
Practice Final Exam for Statistics 371,

Professor Wardrop

Values of t∗ for Gosset’s 95% confidence interval.
(For df > 40, use z∗ = 1.96):

df: 1 2 3 4 5 6 7 8 9 10

t∗: 12.706 4.303 3.182 2.776 2.571 2.447 2.365 2.306 2.262 2.228

df: 11 12 13 14 15 16 17 18 19 20

t∗: 2.201 2.179 2.160 2.145 2.131 2.120 2.110 2.101 2.093 2.086

df: 21 22 23 24 25 26 27 28 29 30

t∗: 2.080 2.074 2.069 2.064 2.060 2.056 2.052 2.048 2.045 2.042

df: 31 32 33 34 35 36 37 38 39 40

t∗: 2.040 2.037 2.035 2.032 2.030 2.028 2.026 2.024 2.023 2.021

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

There are 30 problems on the following pages. Note that the 15 odd-numbered [even-numbered]

problems comprise a practice final exam; thus, there are two finals presented below. These are

the two versions of the actual final from Summer, 2014, plus an extra pair of questions.
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1. Bert performs a randomized pairs design

with a dichotomous response to compare

two medical treatments, called treatments 1

and 2. He obtains the data in the following

table.

Treat. 2

Treat. 1 S F Total

S 200 100 300

F 50 150 200

Total 250 250 500

Assume that Bert’s data are a random sam-

ple of 500 pairs from a large finite popula-

tion of pairs. Calculate the 95% confidence

interval for:

The probability of success on

treatment 1 minus the probabil-

ity of success on treatment 2.

2. Carl performs a randomized pairs design

with a dichotomous response to compare

two medical treatments, called treatments 1

and 2. He obtains the data in the following

table.

Treat. 2

Treat. 1 S F Total

S 280 120 400

F 64 236 300

Total 344 356 700

Assume that Carl’s data are a random sam-

ple of 700 pairs from a large finite popula-

tion of pairs. Calculate the 95% confidence

interval for:

The probability of success on

treatment 1 minus the probabil-

ity of success on treatment 2.

3. An observational study yields the following

collapsed table.

Group S F Total

1 100 100 200

2 90 110 200

Total

Below are two component tables for these

data.

Subgp A Subgp B

Gp S F Tot Gp S F Tot

1 70 30 100 1 30 70 100

2 50 2 40

Complete the table above so that Simpson’s

Paradox is occurring. Note: There is more

than one possible correct answer. Also, do

not explain your answer.

4. An observational study yields the following

collapsed table.

Group S F Total

1 150 150 300

2 142 158 300

Total

Below are two component tables for these

data.

Subgp A Subgp B

Gp S F Tot Gp S F Tot

1 99 51 150 1 51 99 150

2 80 2 62

Complete the table above so that Simpson’s

Paradox is occurring. Note: There is more

than one possible correct answer. Also, do

not explain your answer.
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5. Below is the table of population counts for

a disease and its screening test. Write your

answers below as: a ratio, for example,

63/482; or as a decimal with three digits,

for example 0.131.

B Bc Total

A 218 23 241
Ac 77 1182 1259
Total 295 1205 1500

(a) What proportion of the population

would receive a correct positive test

result?

(b) What proportion of the population

would receive an incorrect test result?

(c) Of those in the population who would

receive a correct test result, what pro-

portion would obtain a correct nega-

tive?

(d) Of those in the population who would

test positive, what proportion actually

has the disease?

(e) Of those in the population who do

not have the disease, what proportion

would test positive?

(f) What proportion of the population:

has the disease or would test positive?

6. Below is the table of population counts for

a disease and its screening test. Write your

answers below as: a ratio, for example,

63/482; or as a decimal with three digits,

for example 0.131.

B Bc Total

A 248 43 291
Ac 97 1212 1309
Total 345 1255 1600

(a) What proportion of the population

would receive a correct negative test

result?

(b) What proportion of the population

would receive a correct test result?

(c) Of those in the population who would

receive a incorrect test result, what

proportion would obtain a incorrect

negative test result?

(d) Of those in the population who would

test negative, what proportion actu-

ally has the disease?

(e) Of those in the population who have

the disease, what proportion would

test positive?

(f) What proportion of the population:

has the disease or would test positive?

7. Tommy observes n = 249 i.i.d. trials from

an unknown pdf. Tommy sorts his data,

but to save space I will present only some

of Tommy’s sorted data below, namely the

values x(102) through x(126).

x(102) = 75.7 78.0 80.1 82.2

84.2 86.1 87.9 89.6 91.2

92.7 94.1 95.4 96.6 98.7

99.7 100.5 101.2 101.8 102.3

102.7 102.8 102.9 103.0 103.1

103.2 = x(126)

Note: The distribution of Tommy’s data

is perfectly symmetric around the median

of x(125) = 103.1. You can see evidence

of this fact above in x(124) = 103.0 and

x(126) = 103.2 being equal distance from

the median.

The answers below will all be of the form

[x(i), x(j)], for some i < 125 < j.

If 102 ≤ i ≤ 124, then replace x(i) with

the correct number from the table above. If

i < 101, leave your answer as x(i). For x(j),

replace it by a number, if possible.
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(a) Calculate the approximate 80% con-

fidence interval for the median, ν, of
the unknown pdf.

(b) Franky calculates the approximate

92% confidence interval for the me-

dian of the population. (Don’t try to

duplicate his work because I have not

given you the value of z∗ for 92%.)

The lower bound of his interval is

92.7.

Calculate the upper bound of his in-

terval. If this is impossible, write ‘im-

possible.’

(c) Skylie calculates a confidence inter-

val for the median of the unknown

pdf. Given that the width of her inter-

val is 15.4, determine its endpoints.

8. Tommy observes n = 249 i.i.d. trials from

an unknown pdf. Tommy sorts his data,

but to save space I will present only some

of Tommy’s sorted data below, namely the

values x(102) through x(126).

x(102) = 85.7 88.0 90.1 92.2

94.2 96.1 97.9 99.6 101.2

102.7 104.1 105.4 106.6 108.7

109.7 110.5 111.2 111.8 112.3

112.7 112.8 112.9 113.0 113.1

113.2 = x(126)

Note: The distribution of Tommy’s data

is perfectly symmetric around the median

of x(125) = 113.1. You can see evidence

of this fact above in x(124) = 113.0 and

x(126) = 113.2 being equal distance from

the median.

The answers below will all be of the form

[x(i), x(j)], for some i < 125 < j.

If 102 ≤ i ≤ 124, then replace x(i) with

the correct number from the table above. If

i < 101, leave your answer as x(i). For x(j),

replace it by a number, if possible.

(a) Calculate the approximate 95% con-

fidence interval for the median, ν, of
the unknown pdf.

(b) Franky calculates the approximate

84% confidence interval for the me-

dian of the population. (Don’t try to

duplicate his work because I have not

given you the value of z∗ for 84%.)

The lower bound of his interval is

105.4.

Calculate the upper bound of his in-

terval. If this is impossible, write ‘im-

possible.’

(c) Skylie calculates a confidence inter-

val for the median of the unknown

pdf. Given that the width of her inter-

val is 34.0, determine its endpoints.

9. Refer to the Problem 7. An interval of the

form

[x(i), x(j)], for some i < 125 < j,

can also be viewed as a prediction interval

for a future trial from the i.i.d. sequence of

trials.

(a) Consider Franky’s interval from part

(b). As a prediction interval, what is

its level? (By ‘level’ I mean, what was

the probability, before data were col-

lected, that such an interval would be

correct.)

(b) Refer to your answer to (a); is this

level for the prediction interval ap-

proximate or exact? No explanation

is needed (or desired by me).

(c) Calculate the 84% prediction interval.
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10. Refer to the Problem 8. An interval of the

form

[x(i), x(j)], for some i < 125 < j,

can also be viewed as a prediction interval

for a future trial from the i.i.d. sequence of

trials.

(a) Consider Franky’s interval from part

(b). As a prediction interval, what is

its level? (By ‘level’ I mean, what was

the probability, before data were col-

lected, that such an interval would be

correct.)

(b) Refer to your answer to (a); is this

level for the prediction interval ap-

proximate or exact? No explanation

is needed (or desired by me).

(c) Calculate the 92% prediction interval.

11. Below is a table of hypothetical population

counts, in thousands, for an outcome and a

risk factor (group).

Outcome

Group B Bc Total

A 6 94 100

Ac 27 873 900

Total 33 967 1000

A case control study with 600 subjects

from this population yielded the data be-

low.

Group B Bc Total

A 60 30 90

Ac 240 270 510

Total 300 300 600

(a) Calculate the relative risk for the pop-

ulation.

(b) Calculate the odds ratio for the popu-

lation.

(c) Use the data to calculate the point es-

timate of the population relative risk.

(d) Use the data to calculate the point es-

timate of the population odds ratio.

12. Below is a table of hypothetical population

counts, in thousands, for an outcome and a

risk factor (group).

Outcome

Group B Bc Total

A 8 92 100

Ac 18 882 900

Total 26 974 1000

A case control study with 700 subjects

from this population yielded the data be-

low.

Group B Bc Total

A 105 35 140

Ac 245 315 560

Total 350 350 700

(a) Calculate the relative risk for the pop-

ulation.

(b) Calculate the odds ratio for the popu-

lation.

(c) Use the data to calculate the point es-

timate of the population relative risk.

(d) Use the data to calculate the point es-

timate of the population odds ratio.
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Below is edited Minitab output for a re-

gression analysis on n = 15 cases se-

lected at random from a population of

cases. You will need this information to

answer problems 13–20 below.

The regression equation is

Y = - 112 + 4.95 X

Coef SE Coef

-111.61 86.99

4.947 1.325

S = 14.61 R-Sq = 51.8%

Obs X Y Fit SE Fit

1 60 194 185.23 8.32

2 62 206 195.12 6.08

3 62 196 195.12 6.08

4 64 190 205.02 4.33

5 64 192 205.02 4.33

6 64 204 205.02 4.33

7 66 210 214.91 3.81

8 66 210 214.91 3.81

9 66 240 214.91 3.81

10 66 210 214.91 3.81

11 68 242 224.81 4.93

12 68 200 224.81 4.93

13 68 208 224.81 4.93

14 70 242 234.70 6.94

15 70 250 234.70 6.94

13. Calculate the 95% confidence interval for

the slope of the population regression line.

14. Calculate the 95% confidence interval for

the slope of the population regression line.

15. Obtain the 95% confidence interval for the

mean response givenX = 70.

16. Obtain the 95% confidence interval for the

mean response givenX = 64.

17. A particular case in the population hasX =
68.

Calculate the 95% prediction interval for

the value of Y for this case.

18. A particular case in the population hasX =
66.

Calculate the 95% prediction interval for

the value of Y for this case.

19. Answer the following questions.

(a) Is it possible to determine the value of

the correlation coefficient r? If yes,

calculate it.

(b) What is the residual, e, for observa-
tion 10?

(c) How many observations have e > 0?

(d) Three observations have e > 14.61.
Which ones are they?

(e) Three observations have e < −14.61.
Which ones are they?

20. Answer the following questions.

(a) Is it possible to determine the value of

the correlation coefficient r? If yes,

calculate it.

(b) What is the residual, e, for observa-
tion 2?

(c) How many observations have e < 0?

(d) Three observations have 0 < e < 10.
Which ones are they?

(e) Three observations have −20 < e <
−10. Which ones are they?
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21. I love to watch movies. And in every

movie I watch, I select one (male) actor to

be the hero (for example, the bald guy in

The Princess Bride; Buzz Lightyear in Toy

Story). My favorite actor by far is Bruce

Willis (BW). (Note his initials; a coinci-

dence? I don’t think so!). As a result, if

BW is in a movie, he is always the hero.

I have noticed, however, a disturbing trend

in recent years. It seems that, as BW

ages, directors/screenwriters like to have

him die! Sometimes in quite horrible ways!

Thus, I collected the data described below.

(It’s actually hypothetical data, but it rates

high on truthiness.)

I made a list of my 100 favorite movies. For

each movie, I identified one of the (male)

actors to be the hero. Then I determined

whether the hero died in the movie. Here is

what I found.

• BW appears (and is, hence, the hero)

in 25 of the movies.

• The hero dies in 40% of the movies in

which BW appears.

• The hero dies in 4% of the movies in

which BW does not appear.

Consider the chance mechanism of select-

ing one movie at random from the list of

my 100 favorite movies.

(a) Create the 2× 2 table of probabilities
for the chance mechanism described

above.

(b) Given that the hero dies, what is the

probability he is BW?

(c) Given that the hero does not die, what

is the probability he is BW?

22. I love to watch movies. And in every

movie I watch, I select one (male) actor to

be the hero (for example, the bald guy in

The Princess Bride; Buzz Lightyear in Toy

Story). My favorite actor by far is Bruce

Willis (BW). (Note his initials; a coinci-

dence? I don’t think so!). As a result, if

BW is in a movie, he is always the hero.

I have noticed, however, a disturbing trend

in recent years. It seems that, as BW

ages, directors/screenwriters like to have

him die! Sometimes in quite horrible ways!

Thus, I collected the data described below.

(It’s actually hypothetical data, but it rates

high on truthiness.)

I made a list of my 100 favorite movies. For

each movie, I identified one of the (male)

actors to be the hero. Then I determined

whether the hero died in the movie. Here is

what I found.

• BW appears (and is, hence, the hero)

in 20 of the movies.

• The hero dies in 45% of the movies in

which BW appears.

• The hero dies in 10% of the movies in

which BW does not appear.

Consider the chance mechanism of select-

ing one movie at random from the list of

my 100 favorite movies.

(a) Create the 2× 2 table of probabilities
for the chance mechanism described

above.

(b) Given that the hero dies, what is the

probability he is BW?

(c) Given that the hero does not die, what

is the probability he is BW?
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23. Raymond wants to compare the heights, in

centimeters, of two populations of women.

He selects independent random samples of

size n1 = n2 = 10 from the populations

and obtains the summaries given below.

x̄ = 167.00, s1 = 5.63, ȳ = 164.00

and s2 = 4.02.

Tom takes the same data and forms pairs

based on the women’s weights: i.e., the

lightest woman from each sample form the

first pair; the second lightest woman from

each sample form the second pair; and so

on. With his method, Tom reports that the

correlation coefficient of the two heights

[weights] for his ten pairs is r = 0.400
[r = 0.600].

(a) Raymond analyzes the data as inde-

pendent random samples. Find his

95% confidence interval for µ1 − µ2.

(b) Tom analyzes the data as a random

sample of pairs. Find his 95% con-

fidence interval for µd = µ1 − µ2.

(c) Whose analysis do you prefer; Ray-

mond’s or Tom’s? Explain your an-

swer.

24. Raymond wants to compare the heights, in

centimeters, of two populations of women.

He selects independent random samples of

size n1 = n2 = 12 from the populations

and obtains the summaries given below.

x̄ = 166.00, s1 = 5.13, ȳ = 162.00

and s2 = 3.82.

Tom takes the same data and forms pairs

based on the women’s weights: i.e., the

lightest woman from each sample form the

first pair; the second lightest woman from

each sample form the second pair; and so

on. With his method, Tom reports that the

correlation coefficient of the two heights

[weights] for his 12 pairs is r = 0.450
[r = 0.750].

(a) Raymond analyzes the data as inde-

pendent random samples. Find his

95% confidence interval for µ1 − µ2.

(b) Tom analyzes the data as a random

sample of pairs. Find his 95% con-

fidence interval for µd = µ1 − µ2.

(c) Whose analysis do you prefer; Ray-

mond’s or Tom’s? Explain your an-

swer.

25. Pierce decides to study the relationship be-

tween diet and age. On October 1, 2013, he

asks 200 persons the following question:

How many apples did you eat

in the last week; i.e., during

September 24–30, inclusive?

To keep this simple, let’s assume that ev-

ery subject remembers the number and that

every subject reports it accurately.

Now, some extra information. Pierce ob-

tained his data by selecting independent

random samples from two populations:

• Americans aged 65 on October 1,

2013, and

• Americans aged 70 on October 1,

2013.

A success is defined to be a response of 2

or more apples. A failure is defined to be a

response of 1 or fewer apples. Pierce’s data

are below.

Pop. S F Total

70 y.o. 40 60 100

65 y.o. 20 80 100

Total 60 140 200
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(a) Calculate the 95% confidence interval

for comparing the proportions of suc-

cesses in the two populations.

(b) Is Pierce’s study cross-sectional or

longitudinal?

26. This problem is identical to the previous

problem, but with a new table of data:

Pop. S F Total

70 y.o. 75 75 150

65 y.o. 51 99 150

Total 126 174 300

(a) Calculate the 95% confidence interval

for comparing the proportions of suc-

cesses in the two populations.

(b) Is Pierce’s study cross-sectional or

longitudinal?

27. Lewicki has a favorite known pdf. The pdf

is not symmetric, but because Lewicki has

studied calculus, he is able to calculate its

center of gravity, µ.

Lewicki wants to study the performance of

Gosset’s confidence interval for a popula-

tion mean for his pdf.

Lewicki performs four computer simula-

tion experiments, each with 10,000 runs.

The four simulations are for different val-

ues of n: 10, 20, 40 and 80.

Each run yields a correct or incorrect con-

fidence interval. (The details of this proce-

dure are in the Course Notes and I won’t

repeat them here. Suffice to say, you don’t

need to remember the exact details in order

to answer this question.) For each exper-

iment, Lewicki determines its total num-

ber of incorrect confidence intervals; these

counts, sorted, are: 512, 523, 607 and 718.

On the assumption that nothing bizarre oc-

curred in these four experiments, match, to

the extent possible, the number of incorrect

intervals with its sample size.

Note: For an operational definition of noth-

ing bizarre, let’s say the following. For

each sample size there is an exact probabil-

ity of an incorrect confidence interval. This

probability is unknown to all but Nature,

but, of course, Lewicki could calculate the

nearly certain interval for each probability.

By nothing bizarre I mean that you should

assume that each of these nearly certain in-

tervals contains the true probability it is ap-

proximating.

Sample Number of

Size incorrect intervals

10

20

40

80

28. This problem is identical to the previous

problem except that the sorted counts are

now: 509, 521, 621 and 732.

Sample Number of

Size incorrect intervals

10

20

40

80
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29. When I was younger, Julius Erving was one

of my favorite basketball players. Below

are data on his free throw shooting during

his last three NBA seasons.

Season Made Missed Total

1984–85 338 104 442

1985–86 289 79 368

1986–87 191 44 235

Total 818 227 1,045

For the questions below, assume that for

each year Erving’s free throws satisfied the

assumptions of Bernoulli trials with an un-

known value of p. Furthermore, allow for

the possibility that the value of p changed

from year to year.

Calculate the 95% confidence interval for

the improvement, if any, in Erving’s ability

from the 1984–85 season to the 1985–86

season.

30. Refer to the preamble in the previous prob-

lem, including the table of data.

Calculate the 95% confidence interval for

the improvement, if any, in Erving’s ability

from the 1985–86 season to the 1986–87

season.
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