STAT244NB Introduction to Probability and Statistics II
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1. In 1990, the average pH level of the rain in Pierce Mshington, was 5.03.
A biologist claims that the acidity of rain has increased. (This would mean that

the pH level of the rain has decreased.) From a random sample of 19 rain dates in
2000, she obtains the following data:
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5.08, 4.66, 4.70, 4.87, 4.78, 5.00, 4.50, 4.73, 4.79, 4.65, 4.91, 5.07, 5.03, 4.78, 4.77, 4.60,
4.73,5.05, 4.70. (Source: National Atmospheric Deposition Program) For your
information, x=4.8105 and s = 0.1708. Note: z; = 2.33; 205 = 1.645; 225 = 1.96; 113,01
=2.552; tig.0s = 1.734; 13,075 = 8.231; %’18.005 = 31.526

(a) Before you test the hypothesis on the population mean, test the assumption that ¢
= 0.2 at o = 0.05 level of significance, assuming that pH level is normally

distributed.
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(b) Test the hypothesis, assuming that pH level is normally distributed with o = 0.2 at
the o = 0.01 level of significance. Use the p-value method.
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(c) Compute the power of your test at u = 4.5 in part (b).
He s M 25,03 Vs, Hyn P <503

Test sk, Z= X -5.3
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(d) Repeat (b) by constructing one-tailed confidence interval. y,a. << e

Hint: Use (- o0, x + z. i) as the one-tailed confidence interval. If the o belongs to
n

the interval, do not reject Hy. Otherwise, reject Hy.
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