
Mathematics 341
6 May 2019

Final Exam Name

out of 125 points

Show all work necessary for doing the problems, clearly identify any variables used in your solutions,
and clearly state p-values (and how they were computed) along with your conclusions. You should
state the values of any test statistics used. You may use your notes from class and your textbook,
but no other outside resources. In particular, you may not discuss any aspect of the test with
anyone. Your solutions must be handed in, without exception, no later than 2:30 p.m. EDT on
Monday, 6 May.

1.(10) To test the hypothesis that the platelet counts for men with a recent thrombosis are higher than
normal, platelet counts for 10 normal males and for 14 male patients with a recent thrombosis
were obtained. The platelet counts were as follows, in thousands per cubic millimeter:

Normal 275 185 231 220 141 237 199 295 276 310

Thrombosis 597 415 264 403 681 188 364 169 426 388 364 294 368 466

Assuming these are independent samples from normal distributions with means µXand µY ,
respectively, and the same variance σ2, test the hypothesis H0 : µX = µY against the hypothesis
H1 : µX < µY .

2.(10) The results from the comparison of two drugs, pirenzepine and trithiozine, for the treatment
of peptic ulcers were as follows:

Healed Not Healed

Pirenzepine 23 7

Trithiozine 18 13

Test the hypothesis that the drugs are equally effective in treating peptic ulcers.
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3.(25) In 1965, a newspaper reported that a high school student had obtained 9,207 heads and 8,743
tails in 17,950 coin tosses.

(a) Assuming the tosses are Bernoulli trials with the probability p of heads, test the hypothesis
H0 : p = 1

2 against the hypothesis H1 : p 6= 1
2 .

(b) On closer examination, it was found that the student had tossed the coins five at at a
time, and a younger brother had recorded the following results:

Number of Heads Frequency

0 100

1 524

2 1080

3 1126

4 655

5 105

Test the hypothesis that these data are from a binomial distribution with probability of
success (tossing a head) p = 1

2 .

(c) Test the hypothesis that these data are from a binomial distribution.
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4.(20) In 1979, R. Kirchoefer published a study of the use of a semiautomated method for measuring
the amount of chlorpheniramine maleate in tablets. Seven labs were asked to make 10 deter-
minations on composite mixtures that had nominal dosage levels of 4 mg. One purpose of the
experiment was to study the consistency between labs. The following table lists the results
from four of the labs:

Lab 1 Lab 2 Lab 3 Lab 4

4.13 3.86 4.00 3.88

4.07 3.85 4.02 3.88

4.04 4.08 4.01 3.91

4.07 4.11 4.01 3.95

4.05 4.08 4.04 3.92

4.04 4.01 3.99 3.97

4.06 4.04 3.97 3.90

4.10 3.97 3.98 3.97

4.04 3.95 3.98 3.90

4.02 4.02 4.03 3.92

(a) Assuming these samples are from normal distributions withe means µi, i = 1, 2, 3, 4,
respectively, and variance σ2, test the hypothesis H0 : µ1 = µ2 = µ3 = µ4.

(b) Find simultaneous 95% confidence intervals for the differences in the means. Which ones
appear to have significant differences?
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5.(20) The following table gives the values for the number of inches of water applied and yield of
alfalfa in tons per acre on an experimental farm:

Water (x) Yield (y)

12 5.27

18 5.68

24 6.25

30 7.21

36 8.02

42 8.71

48 8.42

Fit a linear model, y = β0 +β1x, to these data, treating the inches of water as the independent
variable.

(a) What is the least-squares regression line?

(b) Test the hypothesis H0 : β1 = 0 versus H1 : β1 6= 0.

(c) Find a 90% prediction interval for the alfalfa yield of field that receives 28 inches of water.

(d) What is the predicted alfalfa yield for a field that receives 100 inches of water? Is this a
reasonable prediction?
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6.(40) Let X1, X2, . . . , Xn be a random sample from a distribution with probability density function

f(x) =


1

2τ3
x2e−

x
τ , if x > 0,

0, otherwise,

where τ > 0.

(a) Find the maximum likelihood estimator τ̂ for τ .

(b) Is τ̂ a sufficient statistic for τ? Explain.

(Cont’d on next page)
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(c) Is τ̂ unbiased? Explain.

(d) Is τ̂ efficient? Explain.


