S516.1 HW#4 Solution
9.99   From Ex. 9.18, the MLE for t(p) = p is 
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, a 100(1 – α)% CI for p is 
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.  This is the same CI for p derived in Section 8.6.

9.100   In Ex. 9.81, it was shown that 
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 is the MLE of t(θ) = θ2.  It is easily found that for the exponential distribution with mean θ,
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Thus, since 
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, we have an approximate (large sample) 100(1 – α)% CI for θ as

10.5  Under H0, Y1 and Y2 are uniform on the interval (0, 1).  From Example 6.3, the distribution of U = Y1 + Y2 is
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Test 1: P(Y1 > .95) = .05 = α.

Test 2: α = .05 = P(U > c) = 
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 = 2 = 2c + .5c2.  Solving the quadratic gives the plausible solution of c = 1.684.

10.8 Let Y1 and Y2 have binomial distributions with parameters n = 15 and p.

a. α = P(reject H0 in stage 1 | H0 true) + P(reject H0 in stage 2 | H0 true)
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 = .0989 (calculated with p = .10).


Using R, this is found by:

> 1 - pbinom(3,15,.1)+sum((1-pbinom(5-0:3,15,.1))*dbinom(0:3,15,.1))

[1] 0.0988643

b. Similar to part a with p = .3: α = .9321.

c. β = P(fail to reject H0 | p = .3)

   =
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 = .0679.

10.18     H0: μ = 13.20, Ha: μ < 13.20.  Using the large sample test for a mean, z = –2.53, and with α = .01, –z.01 = –2.326.  So, H0 is rejected: there is evidence that the company is paying substandard wages.

10.19  H0: μ = 130, Ha: μ < 130.  Using the large sample test for a mean, z = 
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= – 4.22 and with –z.05 = –1.645, H0 is rejected: there is evidence that the mean output voltage is less than 130.

10.21  Using the large–sample test for two means, we obtain z = 3.65.  With α = .01, the test rejects if |z| > 2.576.  So, we can reject the hypothesis that the soils have equal mean shear strengths.

10.24  Let p = proportion of overweight children and adolescents.  Then, H0: p = .15, Ha: p < .15 and the computed large sample test statistic for a proportion is z = –.56.  This does not lead to a rejection at the α = .05 level
10.28  a. (Similar to 10.27) Using the large–sample test derived in Ex. 10.27, the computed test statistic is z = –2.254.  Using a two–sided alternative, z.025 = 1.96 and since |z| > 1.96, we can conclude there is a significant difference between the proportions.

b. Advertisers should consider targeting females.

10.50   Let μ = mean occupancy rate.  To test H0: μ ≥ .6, Ha: μ < .6, the computed test statistic is 
[image: image13.wmf]99

.

1

120

/

11

.

6

.

58

.

-

=

=

-

z

.  The p–value is given by P(Z < –1.99) = .0233.  Since this is less than the significance level of .10, H0 is rejected.

10.52  The null and alternative hypotheses are H0: p1 – p2 = 0 vs. Ha: p1 – p2 > 0, where p1 and p2 correspond to normal cell rates for cells treated with .6 and .7 (respectively) concentrations of actinomycin D.

a. Using the sample proportions .786 and .329, the test statistic is (refer to Ex. 10.27)
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 = 5.443.  The p–value is P(Z > 5.443) ≈ 0.

b. Since the p–value is less than .05, we can reject H0 and conclude that the normal cell rate is lower for cells exposed to the higher actinomycin D concentration.

10.57   Let p = proportion who renew.  Then, the hypotheses are H0: p = .60, Ha: p ≠ .60.  The sample proportion is 
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 = 108/200 = .54, and so the computed test statistic is z = –1.732.  The p–value is given by 
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10.70  a. The hypotheses are H0: μ1 – μ2 = 0 vs. Ha: μ1 – μ2 > 0. The computed test statistic is t = 2.97 (here, 
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).  With 21 degrees of freedom, t.05 = 1.721 so we reject H0.

b. For this problem, the hypotheses are H0: μ1 – μ2 = .01 vs. Ha: μ1 – μ2 > .01.  Then,
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 = .989 and p–value > .10.  Using the Applet, P(T > .989) = .16696.
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