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10.4(d): Yes, since the p−value is less than ↵
(i.e. H0 was rejected).

10.5(a): �2∗ = 14.983, �2
↵,(r−1)(c−1) = �2

0.10,2 =
4.61, reject H0 (the rejection region is from 4.61
to ∞), evidence that gender and gasoline are
not independent (we have evidence of an asso-
ciation).

10.5(b): Yes, since H0 was rejected.

10.5(c): P (�2((r−1)(c−1)) > �2∗) = P (�2(2) > 14.983) ∈(0.0005,0.001)
10.5(d): 0.00056

10.5(e): Yes, since the p−value is less than ↵.

10.5(f): Very strong evidence since the p−value
is so small.

10.6(a): �2∗ = 6.25, �2
↵,(r−1)(c−1) = �2

0.01,1 = 6.63,
do not reject H0 (the rejection region is from
6.63 to ∞), no evidence of an association be-
tween gender and position.

10.6(b): P (�2((r−1)(c−1)) > �2∗) = P (�2(1) > 6.25) ∈(0.01,0.02)
10.6(c): 0.0124

10.6(d): No, since the p−value is greater than
↵.

10.6(e): Yes, since the p−value is less than ↵.

10.7(a): RR = P (A�H)�P (A�L) = 5.47, the prob-
ability a high income tax payer is audited is 5.47
times that of a low income tax payer.

10.7(b): �2∗ = 14.429, P (�2((r−1)(c−1)) > �2∗) =
P (�2(2) > 14.429) ∈ (0.0005,0.001)
10.7(c): 0.00074

10.7(d): Very strong evidence of a significant
association since the p−value is very small.

10.8(a): �2∗ = ∑k
i=1 (oi−ei)

2

ei
= (6−10)210 +

(11−10)2
10 + (10−10)210 + (13−10)210 = 2.60; we have k =

4 “bins”, so the degrees of freedom is k − 1 =
3. The critical value is �2

↵,k−1 = �2
0.05,3 = 7.81,

do not reject H0 (the rejection is from 7.81 to∞), we do not have evidence that the spinner
is unfair.

10.8(b): P (�2(k−1) > �2∗) = P (�2(3) > 2.60) >
0.25

10.8(c): 0.457

10.8(d): No, since the p−value is greater than
↵.

10.9(a): e3 = 16.48, e4 = 14.42, e5 = 13.39, e6 =
13.39

10.9(b): �2∗ = 4.006, �2
↵,k−1 = �2

0.05,5 = 11.07,
do not reject H0 (the rejection region is from
11.07 to ∞), we have no evidence to refute the
manufacturers claim.

10.9(c): P (�2(k−1) > �2∗) = P (�2(5) > 4.006) >
0.25

10.9(d): 0.549

10.9(e): No, since the p−value is greater than
↵.

11.1(a): 0.983

11.1(b): ŷ = 34.5 + 0.95x
11.1(d): 0.950 = $950

11.1(e): 34.5 = $34500

11.1(f): 45.9 = $45900

11.1(g): 40.2 = $40200

11.1(h): (38.957,41.443)
11.1(i): t∗ = 10.82, t↵�2,n−p = t0.025,4 = 2.776,
reject H0, there is a significant linear relation-
ship between years of experience and salary.

Statistics for Business, University of Iowa, ©2019 Matt Bognar



Solutions 244

11.1(j): 2P (t(n−p) > �t∗�) = 2P (t(4) > 10.82) <
0.001, significant linear relationship since the
p−value is less than ↵.

11.1(k): 0.00042

11.1(l): (0.706,1.194), significant linear relation-
ship since the CI excludes 0.

11.1(m): (31.94,37.06)
11.1(n): Yes, since the CI for �0 excludes 40.

11.1(o): 96.7% of the variability in salaries is
explained by the linear relationship with years
of experience.

11.2(a): Every extra percent of ethanol reduces
mileage by approximately 0.25, on average.

11.2(b): The estimated mean mileage when no
ethanol is used is 32.96.

11.2(c): t∗ = −5.15, P (t(5) < −5.15) ∈(0.001,0.0025), ethanol significantly decreases
the mean mileage.

11.2(d): 31.214

11.2(e): (30.68,31.75), we are 95% confident
that the mean mileage when using 7% ethanol
is between 30.68 and 31.75.

11.2(f): (−0.375,−0.125), we are 95% confident
that the mean decrease in mileage for each ex-
tra percent of ethanol is between −0.375 and−0.125.
11.3(a): Test H0 ∶ �1 = 0 versus Ha ∶ �1 ≠ 0,
t∗ = 5.59, p − value ∈ (0.002,0.005).
11.3(b): (15.95,17.37)
11.3(c): Yes, since the CI for µy�x=200 lies en-
tirely below 20.

11.4(a): ȳF = 34.0, ȳM = 30.6
11.4(b): 0.983

11.4(c): Cov(xM , yM) = 4.75

11.4(d): ŷF = 24.5+0.95x, ŷM = 25.85+1.1875x
11.4(f): Males make 1.3 = $1300 more than fe-
males for starting pay, on average.

11.4(g): Males get $1187.5 extra per year on
average, females get $950 extra per year on av-
erage.

11.4(h): 32.975 − 30.2 = 2.775 = $2775

11.4(i): The overall mean years of experience
is x̄ = 80�11 = 7.27. When x = 7.27 we have
ŷF = 31.407 and ŷM = 34.483.
11.4(j): 34.483 − 31.407 = 3.076 = $3076. After
adjusting for years of experience, males make
$3076 more than females, on average.

11.4(k): No, since the unadjusted salaries do
not account for years of experience. The ad-
justed mean salaries account for years of expe-
rience and therefore we can make a meaningful
comparison between the male and female ad-
justed mean salaries.

12.1(a): t∗ = −0.118, t0.025,20 = 2.086, do not
reject H0, no evidence that �1 ≠ 0 (age does not
significantly a↵ect speech recognition score).

12.1(b): p−value = 2P (t(20) > 0.118) ∈ (0.5,1.0)
(actual p−value is 0.9072), since the p−value is
greater than ↵, then age does not significantly
a↵ect speech recognition score.

12.1(c): �̂1±t↵�2,n−pŝe(�̂1) = (−1.93,1.72), since
the CI contains 0, then age is not significant.

12.1(d): �̂2 ± t↵�2,n−pŝe(�̂2) = (5.375,39.291),
since the CI excludes 0, then there is a signif-
icant di↵erence between the old and new pro-
cessors.

12.1(e): Since the CI excludes 0, then H0 is
rejected. Thus the p−value will be less than ↵.

12.1(f): t∗ = 2.747, p−value = 2P (t(20) > 2.747) ∈(0.01,0.02) (actual p−value is 0.0124), since the
p−value is less than ↵, then there is a significant
di↵erence between the old and new processors.
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