
Practice First Midterm; Chapters 1–7

January 16, 2015

1. Below are 50 sorted numerical responses.

0.11 0.15 0.22 0.30 0.37 0.39 0.41

0.43 0.56 0.58 0.73 0.76 0.92 0.93

1.01 1.02 1.04 1.08 1.12 1.14 1.15

1.17 1.27 1.29 1.31 1.37 1.39 1.40

1.42 1.44 1.46 1.52 1.58 1.68 1.74

1.76 1.79 1.81 1.82 1.92 1.93 1.98

1.99 2.24 2.26 2.79 3.46 3.55 3.61

3.63

Hint: The mean and standard deviation of these

data are 1.42 and 0.875.

(a) Complete the following table. Be careful;

the ‘width’ column is missing.

Class Int. Frequency Rel. Freq. Density

0.00–1.00

1.00–1.50

1.50–2.00

2.00–4.00

(b) According to the Empirical Rule, approxi-

mately 68% of the data fall between g and

h, with g < h. Determine the numerical

values of g and h.

Answer:

(c) Refer to part (b) and the values of g and h

that you determined. What percentage of

the observations actually fall between the

values of g and h?

Answer:

(d) Calculate the smallest and largest devi-

ations in this data set. Hint: Smaller

[larger] means farther to the left [right] on

the number line.

Answer:
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32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5 60.0 62.5 65.0 67.5

0.003067

2. The figure above is a density scale histogram

of n = 1,000 observations. You may use the

following facts about this data set:

• The density scale histogram is (perfectly)

symmetric; as it appears to be.

• The data set is not necessarily symmetric.

• The mean of the data set is exactly 50.0.

(a) Which (one or more) of the following

could be true about the median of these

data?

i. The median is smaller than 50.0.

ii. The median is equal to 50.0.

iii. The median is larger than 50.0.

Answer:

(b) Determine the number of observations in

the interval with endpoints 32.5 and 40.0.

Hint: The height of the rectangle over this

interval is presented in the figure.

Answer:

(c) Let s be the standard deviation of the orig-

inal data set. Given that s equals one of

the numbers: 2.5, 5.0, 7.5 and 10.0, which

one is it? (No explanation is needed.)

Answer:

(d) Define a new data set which is obtained

by deleting both the smallest and largest

observations from the original data set.

Thus, this new data set consists of n =
998 observations. Mark each of the state-

ments below either: T if it must be true; F

if it must be false; or M if it might be true

or might be false.

i. The mean of the new data set equals

50.0.

Answer:

ii. The median of the new data set equals

the median of the original data set.

Answer:
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3. An unbalanced CRD yields the following data:

Trial: 1 2 3 4 5 6 7

Treatment: 1 2 2 2 2 1 2

Response: 5 10 15 0 15 20 10

(a) Which assignment is shown in this table?

Answer:

(b) Calculate the values of x̄, ȳ and u for these

data.

Answer:

(c) Assume that the Skeptic is correct. What

is the smallest (negative and farthest from

0) possible value of u over the 21 possible

assignments?

Answer:

(d) Refer to your answer to (c). List all as-

signments (one or more) that yield this

smallest possible value of u.

Answer:

(e) Assume that the Skeptic is correct. What

is the largest (positive and farthest from 0)

possible value of u over the 21 possible

assignments?

Answer:

(f) Refer to your answer to (e). List all as-

signments (one or more) that yield this

largest possible value of u.

Answer:
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4. Refer to the data presented in problem 3 on the

previous page. In this problem we will not as-

sume that the Skeptic is correct. Instead, in the

parts below, we will assume that there is a con-

stant treatment effect of +10.

(a) Find the values of x̄, ȳ and u that would be

obtained for assignment 5,6. Show your

work.

Answer:

(b) This one is tricky. Find the largest possi-

ble value of u.

Answer:

(c) Refer to (b). List all assignments that

would give this largest possible value of u.

Answer:
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5. An unbalanced CRD yields the following data,

with numerical codes in parentheses.

Response (Code)

Tr. Low (1) Med. (2) High (3) Tot.

1 2 4 4 10

2 9 9 6 24

Total 11 13 10 34

(a) Calculate the values of r1 and r2. In or-

der to receive credit, you must show your

work.

Answer:

(b) Given that the data are analyzed by ranks,

which treatment gives larger responses?

In order to receive credit, you must ex-

plain your answer.

Answer:

6. Refer to the data in the previous problem. I am

interested in the sampling distribution of the test

statistic R1 for the sum of ranks test. In order to

receive credit for your answers below, you must

show your work.

(a) Calculate the mean of the sampling distri-

bution.

Answer:

(b) Calculate the variance of the sampling dis-

tribution.

Answer:

(c) Calculate the standard deviation of the

sampling distribution.

Answer:
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7. Ralph performs a balanced CRD and obtains the

data given below.

Subject: 1 2 3 4 5 6

Treatment: 1 2 2 1 2 1

Response: 18 9 12 12 21 24

Calculate the values of x̄, ȳ, u, r1 and r2 for

Ralph’s data.

Answer:

8. Refer to Ralph’s data given in problem 7 above.

On the assumption that the Skeptic is cor-

rect, complete the table for the clone-enhanced

study.

Answer:

Sbjt: 1 2 3 4 5 6

Tr. 1:

Tr. 2:

9. Refer to Ralph’s data given in problem 7 above.

Now assume that the Skeptic is incorrect. As-

sume instead that there is a constant treatment

effect of +4. Complete the table for the clone-

enhanced study.

Answer:

Sbjt: 1 2 3 4 5 6

Tr. 1:

Tr. 2:

10. Refer to Ralph’s data given in problem 7 above.

The current problem introduces you to a new

idea; thus, be careful!

In Ralph’s study, subjects 1, 2 and 3 are males,

while subjects 4, 5 and 6 are females. Assume

that for the male subjects, there is a constant

treatment effect of +2, but for the female sub-

jects there is a constant treatment effect of −5.
(In medicine sometimes treatments affect men

and women differently.)

With these new assumptions, complete the table

for the clone-enhanced study.

Answer:

Sbjt: 1 2 3 4 5 6

Tr. 1:

Tr. 2:

6



11. Sally performs an unbalanced CRD with n =
30 and n1 = 10. Sally wants to know the sam-

pling distribution of the test statistic U , but de-

cides that finding the exact sampling distribu-

tion is impractical because there are too many

possible assignments. (The number of possi-

ble assignments exceeds 30 million.) Instead,

she performs a computer simulation with m =
1,000 runs. Her simulation yields 14 distinct

observed values of U that are presented, along

with their frequencies of occurrence, in the ta-

ble below.

u Freq. u Freq. u Freq.

−0.95 2 −0.20 165 0.55 54
−0.80 6 −0.05 192 0.70 23
−0.65 17 0.10 174 0.85 6
−0.50 66 0.25 124 1.05 1
−0.35 99 0.40 71 Total 1,000

The various questions below refer to the table

above, but do not refer to each other. Thus, for

example, your answer to part (a) is not used in

part (b).

(a) Suppose that u = 0.55 and the alternative

is >. Find the approximate P-value.

Answer:

(b) Suppose that u = 0.25 and the alternative

is <. Find the approximate P-value.

Answer:

(c) Suppose that u = −0.65 and the alterna-

tive is 6=. Find the approximate P-value.

Answer:

(d) For any one of the approximate P-values

you obtained in (a), (b) or (c), calculate its

nearly certain interval.

Answer:
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12. An unbalanced CRD yields the following data,

with numerical codes in parentheses.

Response (Code)

Tr. Low (1) Med. (2) High (3) Total

1 2 3 4 9

2 9 6 5 20

Total 11 9 9 29

(a) Calculate the values of r1 and r2. In or-

der to receive credit, you must show your

work.

Answer:

(b) Given that the data are analyzed by ranks,

which treatment gives larger responses?

In order to receive credit, you must ex-

plain your answer.

Answer:

(c) I am interested in the sampling distribu-

tion of the test statistic R1 for the sum of

ranks test. In order to receive credit for

your answer below, you must show your

work.

Calculate the standard deviation of the

sampling distribution.

Answer:
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13. I performed a balanced CRD and obtained the

number u for the observed value of the test

statistic U . You are given the following two

probabilities.

• P (U < u) = 0.1346.

• P (U = u) = 0.0670.

Obtain the P-value for each of the alternatives

given below.

(a) >.

Answer:

(b) <.

Answer:

(c) 6=.

Answer:

14. I performed a balanced CRD and obtained the

number u for the observed value of the test

statistic U . You are given the following two

probabilities.

• P (U > u) = 0.1643.

• P (U = u) = 0.0527.

Obtain the P-value for each of the alternatives

given below.

(a) >.

Answer:

(b) <.

Answer:

(c) 6=.

Answer:
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