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To combat antibiotic resistance, the Quality Improvement Consortium recommends a throat swab to confirm strep throat before a
physician prescribes antibiotics to children under age 5. Nationally, 40 percent of children under 5 who received antibiotics did not
have a throat swab. The Colorado Department of Health took a random sample of 61 children under the age of 5 who received

ntibiotics for throat infections and found that 20 did not have a throat swab. At a = 05, is this a statistically significant reduction over
last year's national rate of 40 percent?

(2-1) Choose the correct null and alternative hypotheses.

Ho: T2 40 vs. Hy: 1< 40
O Hg: < 40 vs. Hy: T> 40
O Hg: =40 vs. Hy: # 40

(8-2) Calculate the critical value. (A negative value should be indicated by a minus sign. Round your answer to 3 decimal places.)

Critical value

(2-3) Calculate the test statistic. (A negative value should be indicated by a minus sign. Round your answer to 2 decimal places.)

Test statistic

(2-4) Interpret the resuits.

O Fail to reject Hg

Reject Hp

b} Is it safe to assume normality of the sample proportion p?

O Yes, normality is justified
O No, normality is not justified.
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GreenBeam Ltd. claims that its compact fluorescent bulbs average no more than 3.68 mg of mercury. A sample of 65 bulbs shows a
mean of 378 mg of mercury.

(&) State the hypotheses for a right-tailed test, using GreenBeam’s claim as the null hypothesis about the mean.

. Hy {12368 mg vs. Hy: j1<368 mg
b. Hy: 11 368 mg vs. Hy: 41 >368 mg
. Hy =368 mgyvs. Hy: #368 mg

(b) Assuming a known standard deviation of 0.22 mg, calculate the Z test statistic to test the manufacturer’s claim. (Round your answer
to 2 decimal places.)

Test statistic

() At the 1 percent level of significance (a'=.01) does the sample exceed the manufacturer’s claim?

O Yes
ONo

(d) Find the pvalue. (Round intermediate calculations to 2 decimal places. Round your answer to 4 decimal places.)

palue
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In 2009 Noodles & Company introduced spaghetti and meatballs to its menu. Before putting it on the menu, it performed taste tests to
determine the best-tasting spaghetti sauce. In a paired comparison, 35 tasters were asked to rate their satisfaction with two different
sauces on a scale of 1-10, with 10 being the highest. Assume equal population variances. The mean difference in ratings was d =
-0.25944 with a standard deviation of s, =153990. Use a=0.05.

(8) Choose the appropriate hypotheses for a two-tailed test. Assume 1y is the average difference in the taste of the two sauces.

Ho: g = 0 versus Hy: g > 0
Ho: g =0 versus Hy: flg % 0
Ho: U = 0 versus Hy: g <0

(b) Find the test Statistic .,y (Round your answer to 3 decimal places. A negative value should be indicated by & minus sign.)

1,

calc

() Find the critical value ., for a'=.05. (Round your answer to 3 decimal places.)

1,

erie H-

(d) Find the pvalue. (Round your answer to 3 decimal places.)

palue

(&) State your conclusion

We [(Click 1o select) v] conclude that there is a difference in the taste of the two sauces.
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Medicare spending per patient in different U.S. metropolitan areas may differ. Based on the sample data below, answer the questions
that follow to determine whether the average spending in the northern region is significantly less than the average spending in the
southern region atthe 1 percent level.

Medicare Spending per Patient (adjusted for age, sex, and race)

statistic Northern Region Southern Region
Sample mean 53,123 55,456
Sample standard deviation 51,586 53,678
Sample size 14 patients 16 patients

(e1) Choose the appropriate hypotheses. Assume L is the average spending in the northern region and s is the average spending in
the southern region.

. Hy: iy - s = 0 versus Hy: fhy — i >0
b. Hy: lhy ~ s = O versus Hy: y— s <O

(8-2) Specify the decision rule. (Use the quick rule to determine degrees of freedom. Round your answer to 3 decimal places. A
negative value should be indicated by a minus sign.)

Reject the null hypothesis if f,,1. < .

(b) Find the test Statistic ., assuming unequal variances. (Round your answer to 2 decimal places. A negative value should be
indicated by a minus sign.)

1,

calc

(e-1) State your conclusion.

We [(Click 1o select) v] conclude that the average spending in the northemn region is significantly less than the average spending in the
southern region.

(¢-2) s this a strong conclusion?
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The historical on-time percentage for Amtrak's Sunset Limited is 10 percent. In July, the train was on time O times in 31 runs. Hint: Use
Excel to calculate the cumulative binomial probability AX < 0 | n=31, 7 = 10). Assume a'= 1

2 (8) Choose the correct null and alternative hypotheses.
points
2. Hy: 2 10 versus Hy: < 10. Reject Hy if P< 10
] b. Hy: 72 10 versus Hy: < 10. Reject Hy if P> 10
eBook
S Oa
References Ob

(b) Find the probability. (Round your answer to 4 decimal places.)

AX=0)

(c1) We can reject the null hypothesis.

O Yes
ONo

(c-2) Has the on-time percentage fallen?

O Yes
ONo
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A quality standard says that no more than 2 percent of the eggs sold in a store may be cracked (not broken, just cracked). In 3 cartons
(12 eggs each carton), 2 eggs are cracked.

2 (a) Calculate a p-value for the observed sample result. Hint: Use Excel to calculate the cumulative binomial probability AX = 2 | n=36,
points. 7=02)=1- AX=11n=36, 7= 02). (Round your answer to 4 decimal places.)
Axz2)
= (b) We fail to reject the null hypothesis at &= 0.
(] Oves
Rerrences
ONo

() This sample shows that the standard is exceeded.

ONo
O Yes
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he Scottsdale fire department aims to respond to fire calls in 7 minutes o less, on average. Response times are normally distributed
ith a standard deviation of 1 minute 42 seconds. Would a sample of 18 fire calls with a mean response time of 7 minutes 22 seconds
rovide sufficient evidence to show that the goal is not being met at a=_01?

2
points (8) Choose the appropriate hypotheses.
s . Hy: =7 minvs Hy: > 7 min, Reject Hy if z.q1 > 2.326
= b. Hy: 1= 7 minvs Hy: <7 min, Reject Hy if z.q1 > 2.326
References. Oa
Ob

b) Calculate the value of the test statistic. (Round your answer to 2 decimal places.)

cale

(€) Use Excel to find the pvalue. (Round your answer to 4 decimal places.)

p-value

(d) If a =01, we would

O Fail to reject the null hypothesis.

O Reject the null hypothesis.
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A sample of 111 mortgages approved during the current year showed that 33 were issued to a single-eamer family or individual. The
historical percentage is 25 percent

Atthe .05 level of significance in a right-tailed test, has the percentage of single-eamer or individual mortgages risen?

(8-1) Hy: 7 < .25 versus H;: > 25. Choose the right option

. Reject Hy if Z.10 > 1645
b. Reject Hy if Z 510 <1645

Oa

Ob

(8-2) Calculate the test statistic. (Round intermediate calculations to 2 decimal places. Round your answer to 4 decimal places.)

Test statistic

(2-3) The null hypothesis should be rejected.

O True
O False

b) Is this a close decision?

O Yes
ONo
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(c) State any assumptions that are required.

a.nw<10and nft - m)>10
b.nw<10and nft - m)<10
c.nm>10and nft - m)>10
d.nw>10and nft - m) <10

Oa
Ob
Oc
Od
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A cognitive retraining clinic assists outpatient victims of head injury, anoxia, or other conditions that result in cognitive impairment
Each incoming patient is evaluated to establish an appropriate treatment program and estimated length of stay. To see if the
evaluation teams are consistent, 12 randomly chosen patients are separately evaluated by two expert teams (4 and ) as shown.

Estimated Length of Stay in lieeks
Patient

Team 1 2 E a s B 7 s s 10 u 12
A 28 24 52 38 48 3 18 3 15 40 2 12
B 24 20 52 3 3 24 36 16 52 24 24 1

[ Click here for the Excel Data File
(8) Choose the appropriate hypotheses. Assume i is the difference in mean lengths of team A and team 6.

2. Hy g =0 vs. Hy: g >0
b. Hy: 1142 0 vs. Hy: f1< 0
C Hy g =0vs Hy g0

(b) Specify the decision rule at the 10 level of significance. (Round your answers to 3 decimal places. Negative values should be
indicated by a minus sign.)

Reject the null hypothesis if the p-value is [{Click 1o select] v] 10 or if £, < Of fea1c >

(€) Find the test statistic f,,.. (Round your answer to 4 decimal places. A negative value should be indicated by a minus sign.)

1,

calc

(d) Find the pvalue. (Round your answer to 4 decimal places. A negative value should be indicated by a minus sign.)

palue
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To assess the effects of instructor and student gender on student course scores, an experiment was conducted in 1 sections of
managerial accounting classes ranging in size from 25 to 66 students. The factors were instructor gender (M, F) and student gender
(M, F). There were 11 instructors (7 male, 4 female). Steps were taken to eliminate subjectivity in grading, such as common exams and
sharing exam grading responsibility among all instructors so no one instructor could influence exam grades unduly.

Analysis of Variance for Students’ Course Scores

Sum of Degrees of Mean
Source of Variation Squares Freedon Square F Ratio p-value
Instructor gender (I) 97.54 1 97.54 .61 0.43
Student gender (5) 215.23 1 215.23 1.37 0.24
Interaction (I X 5) 743,88 1 743,84 a.66 .03
Error 63,358.90 397 15959

Total 64,418.81 300

(8) What type of ANOVA is this?

O One-factor ANOVA
O Two-factor ANOVA with replication and interaction
O Two-factor ANOVA without replication and interaction

(b) Choose the correct statement

O Means differ by Instructor Gender or by Student Gender.

O Means do not differ by Instructor Gender or by Student Gender.

O Means do not differ by Instructor Gender, but it is differ by Student Gender.
O Means do not differ by Student Gender, but itis differ by Instructor Gender.

(c) Choose the correct statement.

O The sample size is very small, so it is likely that any effect was overlooked.
O The sample size is very large, so itis unlikely that any effect was overlooked.
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ANOVA.

Source of Variation ss o us F p-value
Factor A 36,598 E 12,199.52

Factor & 22,710, 2 11,355.15

Interaction 177,015. B 29,562.56

Error 107,561 36 2,987.51

Total 343,885 47

(@) What kind of ANOVA is this?

O One-factor ANOVA
O Two-factor ANOVA with replication
O Two-factor ANOVA without replication

(b) Calculate each Ftest statistic and the p-value for each Ftest using Excel's function =F-DISTRT(F.DF1,DF2). (Round your F o

values to 3 decimal places and p-values to 4 decimal places.)

Source of Variation Feale p-value
Factor A
Factor &
Interaction

(c-1) There is a significant effect due to Factor A.

O True

O False

(c-2) There is a significant effect due to Factor B.

O True
O False
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Researchers at the Mayo Clinic have studied the effect of sound levels on patient healing and have found a significant association
(louder hospital ambient sound level is associated with slower postsurgical healing). Based on the Mayo Clinic's experience, Ardmore
Hospital installed a new vinyl flooring that is supposed to reduce the mean sound level (decibels) in the hospital corridors. The sound

2 level is measured at five randomly selected times in the main corridor.
points
New Flooring 0ld Flooring
0 48
39 s
L] 0 53
eBook s s1
3 a9
References.

(e-1) Does the evidence convince you that the mean sound level has been reduced? Select the appropriate hypotheses.

[® Click here for the Excel Data File

a Mgt py =22 O VS, Hy:fy =1, <0
b. Mgy = 2= OVS. Hi:ky — 1y # 0
C.H b~y SO VS. Hy: b — 4> 0

Oa

Ob

(8-2) At a'= .05, what is the decision rule? Assume equal variances.

a. Reject the null hypothesis if f.g1 > —1.86 (8 d.f)
b. Reject the null hypothesis if {1 <~1.86 (8 d.f)

Oa

Ob

(e-3) Calculate the test statistic. (Round your answer to 4 decimal places. Input the answer as a positive value.)

Test statistic
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ind the p-value using Excel (not Appendix D): (Round your answers to 4 decimal places.)

p-value
2 (a) Right-tailed test ¢ = 1.316, d.f. = 14
points. (b) Two-tailed test t=2.576, d.f. = 9

(c) Left-tailed test t= 1067, df. =24

References
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From her firm's computer telephone log, an executive found that the mean length of 60 telephone calls during July was 4.54 minutes
with a standard deviation of 5.07 minutes. She vowed to make an effort to reduce the length of calls. The August phone log showed
42 telephone calls whose mean was 2.408 minutes with a standard deviation of 2.203 minutes.

(8) Choose the appropriate hypotheses for a right-tailed test. Assume 14 is the average call length in July and s, is the average call
length in August.

8 Hyi by = 12 5 O Vs, Hyi fy = 1> 0
b. Mgt Hy = 2 <O S. ik~ 5O

Oa
Ob

(b-1) Obtain a test Statistic #.,1. and p-value assuming unequal variances. (Use the quick rule to determine degrees of freedom.
Round your answers to 3 decimal places.)

tealc
p-value

b-2) Interpret the resuits using a=_01

(Click to select) v] the null hypothesis

(b-3) What is your conclusion at a = 012

We [(Click 1o select) ] conclude the length of calls had been reduced.
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One group of accounting students took a distance leamning class, while another group took the same course in a traditional classroom.
Ata=10, s there a significant difference in the mean scores listed below?

Exam Scores for Accounting Students

statistic Distance
Mean scores T 0.4
Sample std. dev. 51- 2.7
Number of students - 16

(8) Choose the appropriate hypotheses. Assume ; is the mean score of distance learning and p, is the mean score of classroom
learning.

8 Hyi by = 122 Ovs. Hyi fy = 1, <0
b. Mgy = 12 = 0 S, Hi:ky —p # 0
G-y by =y S OVS. Hy: by~ >0

(b) Specify the decision rule. (Round your answers to 3 decimal places. A negative value should be indicated by a minus sign.)

Reject the null hypothesis if f,,1. < Of a1 > .

(€) Find the test Statistic f,5.. (Round your answer to 4 decimal places. A negative value should be indicated by a minus sign.)

1,

calc

(d-1) Make a decision

We [(Click o select)_v]the null hypothesis.

(d-2) State your conclusion.

We [(Click 1o select) v] conclude that there is a significant difference in the mean scores of distance learning and classroom leaming.

(e-1) Use Excel to find the pvalue. (Round your answer to 3 decimal places.)




