
EXTRA Practice Second Midterm Exam.

Statistics 371 (Blended); Professor Wardrop;

There are 11 questions and a total of 50 points on this exam. Read

each question carefully; if you don’t answer part of a question, you

will lose points. If you do not show your work, it will be difficult to

give partial credit.

Question Points Question Points Question Points

1 5 9

2 6 10

3 7 11

4 8 Total

Values of z∗

% for CI or PI: 80 90 95 98 99 99.73

z
∗: 1.282 1.645 1.960 2.326 2.576 3.000
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1. (3 points.) I performed Fisher’s Test for a bal-

anced CRD. You are given the following facts:

p̂1 = 0.35 and p̂2 = 0.30.

I used our website and obtained the P-values

for the three alternatives; they are 0.2454 and

0.8326. As you have no doubt noticed, I have

given you only two of the three P-values. Here

is your task:

Determine the third P-value and

match each P-value with its alterna-

tive in the table below.

Hint: Balance implies that the sampling distri-

bution of the test statistic is symmetic. Think

about how symmetry affects the relationship be-

tween two of the P-values.

Also: If you find more than one correct way

to complete the table below, list all of your an-

swers.

Alternative P-value

>

<

6=

2. (3 points.) I performed Fisher’s Test for an

unbalanced CRD. You are given the following

facts: p̂1 = 0.52 and p̂2 = 0.60.

I used our website and obtained the P-values

for the three alternatives; they are 0.2931 and

0.5242. As you have no doubt noticed, I have

given you only two of the three P-values. Here

is your task:

Match each P-value to its alternative.

Note that I am not asking you to determine the

third P-value; thus, one of your answers below

should be ‘unknown.’

Hint: In contrast with the previous question,

without balance we cannot assume symmetry.

Also: If you find more than one correct way

to complete the table below, list all of your an-

swers.

Alternative P-value

>

<

6=

2



3. (6 points.) This problem involves using the

ideas of Chapter 10 to obtain the exact sampling

distribution for a sum of ranks test.

A box contains six cards: three cards marked

‘3;’ two cards marked ‘5.5;’ and one card mark

‘1.’ I plan to select two cards at random with-

out replacement (the smart way of sampling).

As usual, let X1 [X2] denote the number on the

first [second] card selected.

(a) Complete the table below with the correct

probabilities. Remember to complete the

row and column totals. You may present

your answers as fractions or decimals; if

you use fractions, there is no need to re-

duce them; e.g., 6/22 is as good 3/11.

X2

X1 1 3 5.5 Total

1

3

5.5

Total

(b) Use your probabilities in (a) to obtain

P (X1 +X2 = 8.5).

Answer:

(c) Use your probabilities in (a) to obtain

P (X1 = X2).

Answer:
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4. (4 points.) I collected data from an unbalanced

CRD with n1 = 2 and n2 = 7. Next, I ob-

tained the exact joint sampling distribution of

the test statistics U and R1. (It wasn’t that dif-

ficult; there are only 36 possible assignments

for this CRD.) Below is a summary of the joint

sampling distribution.

(R1 < 13) (R1 ≥ 13)

(U < 13) 24/36 4/36

(U ≥ 13) 3/36 5/36

For the test that compares means, I choose the

critical region (U ≥ 13). For the sum of ranks

test, I choose the critical region (R1 ≥ 13).

Use these critical regions and the table above to

answer the following questions.

(a) Based on my choices of critical regions,

can you tell what my alternative is?

(Please write your answer as: >, <, 6= or

Can’t tell. No explanation is needed.)

Answer:

(b) What is the probability of a Type 1 error

for the test that compares means?

Answer:

(c) What is the probability of a Type 1 error

for the sum of ranks test?

Answer:

(d) What is the probability that the two tests

reach the same conclusion?

Answer:

5. (3 points.) Abby observes n Bernoulli trials

and counts a total of x successes. She com-

putes two approximate confidence intervals for

p, with confidence levels 90% and 95%.

Eleanor uses Abby’s data to obtain two exact

confidence intervals for p, with confidence lev-

els 90% and 95%.

The intervals are below.

B = [0.536, 0.719];C = [0.544, 0.718]

D = [0.528, 0.734]; and E = [0.519, 0.734].

Correctly match each interval to its type in the

table below.

Answer:

Type Interval (B–E)

90%, Exact

90%, Approx.

95%, Exact

95%, Approx.
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6. (9 points.) I performed a power analysis to

compare the test statistics U and R1. In order to

make your computations a bit easier, my simu-

lation experiment consisted of only 2,500 runs

instead of the usual 10,000 runs. I won’t tell

you explicitly which alternative I used to create

the table below, but remember that I assumed

an alternative to be true; i.e., for my simulation

experiment the Skeptic was incorrect and the al-

ternative hypothesis was correct.

My results are summarized in the table below.

R1

Fail to Reject

U Reject H0 H0 Total

Fail to

reject H0 1,500 100 1,600

Reject

H0 200 700 900

Total 1,700 800 2,500

(a) For some number of assignments, the test

statistic R1 made the correct decision and

the test statistic U made the incorrect de-

cision. How many such assignments were

there?

Answer:

(b) For some number of assignments, both

test statistics made the correct decision.

How many such assignments were there?

Answer:

(c) Let rU denote the exact power for the al-

ternative of interest to me and the test

statistic U . Let rR denote the exact power

for the alternative of interest to me and the

test statistic R1.

Calculate the approximate 90% confi-

dence interval estimate of rU .

Answer:

(d) Refer to part (c) above.

Calculate the nearly certain interval for

rU − rR.

Answer:
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7. (5 points.) The table below presents all exact

two-sided 83% confidence intervals for p when

n = 10. Use this table to answer the questions

below.

In this table, x is the observed number of suc-

cesses in the sample of size n = 10; and l [u] is
the lower [upper] bound of the exact confidence

interval.

x l u x l u

0 0.000 0.218 6 0.341 0.822

1 0.009 0.351 7 0.434 0.892

2 0.050 0.464 8 0.536 0.950

3 0.108 0.566 9 0.649 0.991

4 0.178 0.659 10 0.782 1.000

5 0.256 0.744

(a) Alice observes x = 3 successes in n = 10
Bernoulli trials. Find her exact two-sided

83% confidence interval estimate of p.

Answer:

(b) Bill plans to observe n = 10 Bernoulli tri-
als. He will calculate the exact two-sided

83% confidence interval estimate of p.

Bill’s value of x will be one of the inte-

gers: 0, 1, 2, . . . , 10.

Given that p = 0.600, for which values

of x will Bill’s confidence interval be cor-

rect?

Answer:

(c) Refer to (b).

Given that p = 0.300, for which values

of x will Bill’s confidence interval be too

large?

Answer:

(d) Refer to (b).

Given that p = 0.700, for which values

of x will Bill’s confidence interval be too

small?

Answer:
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8. (5 points.) Jane observes a Poisson Process for

15 hours and counts a total of 840 successes.

Let λ denote the rate per hour for the Poisson

Process.

Use Jane’s data to obtain the approximate 95%

confidence interval estimate of λ.

Answer:

9. (4 points.) Refer to the previous problem. Next

Monday Maura plans to observe Jane’s process

for 12 hours.

Use Jane’s data to calculate the 90% prediction

interval for the number of successes that Maura

will obtain.

Answer:
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10. (4 points.) Vince observes a Poisson Process

for three minutes and counts four successes.

With the help of a website, Vince finds that the

exact upper 88% confidence bound for the rate

per minute is 2.5574.

Sean observes 700 Bernoulli trials and counts

a total of four successes. Use Vince’s result

to find the approximate upper 88% confidence

bound for Sean’s p.

Answer:

11. (4 points.) If we are willing to assume that we

have Bernoulli trials, in Chapter 11 you learned

how to compute probabilities for the number of

runs (R), and the length of the longest run of

successes (V ) conditional on the value of X,

the total number of successes.

It also is possible to compute probabilities with-

out conditioning, provided we know the value

of p. This problem will explore this topic

briefly.

Suppose that we plan to observe n = 6
Bernoulli trials. We know the value of p, but
to save you computational energy, I won’t tell

you what it is. I want to compute P (V = 4).
Because this is a new topic for you, I will break

this operation down into steps.

(a) List all sequences that will yield (V = 4).
Hint: I will get you started. The sequence

111010 is no good because it gives V = 3.
One example of a sequence that gives V =
4 is 111100. List the four other sequences

that give (V = 4).

Answer:

(b) Write down the expression for P (V = 4).

Hint: Write your answers with p’s and q’s
in it; because I am not telling you the value

of p, you don’t need to (actually, aren’t

able to) evaluate your answer. Also, re-

member to use all five sequences, includ-

ing the one I gave you as a gift.

Answer:
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