MATH 204: PRINCIPLES OF STATISTICS 2
WINTER 2026
EXERCISES ON HYPOTHESIS TESTING IN TWO SAMPLE PROBLEMS

In the following two-sample problems, with samples of size n4 and np, we wish to test the
null hypothesis

Ho:pa=pp
against the alternative, using the significance level a, as given in the question. The summary
statistics needed are the sample mean and sample variance for the two samples,

(T, s%) and (T, 5%).

We will test under the assumptions of
¢ Normality for both samples

* Independence of the samples

e Equal variances, 03 = 03 = o7, say.

We will use the test statistic, 7, where the observed value of the test statistic is computed as
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where s% is the pooled estimate of o2,
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If the null hypothesis is true, we have that the distribution of 7" is
T~ tnyting—2
that is the t-distribution with n4 + np — 2 degrees of freedom.
¢ If both n4 and np are greater than 15, we may approximate this distribution using the

standard Normal distribution if necessary: the Normal distribution is the limiting case
of t-distribution where the degrees of freedom is infinite.

e A suitable table of the t-distribution can be found here:

Math204-Winter2026-tTable.pdf


https://www.math.mcgill.ca/dstephens/204/Handouts/Math204-Winter2026-tTable.pdf

Problem n4 T4 sS4 np ITp sB o H,
1 6 -454 086 19 055 121 0.05 ps > pug
2 7 143 442 12 113 3.61 0.05 pus<pup
3 7 212 190 20 198 1.75 010 p4 < pup
4 20 1.09 207 18 190 1.7 0.01 pa<pup
5 19 -0.13 1.06 13 -333 085 0.05 pas<pp
6 20 -559 128 7 -1.31 153 0.01 pq> pup
7 19 -077 214 20 -3.11 148 0.05 pa# pup
8 10 -238 197 8 -359 182 0.05 pa>pup
9 11 045 264 20 2.04 192 0.05 pus> pup
10 12 331 203 8 331 114 010 pa > ugp
11 10 4.01 122 13 -223 134 005 pa<pup
12 10 -3.81 120 14 -2.16 063 0.10 pa> pp
13 9 347 189 16 141 277 005 ps < pugp
14 18 -0.03 1.80 9 -370 213 0.10 pa > pugp
15 20 325 418 11 -1.83 29 0.05 pua# up
16 12 229 106 18 0.66 1.08 0.10 pu < ugp
17 19 378 1.04 19 188 1.09 0.01 pa# up
18 17 -304 314 5 157 214 005 pa+# pup
19 8§ -323 213 5 -549 21 001 ps<pp
20 5 -012 162 14 319 14 005 ps<pugp
21 15 088 126 17 133 13 0.05 pa# pup
22 18 244 182 10 -4.66 196 0.05 pus<pup
23 9 1.68 133 19 323 133 0.05 puus> up
24 7 072 090 9 037 141 010 pa<pp
25 6 530 197 5 -3.09 13 010 ps < pup




Problem n4 T4 sS4 np ITp sB o H,
26 6 -018 0.88 12 -270 141 0.05 ps > pug
27 12 551 260 13 -1.19 224 010 pu > up
28 14 139 117 11 422 1.7 010 ps > ugp
29 18 -371 171 11 -3.61 211 0.01 pa+# pugp
30 14 -462 144 20 093 149 010 pa>pp
31 10 144 250 15 -1.71 145 0.05 pa > pup
32 10 -042 119 17 135 08 0.10 pa# pup
33 12 276 131 12 -0.60 194 0.10 pa < pup
34 10 033 180 14 -018 24 010 pu < pugp
35 13 493 276 19 -1.74 298 0.10 ps < pugp
36 12 -0.12 1.81 20 550 1.25 0.01 pa>pup
37 20 437 168 16 156 149 010 pa > up
38 11 271 059 10 295 074 0.10 pu > up
39 10 -059 084 20 1.71 0.67 001 pa>pup
40 14 -140 282 16 -396 252 0.10 pa> pup
41 18 426 078 5 -0.86 0.8 0.05 pus+#pup
42 10 -1.78 166 20 152 227 0.10 pa# pup
43 15 010 193 6 224 218 010 pa<pup
44 20 -3.39 208 16 393 249 0.05 pua# pup
45 12 445 129 13 -2.65 216 0.10 pus > up
46 6 -193 198 8 092 171 010 ps < ug
47 17 -0.01 173 15 027 239 010 pa# ps
48 8 338 221 20 373 1.64 0.05 pus<pup
49 6 -196 329 6 189 222 0.05 pus<pup
50 8 286 228 9 467 281 0.01 ps# g




Solutions: The column labelled 'Crit.” is the critical value, that is, the boundary of the Rejec-
tion Region; in a two-tailed test, the upper critical value is given only. The results that Reject
Hy are indicated.

nag  Ta sS4 np ITp sp o H, Tos  Crit. Result
1 6 -454 086 19 055 121 0.05 puyu>pup -9509 1.714
2 7 143 442 12 113 3.61 0.05 pusa<pp 0161 -1.740
3 7 212 190 20 198 175 010 pa<pp -5224 -1.316 Reject
4 20 1.09 207 18 190 1.7 001 pa<pup -1309 -2.434
5 19 -013 1.06 13 -333 0.85 0.05 pus<pup 9.059 -1.697
6 20 -559 128 7 -131 153 0.01 pus>pup -7250 2.485
7 19 -077 214 20 -311 148 0.05 pas#pup 3989 2026 Reject
8 10 -238 197 8 -359 1.82 0.05 pus>pup 1338 1.746
9 11 045 264 20 2.04 192 0.05 ps>pup -1930 1.699
10 12 331 203 8 331 114 010 pa>pup 0.000 1.330
11 10 4.01 122 13 -223 134 0.05 pa<pp 11501 -1.721
12 10 -3.81 120 14 -2.16 0.63 0.10 puu>pup -4391 1.321
13 9 347 189 16 141 277 005 pusa<pup 1978 -1.714
14 18 -0.03 180 9 -370 213 010 pa>pup 4702 1316 Reject
15 20 325 418 11 -1.83 29 0.05 pa#pup 3573 2.045 Reject
16 12 229 1.06 18 066 1.08 010 pus<pp 4079 -1.313
17 19 378 1.04 19 188 1.09 0.01 pa#pp 5497 2719 Reject
18 17 -3.04 314 5 157 214 0.05 pa#pup -3.054 2.086 Reject
19 8 -323 213 5 -549 21 001 pusa<pp 1871 -2.718
20 5 -0.12 1.62 14 319 14 0.05 pasa<pp -4367 -1740 Reject
21 15 088 126 17 133 13 0.05 pa#pup -0991 2.042
22 18 244 182 10 -4.66 196 0.05 pus<pup 9.628 -1.706
23 9 168 133 19 323 133 005 pus>pup -2.880 1.706
24 7 072 090 9 037 141 010 wpwa<pp 0570 -1.345
25 6 530 197 5 -3.09 13 010 px<pug 8126 -1.383




nga Ta sS4 Np ITn SB « H, Tos  Crit. Result
26 6 -0.18 088 12 -270 141 0.05 pa>pp 3974 1746 Reject
27 12 551 260 13 -1.19 224 010 pa > pp 6.919 1319 Reject
28 14 139 117 11 422 1.7 010 puqa>pp -4929 1.319
29 18 -371 171 11 -3.61 211 0.01 pua#pup -0.140 2.771
30 14 -462 144 20 093 149 010 pa>pp -10.835 1.309
31 10 144 250 15 -1.71 145 0.05 pq > pp 3998 1714 Reject
32 10 -042 119 17 135 08 010 pua#pp 4632 1708 Reject
33 12 276 131 12 -0.60 194 0.10 pa < pp 4972 -1.321
34 10 033 180 14 -0.18 24 010 pa<pp 0.566 -1.321
35 13 493 276 19 -1.74 298 010 pua < g 6.403 -1.310
36 12 -0.12 1.81 20 550 125 0.01 pa>pp -10.398 2.457
37 20 -437 168 16 156 149 0.10 pa>pp -11.057 1.307
38 11 271 059 10 295 074 010 puq>pp -0.826 1.328
39 10 -059 084 20 171 067 001 psa>pup -8.146 2.467
40 14 -140 282 16 -396 252 0.10 puq > up 2.626 1.313 Reject
41 18 426 078 5 -086 08 0.05 pa#pp 12921 2.080 Reject
42 10 -1.78 1.66 20 152 227 010 puas#pup -4.070 1.701 Reject
43 15 010 193 6 224 218 010 pus<pp -2216 -1.328 Reject
44 20 -339 208 16 393 249 0.05 pus#pp -9.614 2032 Reject
45 12 -445 129 13 -265 216 010 ps>pup -2502 1.319
46 6 -193 198 8 092 171 010 psa<pp -2.888 -1.356 Reject
47 17 -0.01 173 15 0.27 239 010 puq#pup -0383 1.697
48 8 338 221 20 373 1.64 005 pusu<pup -0.462 -1.706
49 6 -196 329 6 189 222 005 psa<upup -2376 -1.812 Reject
50 8 286 228 9 4.67 281 001 pa#pup -1446 2947




