Case |: Watchdog, Inc: Keeping hospitals honest

I nsurance conpani es hire independent firnms |ike Watchdog, Inc to review their hospita
bills. They pay Watchdog a percentage of the overcharges it finds. Suppose Watchdog
sel ects a pilot randomsanple of 5 bills to estinmate the nmean anount of overcharges it
can expect to find.

Amount of overcharge (in $100): 5, 8, 13, 8, 6

1. The nean error in billing (in hundreds) for the sanple is
a. 7.0 b. 7.5 c. 8.0 d. 8.5
2. The median error in billing (in hundreds) of the sanmple is
a. 13 b. 8 c. 8.5 d. 9.0

3. Assune the sanple nean is 8. The sanple standard deviation is
a. 5.3 b. 3.1 c. 2.8 d. 3.6

4. Assune that the sanple nean based on the sanple of 5 bills was 9.0 and the sanple
standard deviation was 2.24. Construct a 90% confidence interval for the mean
anount overcharged for this group of hospital bills. Does your confidence interva
suggest that the nean amount overcharged per bill for this group of hospital bills
is less than 10, i.e., less than $1000?

Yes, because the upper linit of the confidence interval is greater than 10.

No, because the upper linmt of the confidence interval is greater than 10.

Yes, because the lower limit of the confidence interval is |ess than 10.

No, because the lower lint of the interval is greater than 10.
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Case 2: New City, Georgia: Curbing the drug problem of public employees.

Under pressure from concerned citizens, the New City Council is considering requiring
all public enployees to subnmit to randomdrug testing using a new test devel oped by a
| ocal nedical conpany. As evidence of the effectiveness of the test, the conpany
provides the test results of 1000 subjects. of the 1000 tested, 200 were known drug
users and 800 where known not to use drugs.

Drug User |
Yes No Tot al |
Yes 180 160 340 |
Test result
No 20 640 660
Tot al 200 800 1000

o

Lo

What proportion of the people whose test results are NO are NOT drug users?
0.03 b. 0.10 c. 0.64 d. 0.97

What proportion of the people have test result NO and are NOT drug users?
0.03 b. 0.10 c. 0.64 d. 0.97

To determ ne whether drug use and the drug test are statistically associated, one
woul d eval uate which of the follow ng pairs of expressions?

Anong t he people who are drug users, the proportion who have test results NO AND
Anong t he people who are NOT drug users, the proportion who have test results NO
The proportion of people whose test results are NO AND

The proportion who are NOT drug users.

Anong t he peopl e who have test results NO the proportion who are drug users. AND
Anong t he people who have test results NO the proportion who are NOT drug users.
The proportion of people who are NOT drug users.

AND The proportion of people who are drug users.

Suppose the nedi cal conpany performed a chi-square test of no relationship between
drug use and a drug test on the data. Cal cul ate the expected nunmber of subjects who
are drug users AND the test result is YES (under the null hypothesis of no

rel ati onship).

68 b. 76 c. 160 d. 180



Case 3: ARCO Inc. Determ ning accident rates

ARCO has kept records over the past 60 nonths of the nunber of W rkers Conpensation
accidents it has had in its plants. The data distribution are shown bel ow.

||Acci dents Per Month 0 1 2 3||

"#of Mont hs of Qccurrences 30 21 | 6 3"

9. Based on this enpirical distribution, in what proportion of the nonths did nore
t han one acci dent occur?

a. 9 b. 0.15 c. 0.50 d. 0.35

10. How woul d you describe the shape of the distribution of accidents per nonth?
a. bell-shaped b. skewed right c. contains outlier(s) d. all of the above
Case 4: ABC Industries: Improving job satisfaction.

ABC | ndustries undertook a training programto i nprove perceived job satisfaction. Its
goal was to increase the perceived job satisfaction score of its enployees to a nean

| evel above 70 on a scale fromO to 100. After the programthe conpany sends letters to
a random sanple of 36 of its enployees and finds that the nean satisfaction score is 74
with a sanple standard deviation of 9. The firmdecides to use an a=0.05 significance

| evel

11. The appropriate null and alternative hypot heses woul d be:

a. Ho: mu =74 Vs Ha: mu > 74
b. Ho: mu = 70 S Ha: mu > 70
c. Ho: x-bar = 74 S Ha: x-bar > 74
d Ho: mu > 70 S Ha: mu = 70

12. G ven the sanple data, ABC should use what estinmated standard error?
a. 10 b. 9 c. 6 d 1.5

13. If ABC nade a type-I error this would translate to

a. concluding incorrectly that the training program had fail ed.

b. concluding incorrectly that the training programwas a success.
c. concluding the nean is above 74 when it is not.

d. concluding the nean is not above 74 when it is.

14. G ven the sanple data, ABC should

a. reject the null hypothesis

b. fail to reject the null hypothesis

c. reject the alternative hypothesis

d. fail to reject the alternative hypothesis

15. Assune that fromthe data ABC cal cul ates t=2.67 for an upper tail one-sided
alternative hypothesis. Wich of the followi ng best describes the (conservative
relative to the sanple size) P-value for the test?

a. P-val ue<0. 10 b. P-val ue<0. 05 c. P-val ue<0.01 d. P-val ue<0. 001



Case 5 calculators serviced: TV Associates: How much time do Atl antans
watch TV?

TV Associ ates has been hired by a local TV station WOXX to estinmate the proportion of
viewers that watch one of its |ocal prograns. TV Associates conducts a tel ephone survey
while the programis being aired. O the 400 househol ds contacted, 88 said they were
wat chi ng the program

16. Construct a 95% confidence interval for the popul ation proportion of TV watches who
wat ch the | ocal program
a. (0.13, 0.31) b. (0.18, 0.26) c. (0.16, 0.28) d. (0.17, 0.27)

17. Which of the follow ng best interprets the neaning of the confidence interval for
t he popul ati on proportion?

a. Wth repeated sanpling, 95% of all sanple proportions will fall within the
confidence interval.

b. 95%of the tine the sanple proportion will fall within the confidence interval.

c. | am95% confident that the popul ation proportion will be at the center of the
confidence interval.

d. 95%of the confidence intervals will contain the popul ati on proportion

Case 6: The Drive to Wbrk

A person who comutes to work by autonpbile believes that the time required to nake the
tripis anormally distributed randomvariable with a nean of 35 minutes and a standard
devi ation of 5 minutes.

18. What is the probability that the trip will require nore than 45 nmi nutes?
a. 0.4772 b. 0.9500 c. 0.0228 d. 0.9772

19. If the person intends to record the tines spent traveling to work over the a random
sanpl e of 25 days, what is the probability that the sanple nean based on these 25
drive times will be less than 32 minutes?

a. 0.0013 b. 0.2257 c¢. 0.2743 d. 0.4987



Case 7: Training Associ ates: Does training work?

Training specialists conpared two groups of enployees—a group of trained enpl oyees and
a group of untrained enpl oyees. The training specialists neasured the hourly
productivity for each subject The sanple sizes, the sanple neans, and the sanple
standard deviations for the two groups are given bel ow.

G oup n Mean St andard devi ati on
trai ned enpl oyees 16 4.2 0.6
unt rai ned enpl oyees 16 3.7 0.8

The training specialists wished to test the hypotheses

Ho: the nean productivity for trained enpl oyees and untrai ned enpl oyees are
t he same

Ha: the nmean productivity for trained enployees is larger than for
the nmean productivity for untrai ned enpl oyees

20. The data showed no strong outliers or strong skewness, so the training specialists
decided to use the two-sanple t test. The value of the two-sanple t test statistic
is

a. 0.25 b. 0.5 c. 2.0 d. 4.0

21. A 90% confidence interval for ptrained- Huntrained i S (USe the conservative value for the
degrees of freedon
a. 0.5+0.011 b. 0.5%0.25 c. 0.50.44 d. 0.5+1.753

22. Assume that 99% confidence interval for ptrained- Huntrained i s (-0.30, 1.30).
Correspondi ngly, the Training Associ ates’ managenent shoul d concl ude which of the
following with a high degree of confidence?

The training has been successful since the upper confidence linmt is above O.

The training may be unsuccessful since the upper confidence linmt is above O.

The training has been successful since the I ower confidence linmt is above O.

The training may be unsuccessful since the | ower confidence linmt is belowO.
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Case 8: Important statistical concepts

25.

Whi ch of the follow ng basic principles of sanpling is LEAST valid?

Sanpl e statistics should be gathered fromnornmal or near-normal popul ations.

Popul ation paraneters are fixed but unknown val ues.

We estinate popul ati on paraneters by using correspondi ng sanpl e statistics.

As sanpl e size increases the standard error of the sanple statistic decreases
Confidence intervals show how nuch different a sanple statistic mght be fromthe
popul ati on paraneter

A radi o show runs a phone-in survey each norning. One norning the show asked its
|isteners whether they would prefer Congress or the President to set policy for the
nation. The majority of those phoning in their responses answered "Congress," and
the station reported the results as statistically significant. W nay safely
concl ude

there is deep discontent in the nation with the President.

it isunlikely that, if all Anmericans were asked their opinion, the result would
differ fromthat obtained in the poll

there is strong evidence that the majority of Anericans prefer Congress to set
nati onal policy.

very little other than the najority of those phoning in their responses preferred
Congress to set policy for the nation

In order to have a correlation coefficient between traits Aand B, it is necessary
to have:

one group of subjects, sone of whom possess characteristics of trait A the

remai nder possessing those of trait B

measures of trait A on one group of subjects and of trait B on another group

two groups of subjects, one which could be classified as A or not A the other as B
or not B

measures of traits A and B on each subject in one group



Case 9: Tri-City Equi pment Corporation

The Tri-City Ofice Equi pmrent Corporation sells a desk calculator on a franchise basis
and perforns preventive maintenance and repair service on this calculator. A conpany
anal yst believe there is a linear relationship between the nunber of mnutes required
on a custoner service call and the nunber of calculators serviced. The fitted | east
squares regression line is

M NUTES = 10.2 + 13.0 CALCULATCRS

26. Based on this nodel, how would you characterize the relationship between the nunber
of calculators serviced and the nunber of minutes to conplete custoner service

call?

a. The average tinme to conplete a service call increases by 13 mnutes for each
addi tional cal cul ator serviced

b. The average tine to conplete a service call increases by 10.2 nminutes for each
addi tional cal cul ator serviced

c. The average tine to conplete a service call increases by 23.2 mnutes for each

addi tional cal cul ator serviced
d. Servicing 10 cal cul ators requires an average of 130 m nutes.

27. The correlation squared (r2) is equal to 0.85. This means that

a. 85 percent of the variability in the nunber of calculators serviced is expl ai ned.

b. The correlation between mnutes to conplete a service call and nunber of
calculators serviced is 0.85

c. 85 percent of the variation in the nunber of mnutes to conplete a job is
expl ai ned by the nunber of cal culators serviced.

d. 15 percent of the variation in the nunber of calculators serviced is unexpl ai ned.

28. The next service call requires that 5 calculators nust be serviced. The expected
time to conplete the call is how nmany mi nutes?
a. 65 b. 75.2 c. 15.0 d. 20.3

29. The nodel predicted that particular service call would require 55 ninutes but
actually the service call required 50 nminutes. Wiich statenent is true for this
service call.

The residual is -5 nminutes.

The service call is an outlier

The nunber of cal cul ators serviced was 6.

The correlation in negative.
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