
EXTRA Practice Final Exam

Statistics 371 (Online);

Professor Wardrop;

Values of t∗ for Gosset’s 95% and 90% conf. intervals

(For df > 40, use z∗ = 1.96 or z∗ = 1.645):

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

1. (5 points.) Below are data from four popula-

tions. For this problem, assume that the data

from population i, for i = 1, 2, 3, 4, are the out-
comes of Bernoulli trials with unknown proba-

bility of success pi. Also, assume that the sam-

ples from the different populations are indepen-

dent of each other; i.e., we make the standard

assumptions from Chapter 15.

Pop. S F Total

1 54 36 90

2 45 55 100

3 78 42 120

4 65 65 130

Total 242 198 440

(a) Calculate the 95% confidence interval for

p1 − p4.

(b) We now assume that p1 = p3 and p2 = p4.
Thus, there are now only two unknown

proportions among these four populations.

Use all available and relevant data to cal-

culate the 95% confidence interval for the

difference of these two proportions. (Ei-

ther direction of comparison is fine.)

2. (4 points.) (Hypothetical data.) Five hundred

children took two exams: one math and one

reading. The mean scores are: 70 on math and

110 on reading.

One subject, Todd, scored 10 points above the

mean on math. In addition, Todd’s reading

score is 5 points smaller than predicted from his

math score.

Given that Todd scored 135 on the reading

exam, calculate the regression line for using

math score to predict reading score.
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3. (5 points.) Sally’s basketball personal trainer

has created a drill to simulate a real game sit-

uation. Each trial proceeds as follows. Sally

is standing at the free throw line; she runs to

the base line at the other end of the court and

then back to the free throw line. After taking a

few seconds to regain her breath, Sally shoots a

pair of free throws, each of which can result in

a success (made shot) or failure (missed shot).

After shooting the free throws, Sally performs

another trial. The entire drill consists of 25 tri-

als; i.e., 25 pairs of free throws will be shot by

Sally during the drill. Sally performs this drill

on four consecutive days.

On the four days combined, Sally shoots 100

pairs of free throws. For these pairs,

• Sally made both free throws on 40 trials.

• Sally missed both free throws on 25 trials.

• Sally made the first free throw and missed

the second free throw on 12 trials.

• Sally made the second free throw and

missed the first free throw on 23 trials.

Sally wants to compare her probability of suc-

cess on her first shots to her probability of suc-

cess on her second shots. Help her by calculat-

ing the appropriate 95% confidence interval.

Hint: You may assume that the trials are

i.i.d. trials, but you may not assume that the

outcome of the first shot is independent of

the outcome of the second shot; indeed, the

data suggest that they are dependent. On

the brighter side, there are two possible con-

fidence intervals formulas; if you choose the

wrong one you will still receive partial credit.

4. (5 points.) Below is the table of popula-

tion counts (in thousands) 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 176 44 220
Ac 198 1782 1980

Total 374 1826 2200

(a) What proportion of the population would

receive a correct positive test result?

(b) Of those in the population who would test

positive, what proportion actually has the

disease?

(c) Of those in the population who do not

have the disease, what proportion would

test positive?

(d) What proportion of the population would

receive an incorrect screening test result?

(e) What proportion of the population: has the

disease or would test positive?
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5. (5 points.) An observational study yields the

following collapsed table.

Group S F Total

1 4 6 10

2 3 5 8

Total 7 11 18

(a) Below are two partial component tables

for the above data. Complete these tables

so that Simpson’s Paradox is occurring.

Be careful: There are 16 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 7

Total

Subgroup B

Group S F Total

1

2 1

Total

(b) Below are two partial component tables

for the above data. Complete these tables

in such a way that neither component ta-

ble exhibits a reversal. (Remember: You

need a reversal in both tables for Simp-

son’s Paradox.) Be careful: There are 16

empty spaces in the two tables below; you

must place a number in each space to re-

ceive full credit.

Subgroup A

Group S F Total

1

2 7

Total

Subgroup B

Group S F Total

1

2 1

Total
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6. (7 points.) Tommy observes n = 49 i.i.d. trials

from an unknown pdf. Tommy’s sorted data are

below.

10.0 10.2 11.0 11.4 12.3 12.5

12.6 12.7 12.9 13.1 13.3 13.5

14.0 14.1 14.4 14.7 15.1 15.6

15.7 15.9 16.1 16.3 16.6 17.0

17.2 17.5 17.6 18.0 18.2 18.3

18.6 19.0 19.4 19.6 19.7 19.8

21.0 21.3 22.4 22.9 23.1 24.0

24.7 25.3 25.8 26.6 28.0 28.5

29.2

(a) Calculate the approximate 80% confi-

dence interval for the median, ν, of the un-
known pdf. (Hint: For 80% confidence,

z∗ = 1.282.)

(b) Franky calculates the approximate 92%

confidence interval for the median 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 15.6.

Calculate the upper bound of his interval.

If this is impossible, write ‘impossible.’

(c) Skylie calculates a confidence interval for

the median of the unknown pdf. Given

that the width of her interval is 5.3, deter-

mine its endpoints.

7. (4 points.) Refer to the previous problem.

(a) Consider the interval you obtained in

part(a). If we view it as a prediction in-

terval for a future observation, what is

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

the probability, before data were collected,

that such an interval would be correct.)

(b) Calculate the 76% prediction interval.

8. (7 points.) Below is a coordinate system with

the regression line ŷ = 10− 1.5x.
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(a) Locate the point that has x = 4 and y = 2;
put an A at that point.

(b) Find the value of y for the point that has

x = 2 and e = −3.

(c) Find the value of x for the point that has

y = 8 and e = +4.

(d) Draw the line that represents all points for

which e = +2.

(e) Given that x̄+ ȳ = 7.75, what is the value
of x̄?

9. (3 points.) A random sample is selected from a

pdf. Below are the sorted data from the sample.

353 374 392 418 437 440

443 446 493 495 499 532

542 562 570 578 599 604

612 637 639 662 675 680

Hint: The mean and standard deviation of these

numbers are 528.4 and 99.7.

Calculate Gosset’s 90% confidence interval for

the mean of the population.
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10. (8 points.) I have data from two populations.

Following the notation of Chapters 19 and 20,

I have independent random samples with

x̄ = 40.00, ȳ = 30.00, s1 = 10.00, s2 = 6.00

and n1 = n2 = 12.

(a) Calculate the value of sp.

(b) Calculate the 95% confidence interval for

µ1 − µ2.

(c) Now assume that the data above are from

pairs selected at random from the popula-

tion of pairs. Given that r = 0.4 for these

pairs, obtain the 95% confidence interval

for µd.

11. (6 points.) Patrick has a favorite known pdf

with known mean µ. Patrick performs a large

simulation experiment to investigate the perfor-

mance of Gosset’s 95% confidence interval on

his pdf using the method you have seen in the

Course Notes.

Patrick performs four simulation experiments,

each with 10,000 runs. The values of n for his

four experiments are: 10, 20, 30 and 40.

For each run he determines, as we always do,

whether the simulated CI is correct. In ad-

dition he records the width of the CI, namely

2t∗(s/
√
n).

The numbers of correct CIs (sorted) in Patrick’s

four experiments are:

9022, 9285, 9473 and 9502.

The mean widths of the intervals (both correct

and incorrect ones) (sorted) are:

3.199, 3.734, 4.680 and 7.153.

Unfortunately—well, fortunately for me, the

creator of this exam—Patrick does not remem-

ber how these two sets of four numbers match

with his four values of n. Help him by complet-

ing the following table.

Hint: With a simulation experiment we cannot

be absolutely certain what has happened. You

have seen problems with correct intervals and

should know what I am looking for. For the

widths, I want you to match the means to their

most likely sample size, which you can deter-

mine by considering the formula for a particular

width: 2t∗(s/
√
n).

n No. of correct CIs Mean width of CIs

10

20

30

40

12. (3 points.) Mona decides to perform a case-

control study to investigate the relationship be-

tween a risk factor and a bad outcome. Fol-

lowing our usual notation, the risk factor can be

present (A) or absent (Ac) and the bad outcome

can occur (B) or not (Bc).

Mona searches through her hospital’s records

and finds 300 occurrences of the bad outcome.

She finds a huge number of records of the bad

outcome not occurring and, from this collection,

selects 300 records at random without replace-

ment.

For the problems below, assume that Mona’s

procedure does indeed give us a case-control

study with the appropriate random samples.

Among the 600 records she examined, Mona

finds 120 subjects for which the risk factor is

present, with 90 of these also possessing the bad

outcome.

(a) Use Mona’s data to compute the point es-

timate of the odds ratio.

(b) Use Mona’s data to compute the point es-

timate of the relative risk.
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13. (8 points.) Below is edited output from a study

on the heights and weights of n = 10 mem-

bers of the WNBA Chicago Sky team. For the

purpose of this problem, we will view these 10

women as a random sample from the population

of all female professional basketball players.

The regression equation is

Weight = - 304 + 6.57 Height

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

(a) Calculate the 90% confidence interval for

the slope of the population regression line.

(b) Calculate the 90% confidence interval for

the mean weight of players who are 78

inches tall.

(c) Tamera Young is a WNBA player and is

74 inches tall. Calculate the 90% predic-

tion interval for her weight.

14. (5 points.) Bob’s IPOD music collection con-

sists of two categories of music: 300 rap and

700 easy listening. When a rap [easy listening]

song begins, there is a 20% [60%] chance that

Baby Roger will start to dance.

Baby Roger hits the random select button,

which selects one song at random from the

1,000 available.

(a) What is the probability that Baby Roger

will start to dance when he hears the be-

ginning of the song?

(b) Given that Baby Roger does not start to

dance at the beginning of the song, what

is the probability the song is rap?
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