Arts & Science 2R06

“Test 4”7

March 17, 2010

Answer all four questions, for a total of 20 marks.
Total time allowed is 90 minutes.

1. A researcher wishes to estimate, with 95% confidence, the proportion of people
who own a home computer. The researcher wishes to be accurate within 2% of
the true proportion.

(a) Suppose a previous study revealed that 40% of those interviewed had a
computer at home. Then, using this information, find the minimum sample
size necessary to satisfy her goal.

(b) What will be the minimum sample size necessary if this prior information
was not available? Compare this with answer of Part (a) and comment.

(4 marks)

2. A standard medication for relief from body pain is known to have a success
rate of 60%. The manufacturer of a new medication claims that it has a higher
success rate. To test this claim, suppose we take a random sample of n = 20
individuals suffering from body pain and treat them with the new medication.
Let X then denote the number of individuals (among these 20) who successfully
get relief from body pain.

(a) State formally the hypothesis testing problem, in terms of population pa-
rameter.

(b) If {X > 17} is chosen as the critical region, what will be the level of
significance? Instead, if {X > 16} is used as the critical region, what will
be the level of significance?

(c) If the true success rate for the new medication is 80%, what will be the
power values corresponding to these two critical regions?

(d) Compare the two power values and comment.
(5 marks)
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3. A study was conducted to see if there was a difference between spouses and
significant others in coping skills when living with or caring for a person with
multiple sclerosis. These skills were measured by a questionnaire responses.
The results of the two groups on one factor “ ambivalence” are as follows (from
Elsie E. Gulick from Nursing Research):

Spouses | Significant others
m = 120 n=234

X =20 Y =17

Sx =0.6 Sy = 0.7

(a) At @ = 0.05 as the chosen level of significance, test whether there is a
difference in the means of the two groups?

(b) What are the assumptions you have made in carrying out this test?

(c) What is the p-value of this test?
' (5 marks)

4. The data below resulted from an experiment comparing the degree of soiling -
for fabric copolymerized with three different mixtures of methacrylic acid (data
appeared in American Dyestuff Reporter):

Mixture Mean X;

Mixture 1 | 0.56 1.12 0.90 -1.07 0.94 0.918
Mixture 2 | 0.72 0.69 0.87 0.78 0.91 0.794
‘Mixture 3 { 0.62 1.08 1.07 0.99 0.93 0.938
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with a grand mean of X = 0.883. Let u; (i = 1,2,3) denote the true average

degree of soiling when mixture 7 is used. The null hypothesis Hy : 11 = p2 = s
states that the true average degree of soiling is identical for the three mixtures.
Carry out an ANOVA test at 5% level of significance to see whether Hj should
be rejected in favor of the assertion that the true average degree of soiling is
not the same for all mixtures.

(6 marks)
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TABLE 1 Cumulative Binomial Probabilities
Tabulated values are P(x = k) = p(0) + p(1) + - - - + p(k)

(Computations are rounded at the third decimial place.)

=20

p

Lk 01 .05 10 20 30 40 50 .60 .70 .80 .90 95 99  k
‘0 818 358 122 012 001 000 000 .000 .000 .000 .000 .000  .000 O
1 983 736 392 .069 .008 001 000 .000 000 .000 .000  .000 .000 1
.2 999 925 677 206 035 004 000 .000 .000 .000 .000 ° 000 .000 2
'3 1000 984 .87 411 .{07 016 001 000 .00Q 000 .000 000  .000 .3
4 1000 997 957  .630% 238 051 .006 .000 000 .000 .000  .000 000 4
5 1000 1.000 .98  .804 416 126 021 .002 .000 .000 .000  .000 © .000 5

6 1000 41000 998 913 608 250 058 006 .000 .000 .000 000 .000 6
7 1000 1000 1.000 968 .772 416 132 021 001 .000 .000  .000 .000 7
8 1.000 1000 1000 .990  .887  .596 252 ..057  .005 000 .000  .000  .000 - 8
9 1000 1000 1.000 .997. 952 755 412 128 017 001 -.000 .000  .000 9
10 1000 1.000 1.000 .999 983 872 588 .245 048 003 .000  .000 °.000 10

-
—_

11.000 1.000 1.000 1.000 995 .943 748 404 - 113 .010 .000 .000 .000

12 1.000 1.000 1.000 1.000 999 979 .868 .584 228 .032 .000 .000 .000
13° 1.000 1.000 1.000 1.000 1.000 .994 .942 .750 392 .087 .002 .000 .000
14 1.000 1.000 1.000 1.000 1.000 .998 979 .874 .584 .196 .01 .000 .000
15 1.000 1.000 1.000 - 1.000 4.000 1.000 .994 .949 .762 370 .043 .003. .000
16 1.000 1.000 1.000 1.000 1.000 1.000 999 .984 893 .589 133 016 .000
17 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .996 965 . 794 323 075 .001
18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 .992 931.. .608 .264 017
19 1.000 1.000 1.006 1.000 1.000 1.000 1.000 1.000 999 .988 878 .642 182

N
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TABLE 4
Critical Values
of t

df t 100 t.os0 to2s toto t.00s df
1 3.078 6.314 12.706 31.821 63.657 1
2 1.886 2.920 4.303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
4 1.533 2.132 2.776 3.747 4.604 4
5 1.476 2.015 - 2.571 3.365 4,032 5
6 1.440 1.943 2.447 3.143 3.707 6
7 1.415 1.895 2.365 2.998 3.499 7
8 1.397 1.860 2.306° 2.896 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
11 1.363 1.796 2.201 2.718 3.106 11
12 1.356. 1.782 2.179 2.681 3.055 12
13 1.350 1.771 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2.977 14
15 - 1.341 1.753 2.131 2.602 2.947 15
16 1.337 1.746 2.120 2.583 2.921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1.330 1.734 2.101 2.552 2.878 18
19 1.328 1.729 2.093 2.539 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
21 1.323 1.721 2.080 2.518 2.831 21
22 1.321 1.717 2.074 - 2.508 2.819 22
23 1.319 1.714 2.069 2.500 2.807 23
" 24 1.318 1.711 2.064 2.492 2.797 24
25 1.316 1.708 2.060 2.485 2.787 25
26 1.315 1.706 2.056 2.479 2.779 26
27 1314 1.703 2.052 2.473 2.771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2.756 29
oo 1.282 1.645 1.960 2.326 2.576 o]

Source: From “Table of Percentage Points of the #Distribution,” Biometrika 32 (1941):300. Reproduced

by permission of the Biometrika Trustees.
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TABLE 6 Percentage Points of the F Distribution

dfy
dfs a . 1 2 3 4 . 5 6 7 8 9

10 100 3.29 2.92 273 2.61 2.52 2.46 241 7 238 2.35
.050 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02

.025 © 6.94 5.46 4.83 4.47 4.24 4.07 3.95 3.85 3.78

.010 10.04 7.56 6.55 5.99 564 . 539 5.20 5.06 C 494

.005 12.83 9.43 8.08 7.34 6.87 6.54 6.30 6.12 597

11 .100 3.23 2.86 2.66 2.54 245 2.39 2.34 2.30 .2.27
.050 4.84 3.98 3.59 3.36 . 320 3.09 3.01 2.95 2.90

025 6.72. 5.26 4.63 4.28 4.04 3.88 3.76 3.66 3.59

010 . 9.65 7.21 6.22 567 - 532 5.07 4.89 474 4.63

.005 12.23 8.91 7.60 6.88 6.42 6.10 5.86 5.68 5.54

12 .100 3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 2.21
.050 4.75 3.89 3.49 1 3.26 3.1 3.00 2.91 2.85 2.80

.025 6.55 5.10 4.47 4.12 3.89 373 3.61 3.51 3.44

.010 933 - 6.93 5.95 5.41 5.06 4.82 4.64 4.50 439

.005 11.75 8.51 . 7.23 6.52 6.07 - 576 5.52 535 5.20

13 .100 3.14 . 276 2.56 2.43 2.35 2.28 223 2.20 2.16

. .050 4.67 3.81 3.41 3.18 3.03 292 2.83 2.77 2.7

.025 6.41 4.97 435 4.00 3.77 © 3.60 3.48 3.39 3.31

.010 9.07 6.70 574 5.21 | 486 4,62 4.44 4.30 4.19

005 11.37 ¢ 8.19 6.93 6.23 5.79 5.48 5.25 5.08 4.94

14 .100 3.10 273 252 - 239 2.31 2.24 2.19 2.15 2.12
.050 4.60 874 334 ERG| - 296 2.85 2.76 2.70 2.65
.025 6.30 4.86 4,24 3.89 3.66 3.50 3.38 3.29 3.21-

.010 8.86 6.51 556 - 5.04 4.69 4.46 4.28 414 4.03

.005 11.06 7.92 6.68 6.00 5.56 5.26 503 . 486 4.72

15 .100 3.07 270 2.49 236 2.27 2.21 2.16 212 2.09
.050 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59

025 6.20 4.77 4.15 3.80 3.58 3.41 3.29 3.20 3.12

.010 8.68 6.36 5.42 4.89 4.56 432 4.14 4.00 3.89

.005 10.80 7.70 6.48 5.80 537 5.07 4.85 4.67 _4.54

16 - .100 3.05 2.67 2.46 2.33 224 2.18 2.13 2.09 2.06,
.050 4.43 3.63 3.24 3.01 2.85 274 2.66 2.5% 2,54

.025 6.12 4.69 4.08 3.73 3.50 3.34 3.22 312 3.05

.010 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78

.005 10.58 7.51 6.30 5.64 5.21 4.91 4.69 4.52 4.38

17 100 3.03 2.64 2.44 2.31 2.22 2.15 2.10 2.06 2.03
.050 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.48
.025 6.04 4.62 4.01 3.66 3.44 3.28 3.16 3.06 2.987

.010 8.40 6.11 5.18 467 ° 4.34 4.10 3.93 3.79 3.68

.005 10.38 7.35 6.16 5.50 5.07 4.78 4.56 439 4.25

18 .100 3.01 2.62 2.42 2.29 2.20 2.13 2.08 2.04 2.00
.050 4.47 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46

025 5.98 456 395 361 . 338 3.22 3.10 3.01 2.93

.010 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.60
. 005 10.22 7.21 6.03 5.37 4.96 4.66 4.44 . 428 4.14-
19 .100 2.99 2.61 2.40 2.27 2.18 2.1 2.06 2.02 1.98
.050 4.38 3.52 3.13 2.90 274 2.63 2.54 2.48 2.42

025 5.92 4.51 3.80 3.56 333 3.17 3.05 2.96 2.88

010 8.18 5.93 5.01 4.50 4.17 3.94 3.77 3863 3.52

.005 10.07 7.09 592 5.27 4.85 4.56 4.34 4.18 4.04

20 100 2.97 2.58 23 2.2 2.16 2.08 2.04 2.00 1.96
.050 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39

.025 5.87 4.46 386 . 351 3.29 3.13 3.01 291 2.84

010 8.10 © 585 4.94 4.43 4.10 3.87 3.70 3.56 3.46

.005 9.94 6.99 5.82 5.17 4.76 . 4.47 4.26 4.09 3.96

5

All the Best!




