 16.151 18114 36.741 40.113 43.195 46,963 40 645
28 11461 13.565 16.308 16.928 15.939 37.916 41.337 44 461 45278 50.993
29 13.121 14.266 16.047 17.708 19.768 359.087 42557 45.722 49 558 51.336
30 13.787 14.953 16.7591 154893 20559 40.256 43773 45.978 50.892 53.672

40 20707 22164 433 26.600 20051 51.805 BR.TEE 50,342 63.691 G8.THE
50 27951 20,707 32.357 34.7T64 37.6589 G3.167 67.505 71420 TE.154 794090
60 30.534 37485 40.4582 43.188 46458 74307 72.082 83.208 88.379 91.962
70 43.275 45.443 48,758 51.739 55.319 85.527 90.531 95.023 100.425 | 104.215

B0 51.172 53.540 57.153 60.391 64.278 06.578 101.879 | 106.629 [ 112.329 | 116.321
o0 50,108 61.754 65.647 69.126 73.201 | 107.565 | 113,145 | 118136 | 124.116 | 128.200
100 | 67.328 70.065 T4.222 T7.020 82358 | 118,498 | 124.342 | 120661 | 135.807 | 140.160




