
Practice Final Exam; Professor Wardrop; Fall 2015

Note that CI [PI] is an abbreviation for confidence interval [prediction interval].

The actual final exam will contain the tables below.

Values of t∗. For df > 40, use z∗:

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

95%: 12.706 4.303 3.182 2.776 2.571 2.447 2.365 2.306 2.262 2.228

90%: 6.314 2.920 2.353 2.132 2.015 1.943 1.895 1.860 1.833 1.812

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

95%: 2.201 2.179 2.160 2.145 2.131 2.120 2.110 2.101 2.093 2.086

90%: 1.796 1.782 1.771 1.761 1.753 1.746 1.740 1.734 1.729 1.725

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

95%: 2.080 2.074 2.069 2.064 2.060 2.056 2.052 2.048 2.045 2.042

90%: 1.721 1.717 1.714 1.711 1.708 1.706 1.703 1.701 1.699 1.697

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

95%: 2.040 2.037 2.035 2.032 2.030 2.028 2.026 2.024 2.023 2.021

90%: 1.696 1.694 1.692 1.691 1.690 1.688 1.687 1.686 1.685 1.684

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

The practice final below consists of problems that appeared on two actual finals: Spring

and Summer, 2015. The following table will help you to know when to attempt certain

problems.

Chapter Problems

15–16 11, 17–19, 22–25, 28

17–18 12, 21, 27, 29

19–20 15, 16, 20, 26

21–22 1–10, 13, 14
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Below is edited Minitab output for a regres-

sion analysis on n = 15 cases selected at ran-

dom from a population of cases. You will need

this information to answer problems 1–5 below.

Note that I am not giving you the value of the

intercept of the regression line.

The regression equation is

ŷ = b0 + 4.95x.

Coef SE Coef

4.95 1.325

S = 14.61 R-Sq = 51.8%

X Y Fit SE Fit

60 194 185.23 8.32

62 206 195.12 6.08

64 190 205.02 4.33

66 210 214.91 3.81

68 242 224.81 4.93

70 242 234.70 6.94

1. Determine the numerical value of b0.

2. A case in the data set (not shown above)

has x = 65. Calculate the value of ŷ for

this case.

3. Calculate the 95% confidence interval for

the slope of the population regression line.

4. Obtain the 90% confidence interval for the

mean response givenX = 70.

5. A future case is selected at random from the

population and is found to have X = 68.

Calculate the 95% prediction interval for

the value of Y for this case.

Below is edited Minitab output for a re-

gression analysis on n = 22 cases se-

lected at random from a population of

cases. (The population consists of profes-

sional male basketball players.) The re-

sponse is weight, in pounds, and the pre-

dictor is height in inches. You will need

this information to answer problems 6–10

below. Note that I am not giving you the

value of the intercept of the regression line.

The regression equation is

ŷ = b0 + 6.57x.

Predictor Coef SE Coef

Height 6.57 0.9256

S = 12.36 R-Sq = 86.3%

Ht Wt Fit SE Fit

75.0 184.00 188.47 4.59

69.0 162.00 149.08 5.02

74.0 162.00 181.91 4.18

78.0 200.00 208.17 6.49

80.0 240.00 221.30 8.05

6. Determine the numerical value of b0.

7. A case in the data set (not shown above)

has x = 72. Calculate the value of ŷ for

this case.

8. Calculate the 90% confidence interval for

the slope of the population regression line.

9. Obtain the 95% confidence interval for the

mean response givenX = 75.

10. A future case is selected at random from the

population and is found to haveX = 69.

Calculate the 90% prediction interval for

the value of Y for this case.
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11. Mona shoots 200 pairs of free throws, ob-

taining the following results.

• For 100 pairs of shots, she makes (S)

both free throws.

• For 40 pairs of shots she misses (F)

both free throws.

• She makes 70% of her second free

throws.

Use this information to complete the fol-

lowing table.

First Second Shot

Shot S F Total

S

F

Total

Mona’s friend Nancy also shoots 200 pairs

of free throws; Nancy’s data are presented

below.

First Second Shot

Shot S F Total

S 40 60 100

F 90 10 100

Total 130 70 200

(a) Assume that we have i.i.d. trials of

paired data. Compute the 90% CI that

compares Nancy’s ability on the first

and second shots.

(b) Now assume that we have 200

Bernoulli trials of first shots and 200

Bernoulli trials of second shots and

that the two sets of trials are indepen-

dent. With this set-up, Nancy’s data

can be summarized as 100 [130] suc-

cesses and 100 [70] failures on her

first [second] shots.

Calculate the 90% CI for p1 − p2.

(c) Compare your answers in (a) and (b).

Which analysis do you believe is bet-

ter? Briefly explain why.

12. Twenty researchers select random sam-

ples from the same population. Each re-

searcher computes a confidence interval for

the mean of the population. Thus, each

researcher is estimating the same number.

Unfortunately, the lower and upper bounds

of the 20 confidence intervals became dis-

connected. The 20 lower bounds, sorted,

are below.

235 333 347 355 366

379 386 393 398 439

451 468 479 490 495

502 504 507 526 534

The 20 upper bounds, sorted, are below.

511 522 543 549 584

588 610 619 633 659

689 701 711 734 740

759 766 852 956 979

(a) Given that µ = 512: How many of

the confidence intervals are too small?

How many are too large? How many

are correct?

(b) Suppose we are told that exactly three

of the intervals are too small. Deter-

mine all possible values of µ.

(c) Suppose we are told that at most four

of the intervals are too large. Deter-

mine all possible values of µ.
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13. You are given the following information

about a regression analysis.

x̄ = 100 and ȳ = 150.

A particular case in the data set has

x = 90, y = 120 and e = −10.

Calculate the equation of the regression

line.

14. You are given the following information

about a regression analysis.

x̄ = 120 and ȳ = 160.

A particular case in the data set has

x = 100, y = 210 and e = 10.

Calculate the equation of the regression

line.

15. Using the notation of Chapter 19, indepen-

dent random samples yield the following

summary statistics:

n1 = 11, s2
2
= 4.74, s1 = 2.50 and n2 = 21.

Calculate the value of sp.

16. Stuart performs a randomized pairs design

with four pairs of subjects: Leonard and

Penny; Sheldon and Amy; Raj and Emily;

and Howard and Bernie.

Stuart makes a mess out of his data and has

only the following information.

• Amy, Bernie, Emily and Leonard

were assigned to treatment 1.

• The responses include: Penny, 5;

Amy, 12; Raj, 10; and Bernie, 18.

• Stuart recalls that d̄ = 3 and, interest-

ingly, sd = 0. (Stuart followed our

usual practice, namely: the responses

on treatment 1 are denoted by x’s and
the d’s (differences) are the x’s minus

the y’s.

As much as possible, complete the follow-

ing table of responses for the subjects. I

have gotten you started by entering a few

values for you.

Subject Treatment Response

Amy 1 12

Sheldon 2

Penny 2 5

Leonard 1

Bernie 1 18

Emily 1

Raj 2 10

Howard 2
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17. An observational study yields the following

collapsed table.

Group S F Total

1 7 7 14

2 4 6 10

Total 11 13 24

(a) Below are two partial component ta-

bles for the above data. Complete

these tables so that Simpson’s Para-

dox is occurring. Be careful: There

are 15 empty spaces in the two tables

below; you must place a number in

each space to receive full credit.

Subgroup A

Group S F Total

1

2

Total

Subgroup B

Group S F Total

1

2 2 0 2

Total

Complete the above tables so that

Simpson’s Paradox is occurring.

(Note: There are several correct

answers. I want only one from you.)

(b) Now change the second component

table to the following:

Group S F Total

1

2 1 1 2

Total

Explain why Simpson’s Paradox can-

not occur. Be explicit.

18. Below is the table of population counts for

a disease (A means present) and its screen-

ing test (B means positive). 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 280 40 320

Ac 80 2400 2480

Total 360 2440 2800

(a) What proportion of the population

would receive a false positive test re-

sult?

(b) Of those in the population who would

receive a correct test result, what pro-

portion would obtain a correct nega-

tive?

(c) Of those in the population who would

test positive, what proportion actually

has the disease?

(d) Of those in the population who would

test negative, what proportion has the

disease?

(e) What proportion of the population:

has the disease or would test positive?
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19. An observational study yields the following

collapsed table.

Group S F Total

1 4 8 12

2 4 6 10

Total 8 14 22

(a) Below are two partial component ta-

bles for the above data. Complete

these tables so that Simpson’s Para-

dox is occurring. Be careful: There

are 15 empty spaces in the two tables

below; you must place a number in

each space to receive full credit.

Subgroup A

Group S F Total

1

2

Total

Subgroup B

Group S F Total

1

2 0 3 3

Total

(b) Now change the second component

table to the following:

Group S F Total

1

2 1 2 3

Total

Explain why Simpson’s Paradox can-

not occur. Be explicit.

20. Raymond wants to compare the heights, in

centimeters, of two populations of women.

He selects independent random samples of

size n1 = n2 = 15 from the populations

and obtains the summaries given below.

x̄ = 164.00, s1 = 5.78, ȳ = 162.00

and s2 = 5.02.

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 15 pairs is r = 0.400
[r = 0.700].

(a) Raymond analyzes the data as inde-

pendent random samples. Find his

90% confidence interval for µ1 − µ2.

(b) Tom analyzes the data as a random

sample of pairs. Find his 90% con-

fidence interval for µd = µ1 − µ2.

(c) Whose analysis do you prefer; Ray-

mond’s or Tom’s? Explain your an-

swer.

6



21. Tommy observes n = 39 i.i.d. trials from

an unknown pdf. Tommy’s sorted data are

presented below.

103 111 115 118 123 124 128

129 132 135 137 145 146 148

151 154 155 157 158 159 163

166 170 173 178 181 190 200

211 213 216 222 229 231 236

243 247 248 263

Hint: The mean [standard deviation] of

these data is 172.00 [44.57].

(a) Calculate the approximate 90% con-

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

(b) Skylie calculates a confidence inter-

val for the median of the unknown

pdf. Given that the width of her in-

terval is 55, determine its endpoints.

(c) Franky calculates the approximate

70% confidence interval for the me-

dian of the population. The lower

bound of his interval is 154. Calcu-

late the upper bound of his interval. If

this is impossible, write ‘impossible.’

(d) I plan to observe one future trial from

the same pdf that is independent of

the previous 39 trials. I state,

I decide on a prediction in-

terval and, after plugging

Tommy’s data into it, I get

the answer 181± 66.

What is the level of my prediction in-

terval?

22. Each member of a population has two di-

chotomous features. Below is a table of

population counts, in thousands, for these

two features.

B Bc Total

A 200 300 500

Ac 100 400 500

Total 300 700 1000

Eli selects a random sample from this pop-

ulation, but I am not going to tell you its

type—1, 2 or 3. Eli obtains the data given

below.

B Bc Total

A 80 120 200

Ac 20 80 100

Total 100 200 300

Nature announces, “Eli has obtained a rep-

resentative sample.” Recall this means that

his data proportions match the population

proportions for Eli’s method of sampling.

Which type of sampling did Eli use? To re-

ceive credit you must (briefly) justify your

answer.

23. Finally, the sports team of city C has made

it to the championship game. For the sake

of this question, let’s pretend that the prob-

abilities I give are accurate.

The probability that the team from city C

will win its game is 0.60. If the team wins,

the probability of a celebratory riot is 0.70.

If the team does not win, the probability of

an anger riot is 0.25.

Use these probabilities to answer the fol-

lowing questions.

(a) What is the probability that there will

be a riot in city C?

(b) Given that there is no riot, what is

the probability that the team of city C

won its championship game?
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24. My neighbor, Emma the probabilist, enjoys

shooting free throws. Recently she told me,

My shooting free throws are

Bernoulli trials with p = 0.70.
If I make a free throw, there

is a 60% chance that my dog

Findley will bark, a 10% chance

Findley will howl and a 30%

chance Findley will be quiet. If

I miss a free throw, there is a

20% chance Findley will bark,

a 30% chance Findley will howl

and a 50% chance Findley will

be quiet.

(a) Below is the 3 × 2 table of proba-

bilities for the two dichotomous fea-

tures (outcome of shot and Findley’s

behavior). Complete this table by

filling-in the 11 missing values.

Findley’s Outcome of shot:

Action Make Miss Total

Bark

Howl

Be quiet

Total 1.00

For parts (b) and (c) you need to use

the table you obtained in (a). If you

were unable to complete (a), use the

following table. It’s wrong, but it

might allow me to give you partial

credit below.

Action Make Miss Total

Bark 0.10 0.15 0.25

Howl 0.15 0.30 0.45

Be quiet 0.20 0.10 0.30

Total 0.45 0.55 1.00

(b) Emma plans to attempt a free throw.

What is the probability that Findley

will bark?

(c) Emma attempts her free throw, but I

don’t see the outcome. Given that

Findley howls, what is the probability

Emma made her shot?

25. Below is the table of population counts for

a disease (A means present) and its screen-

ing test (B means positive). Write your

answers below as: a ratio, for example,

63/482; and as a decimal with three dig-

its, for example 0.131.

B Bc Total

A 395 47 442

Ac 217 2741 2958

Total 612 2788 3400

(a) What proportion of the population

would receive a false positive test re-

sult?

(b) Of those in the population who would

receive a correct test result, what pro-

portion would obtain a correct nega-

tive?

(c) Of those in the population who would

test positive, what proportion actually

has the disease?

(d) Of those in the population who would

test negative, what proportion has the

disease?

(e) What proportion of the population:

has the disease or would test nega-

tive?
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26. In this problem, I want to give you a gentle

extension of the ideas in Chapter 20.

Sometimes, a scientist wants to sum the two

numbers rather than take their differences.

(For example, if the subject is a pair of new-

born human twins, we might want to look

at the sum of their weights.)

For each subject we have two numbers, an

x and a y, and from these numbers we cre-

ate their sum, denoted g = x+ y.

Clearly, ḡ = x̄ + ȳ. We also have the iden-

tity

s2g = s2
1
+ s2

2
+ 2rs1s2,

where, as in Chapter 20, s2
1
[s2

2
] is the vari-

ance of the x’s [y’s] in our data set and r
is the correlation coefficient of the x’s and
y’s.

We have a random sample of size n = 12

and obtain the summary statistics below:

x̄ = 240, ȳ = 230, s1 = 65, s2 = 58

and r = 0.40.

(a) Calculate the 95% confidence interval

estimate of

µg = µ1 + µ2.

(b) Repeat part (a) if r = −0.40. (All

the other summary statistics are un-

changed.)

27. Sammy observes n = 49 i.i.d. trials from

an unknown pdf. Sammy’s sorted data are

presented below.

211 262 281 306 310 326 329

338 340 346 348 350 352 358

360 361 363 365 366 369 375

387 393 395 409 411 418 420

422 423 424 426 428 430 432

434 448 465 466 472 475 479

488 490 492 514 526 546 579

(a) Calculate the approximate 95% con-

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

(b) Franky calculates an approximate

confidence interval for the median of

the population. (Note: I am not giv-

ing you the confidence level Franky

uses.) The lower bound of his inter-

val is 360. Calculate the upper bound

of his interval. If this is impossible,

write ‘impossible.’

(c) Skylie calculates a confidence inter-

val for the median of the unknown

pdf. Given that the width of her in-

terval is 47, determine its endpoints.

(d) I plan to observe one future trial from

the same pdf that is independent of

the previous 49 trials. I state,

I decide on a prediction in-

terval and, after plugging

Sammy’s data into it, I get

the answer 410± 104.

What is the level of my prediction in-

terval?
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28. Nancy shoots 300 pairs of free throws;

Nancy’s data are presented below.

First Second Shot

Shot S F Total

S 65 70 135

F 130 35 165

Total 195 105 300

(a) Assume that we have i.i.d. trials of

paired data. Compute the 95% CI that

compares Nancy’s ability on the first

and second shots.

(b) Now assume that we have 300

Bernoulli trials of first shots and 300

Bernoulli trials of second shots and

that the two sets of trials are indepen-

dent. With this set-up, Nancy’s data

can be summarized as 135 [195] suc-

cesses on her first [second] shots.

Calculate the 95% CI for p1 − p2.

(c) Compare your answers in (a) and (b).

Which analysis do you believe is bet-

ter? Briefly explain why.

29. Five researchers (independently) select

random samples from the same population.

Each researcher calculates Gosset’s 80%

confidence interval estimate of µ. The five
CIs are below:

Interval Lower Bound Upper Bound

1 42.3 61.5

2 49.7 64.3

3 54.2 68.9

4 62.1 66.9

5 63.2 76.0

The questions below are not related to each

other; i.e., do not, for example, use infor-

mation in part (a) to answer part (b).

(a) Given that µ = 60.0, which of the CIs
are correct?

(b) Given that µ = 63.0, which of the CIs
are too small?

(c) Given that µ = 52.0, which of the CIs
are too large?

(d) Fill in the blanks with different inter-

val numbers given above to make the

following statement true. (You will

receive no credit for repeating an in-

terval number.)

Given that interval is correct,

then interval must also be cor-

rect.
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