
Solutions to Practice Final,

Statistics 371, Spring, 2014.

1. (a) Use these data to obtain Gosset’s 95%

confidence interval estimate of the mean

of the unknown pdf.

Answer: The number of degrees of free-

dom is:

n− 1 = 33− 1 = 32.

Thus, from page 1, t∗ = 2.037. Gosset’s
95% CI is:

168.62 ± 2.037(31.95/
√
33) =

168.62 ± 2.037(5.562) =

168.62 ± 11.33 = [157.29, 179.95].

(b) Obtain the observed value of the test

statistic for testing the null hypothesis µ =
160, where µ is the mean of the unknown

pdf.

Answer: We need to evaluate:

t =
x̄− µ0

s/
√
n

=
168.62 − 160

5.562
= 1.550.

(c) Bert looks at these data and says, “A re-

sponse larger than 155.0 is a success.” Use

these data to obtain the approximate 80%

confidence interval estimate of the propor-

tion of successes given by the unknown

pdf. (Note: Don’t worry about whether

our guideline for using the approximate

formula is met.)

Answer: With the help of my friend, the

Count of Sesame Street, I find that there

are x = 21 successes in the sample of size

n = 33. Thus,

p̂ = 21/33 = 0.636; q̂ = 12/33 = 0.364.

The 80% CI is:

0.636 ± 1.282
√

0.636(0.364)/33 =

0.636 ± 0.107 = [0.529, 0.743].

2. (a) What is Corbin’s value of k?

Answer: This question is a bit tricky. We

know that the CI for the median extends

from the kth smallest observation to the

kth largest observation. By inspection,

Corbin’s upper bound, 184.1, is the 12th

largest value in the list; thus, k = 12.

(b) What is numerical value of d, the lower

bound of Corbin’s interval?

Answer: From (a), it will be the 12th

smallest value in the list, which is 148.1.

(c) Given that Corbin used one of the five

popular choices (80%, 90%, 95%, 98%

and 99%) for his confidence level, what

is his confidence level? You must show

computations to receive credit.

Answer: I will proceed by trial-and-error.

I will begin with the center possibility,

95%. This will give me

k′ = (34/2)−1.96
√
33/2 = 17−5.63 =

11.37, giving k = 11, which is too small.

Thus, I need a larger value of k′, which
means a smaller value of z∗.

Next, I will try 90%. This gives me:

k′ = (34/2)−1.645
√
33/2 = 17−4.72 =

12.28, giving k = 12, which works!

(d) Breyton views Corbin’s interval as a pre-

diction interval for a future independent

observation from the unknown pdf. What

is the probability level of this prediction

interval?

Answer: The answer is given by For-

mula (18.7) on page 482:

1−(2k/(n+1)) = 1−(24/34) = 10/34 =

0.294.
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3. As it turned out, this question was worded

poorly. (My bad.) I should have asked for an ap-

proximate upper confidence bound for p, which
is what I wanted.

Answer: Before collecting data, we know that

the number of successes Edgar will observe, X,

has a Poisson distribution with parameter θ. We

also know that θ = 2λ, where λ is the rate of

the Poisson Process per hour.

After collecting data, we observeX = 8 and are
told that the exact 95% upper confidence bound

for λ is 7.2173. This is a trick because the web-

site gives an exact upper confidence bound for

θ, which needs to be divided by 2 to obtain the

exact 95% upper confidence bound for λ. Thus,
the exact 95% upper confidence bound for θ is

2(7.2173) = 14.4346.

Next, we use the Poisson to approximate the bi-

nomial. With this approximation, we set θ =
np, which in this problem is 814p. Thus, the

approximate 95% upper confidence bound for

814p is 14.4346; dividing through by 814, we

get

14.4346/814 = 0.017733,

as the approximate 95% upper confidence

bound for p.

If I put a question like this on your final, I will

do my best to make sure it is worded clearly.

4. (a) Demonstrate that for c = 146, Simpson’s

Paradox cannot occur for these data.

Answer: We first note that given c = 146,
we have:

p̂1 > p̂2

in the collapsed table. For Simpson’s

Paradox to occur we will need:

p̂1 < p̂2

in both component tables. In A, this

means:

60/100 < cA/130 or cA > 78 or cA ≥ 79.

In B, this means:

40/100 < cB/170 or cB > 68 or cB ≥ 69.

For consistency, we need:

cA + cB = c = 146.

This is impossible because, from above,

cA + cB ≥ 79 + 69 = 148.

(b) If c = 148 can Simpson’s Paradox occur?

(Answer ‘yes,’ ‘no’ or ‘impossible to tell;’

you don’t need to justify your answer.)

Answer: The answer is yes; following the

argument of (a) we obtain consistency if

c = 148.

(c) If c = 152 can Simpson’s Paradox occur?

(Answer ‘yes,’ ‘no’ or ‘impossible to tell;’

you don’t need to justify your answer.)

Answer: This is tricky. If c = 152 then

all of the inequalities above are reversed.

Thus, for Simpson’s Paradox we will need

cA ≤ 77; cB ≤ 67 and cA + cB = 152.

This combination of equalities cannot all

be satisfied; hence, Simpson’s Paradox

cannot occur.

5. (a) Obtain the 95% confidence interval esti-

mate of the slope of the population regres-

sion line.

Answer: The number of degrees of free-

dom is:

n− 2 = 17 − 2 = 15;

thus, t∗ = 2.131. The 95% CI of the slope

is:

7.0660±2.131(0.6631) = 7.0660±1.4131.

(b) Obtain the 95% confidence interval esti-

mate of the mean weight of players who

are 77 inches tall.

Answer: The 95% CI of the mean is:

208.53 ± 2.131(2.58) = 208.53 ± 5.50.

2



(c) Kevin Garnett was an NBA player (not a

member of the Bucks) and was 83 inches

tall. Calculate the 95% prediction interval

of his weight.

Answer: First, we need the estimated

variance of the predicted value:

(9.183)2 + (3.37)2 = 95.6844.

Thus, the estimated standard error of the

predicted value is:
√
95.6844 = 9.782.

The 95% PI of Garnett’s weight is:

250.92±2.131(9.782) = 250.92±20.85;

this is not very precise!

(d) Calculate the predicted weight, ŷ, for a

player who is 76 inches tall.

Answer: There are two ways to obtain the

answer:

• Substitute x = 76 into the regression

line and compute.

• Realize that the predicted value at

x = 76 is the mean of the predicted

values at x = 75 and x = 77. (This
is a property of lines.)

I use the second method and obtain:

ŷ = (194.40 + 208.53)/2 = 201.46.

(e) Calculate the residual for the player who

is 83 inches tall and weighs 245 pounds.

Answer: The residual is:

e = y − ŷ = 245− 250.92 = −5.92.

(I obtained 250.92 from the regression

output; it is the fit for x = 83.)

(f) There is a player on the Bucks who weighs

225 pounds and has a residual of −4.73.
How tall is he?

Answer: We have:

−4.73 = 225 − ŷ or ŷ = 229.73.

By inspecting the regression output we see

that x = 80.

6. (a) Given that µ = 520: How many of the

confidence intervals are too small? How

many are too large? How many are cor-

rect?

Answer: Too small means that the upper

bound is less than µ = 520; by inspection,
there is only one such upper bound, 507.

Thus, one CI is too small.

Too large means that the lower bound is

great than µ = 520; by inspection, there

are three such lower bounds: 545, 559 and

569. Thus, three CIs are too large.

Thus, the remaining 21 CIs must be cor-

rect. (Note that there is no double count-

ing; a CI cannot be both too small and too

large.)

(b) Let’s change our perspective. We no

longer know the value of µ. Given that ex-
actly four of these intervals are too small,

what can you say about the value of µ?

Answer: We know that exactly four of the

upper bounds are too small. By inspecting

the list of upper bounds, we see that 564 is

too small, but 589 is not too small. Thus,

564 < µ ≤ 589.

A note on grading: Well, two notes actu-

ally. First, I don’t care about the equal-

ity or lack thereof in the answer above.

For example, I would give full credit for

564 ≤ µ < 589. Why? Because, by con-

vention, our CIs include their endpoints,

but it is also possible to have them, by con-

vention, exclude their endpoints—the the-

ory would still work.

The second note is that any answer like

µ = 565, 566, 567, . . . , 589

will lose credit; even with a count re-

sponse, a population mean need not be an

integer.
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(c) As in (b), we do not know the value of

µ. Given that exactly six of these inter-

vals are too large, what can you say about

the value of µ?

Answer: The logic is similar to that given

above in (b). We know that exactly six

lower bounds are too large. Thus, 382 is

too large, but 377 is not too large. Thus,

377 ≤ µ < 382.

7. (a) Nature tells Abby the true probabilities.

Abby uses this information to obtain the

80% prediction interval for the number of

successes in the 500 future spins. What is

Abby’s interval?

Answer: For Abby,

p = 0.20 + 0.25 + 0.30 = 0.75.

Also, m = 500 and n = 300. The spec-

ification of 80% means that z∗ = 1.282.
We plug these values into Formula (14.3)

on page 339 and obtain:

500(0.75) ± 1.282
√

500(0.75)(0.25) =

375 ± 12.41.

(b) Brenda is not so friendly with Nature. She

decides to assume that the five probabili-

ties are unknown. Calculate Brenda’s 80%

prediction interval for the number of suc-

cesses in the 500 future spins.

Answer: Brenda calculates

x = 60 + 67 + 91 = 218;

r = 500/300 = 1.667; rx = 363.33;

and q̂ = (82/300) = 0.273.

She uses the second version of For-

mula (14.5) on page 342 and obtains:

363.33±1.282
√

363.33(2.667)(0.273) =

363.33 ± 20.85.

(c) Carol doesn’t care what Nature might

have to say; she believes that the spin-

ner satisfies the equally likely case; i.e. on

every spin the five outcomes are equally

likely. Calculate Carol’s 80% prediction

interval for the number of successes in the

500 future spins.

Answer: Carol’s work is siilar to Abby’s,

but her p equals 0.60. Thus, she obtains:

500(0.60) ± 1.282
√

500(0.60)(0.40) =

300± 14.04.

(d) The 500 future spins yield the following

data:

Outcome: 1 2 3 4 5 Total

Count: 50 74 96 120 160 500

Which of the three prediction intervals are

correct? To receive credit you must pro-

vide some numbers to justify your answer.

Answer: The observed number of success

is

y = 96 + 120 + 160 = 376.

Thus, both Abby’s and Brenda’s PIs are

correct, but Carol’s is wildly inaccurate!

8. Answer:

We use Result 21.2 on page 556, giving:

b1 = 0.60(6.00/10.00) = 0.36 and

b0 = 40.00 − 0.36(60.00) = 18.40.

Thus, the regression line is

ŷ = 18.40 + 0.36x.
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9. Answer: As discussed on page 516,

d̄ = x̄− ȳ = 60.00 − 40.00 = 20.00.

Also, according to Formula (20.4) on page 521,

s2d = s21 + s22 − 2rs1s2 =

100.00+36.00−2(0.60)(10.00)(6.00) = 64.00.

Thus, sd =
√
64 = 8.00. The number of de-

grees of freedom is:

m− 1 = 12− 1 = 11,

giving t∗ = 2.201. Finally, using For-

mula (20.2) on page 517, the 95% CI for µd is:

20.00 ± 2.201(8.00/
√
12) = 20.00 ± 5.08.

10. Answer: First,

s2p = (100 + 36)/2 = 68 and sp = 8.25.

The number of degrees of freedom is:

n1 + n2 − 2 = 12 + 12− 2 = 22,

giving t∗ = 2.074. Finally, using For-

mula (19.9) on page 501, the 95% CI for µ1−µ2

is:

(60.00−40.00)±2.074(8.25)
√

(1/12) + (1/12)

= 20.00 ± 6.98.

11. (a) Determine the value of b.

Answer: The area of a triangle is one-half

base times height. Also, the area under

every pdf is 1. Thus,

0.5(b)(2) = 1, or b = 1.

The formula for the pdf becomes:

f(x) = 1− (x/2). for 0 ≤ x ≤ 2.

(b) Calculate P (X ≥ 0.50).

Answer: This probability is the area of a

triangle with base 1.5 (extending from 0.5

to 2) and height [1− (0.5/2)] (the value of
the pdf at x = 0.5). Thus, it equals:

0.5(1.5)[1 − (0.5/2)] = 0.75(0.75) =

0.5625.

(c) Define Q0.20, the 0.20 quantile, as fol-

lows.

P (X ≤ Q0.20) = 0.20.

Determine the numerical value of Q0.20.

Answer: We seek the number x with the

property,

P (X ≥ x) = 0.80.

(It is easier to type x rather than Q0.20.)

This probability is the area of a triangle.

Thus,

0.80 = 0.5(2 − x)[1− (x/2)].

Multiply both sides by 4 and this becomes:

3.20 = 2(0.5)(2−x)2[1−(x/2)]) = (2−x)2.

Solving, we get

(2− x) =
√
3.20 = 1.789.

Thus, x = 0.211.
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12. (a) Calculate the values of x̄ and s for Jane’s

data.

Answer: The center of the CI is

(30 + 42) = 36 = x̄.

The number of degrees of freedom is:

n− 1 = 23− 1 = 22;

thus, t∗ = 2.074. The half-width of the CI
is

6.00 = 2.074(s/
√
23).

Solving for s we get:

s = 6.00(
√
23/2.074) = 13.87.

(b) Answer: The number of degrees of free-

dom is:

n− 1 = 32− 1 = 31;

thus, t∗ = 2.040. The CI is:

13.87±2.040(36/
√
32) = 13.87±12.98.

13. Parts (c) and (d) were very difficult for my class.

If I were to give you a similar question, I would

try to improve its wording.

(a) Calculate the probability that the first five

trials yield S, S, F, F and S, in this exact

order.

Answer: Simply use the multiplication

rule; the probability is

ppqqp = (0.6)3(0.4)2 = 0.03456.

(b) P (Y2 = 3).

Answer: The variable Y2 has the

Bin(4,0.6) sampling distribution. Thus,

P (Y2 = 3) =
4!

3!1!
(0.6)3(0.4) = 0.3456.

(c) P (Y2 = 2 and Y1 = 3).

Answer: A common error was to replace

the word and by multiplication. This is

wrong because the events on either side of

the word overlap and, indeed, are not in-

dependent. The key is to rewrite the event

in a form in which we can use the multipli-

cation rule. To this end, define Y3 to be the

total number of successes in trials 5 and 6.

This new variable has a binomial distribu-

tion with n = 2 and is independent of Y2.

Denote the event in the question by B.

Then,

P (B) = P (Y2 = 2, Y3 = 1).

As an aside,

P (Y2 = 2) = 6(0.6)2(0.4)2 = 0.3456.

Thus,

P (B) = 0.3456(2pq) = 0.1659.

(d) Recall the definition of conditional prob-

ability: P (A|B) = P (AB)/P (B). Use

this definition to calculate

P (Y2 = 3|Y1 = 4).

Answer: This problem is much easier if

you wait until the last step to plug-in the

values of p and q.

First,

P (AB) = (4p3q)(2pq) = 8p4q2.

Next,

P (B) = 15p4q2.

Thus,

P (A|B) = 8/15 = 0.5333.

Thus, we see that the values of p and q
are irrelevant. This is a special case of

a fact I gave you in Chapter 11 when we

were considering the runs test and the test

statistics W and V : Conditional on the to-

tal number of successes in n Bernoulli tri-

als, all possible sequences that yield said

total are equally likely; i.e., the value of p
is irrelevant.
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