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(8 points: 8 minutes^ __^ ^__
Use the results of the experiment below to test whether the population correlation (p)
If you cannot figure out how to get the sample correlation coefficient
use r = - 0.32. (For this test, use a = 0.025).

regression line:
intercept =

slope =
Se =

(8 points : 8
9. A company makes cornptlcaTed laboratory equipment for analyzing, chemical samples. To learn about

the performance of their machines, the company works witldjaboratoriesjjnd gives to eacfffbun
identical sample of material to analyze, so a total of 36 measurements afe~taken. ^ .. _,

TT Xr ̂  5k? — A
Variability in the outcomes of all 36 tests represents differences between laboratories (laboratory
is considered the "treatment") and differences from test to test within the same laboratory ("error").
Complete the Analysis of Variance table below and carry out the appropriate hypothesis test to
decide whether the expected (mean) results are the same for all 9 laboratories. jL — Q /j£(}ll\a^\
(Use ̂ significance leveioFcu53"'for this test.) ^

Analysis of Variance Table

Source
Sum of Degrees o1 Mean
Squares Freedom Square

Laborator

Error

&

/p-value / ^, _;
f ' \ v>-VJeOc£. < OS

47.2

Total 866.3 »
\ F-

-- tt.
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, points : 10 minutes)
8. A company makes a sleep aid medication. They are concerned that alcohol use may interfere with

the medications effectiveness, so that people who drink take longer to fall asleep. Use the data
below to test whether the time needed to fall asleep after taking the medication is indejjelident of
a person's level of alcohol use.

AmoCrmV©f~dai]Y__ Minutes needed before sleep
alcohol use ~" O^tfl——__10-20 20-30

none

1 to 2 drinks

3 or more drinks

117

90

289

269

239

748 1500

(7 p o i n s l O minutes) /
10. A major news organization is interested in the public issues that registered voters think are most

important. A stratified random sample of 320 registered voters is selected to represent the whole
population of voters. Each voter is asked to select from a list of 8 issues the one that is most important.
Compare the results to see if they are significantly different from the proportions expected by the news
organization that carried out the study. (Let a be 0.05 for the test.)



If

l
\L4 7" "•" —T * e- i ootf o

ILL
9
 1 - -j-

ypt-i- ot'o-



-c

Jl -

o

o<



7
(8 points; 10 minutes) -

5. Use the information in the contingency table to decide whether or not to reject the
claim that Factor A and Factor B are independent. Let a = 0.05 for this test.

&MtU =fou> ^Z^^fe-TfS-v— TLGmd MWi -^ *~, I A

.Claim: facWTftLevel of
Factor B

1

Column
Total

Level of Factor A

66/

3

7f.7/
6^

83

164 239 197

02- LL
o./Y

Row
Total

200

200

200

600

Ho: AtCvdAai^. \Mj{e.
^ f ~

Hi: I \grt 7//2&d0rf/~

(10 points : 10 minutes)
10. A maker of tires for cars believes a new design will wear longer than the current design.

Four of the new tires are prepared. Four cars are used in an experiment where one tire
of the old design and one of the new design are used on the front wheels of each car.
Use the data below to test the manufacturer's claim that the new design will increase the
miles of wear by more than 500 miles. (Use a 0.10 significance level for the test.)

Miles of Wear per Tire

Old New
Car Design Design

1
2
3
4

58500
60100
58500
63400

59100
60700
59200
63800

V
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,0 points - 15 minutes)
3. The proportions of people in the U.S. that prefer 5 different kinds of entertainment are shown

in the table below. A local survey of 600 people found 60 people who prefer movies, 300 who
prefer to watch TV, 90 who like to listen to music, 30 who prefer dancing, and 120 that prefer to
play sports. Test the claim that the true local proportions are the same as the national rates.
(Use a 0.05 significance level for the test)

Claim:

Ho:

Hi:

(A -o.'o
vf tiifr '

Preferred
Entertainm<

Watching
Movies

Watching
Television

Listening to
Music

Dancing

Playing
Sports

National
Rates

0.15

.0.35

0.10

0.10

0.30

Survey Total

Local
Survey
Count

60

300

90

30

120

/600

7-

- (0.15)60*
31,

IS

(,0 •

ISO 7-0
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(10 points - 20 minutes) AdtQQ^ \£— /
4. Use the data in the table tdiest the idea that the use of some "slang" terms is independent of age.

The data represent a stratified random sample of 400 people from Los Angeles.
Jse a = 0.025 for this tes

Age Group
Most used

im: ^ /S /





-fry

,4



(8 points; 8 minutes) /V^ -f*(j fwhltf-yn I Cfi 2-
2. The popularity of TV shows is important to advertisers. A random sample of 1500 TV

viewers in California was studied with the results shown below. Use these results
to decide whether the popularity of the selected TV shows is the same in CA and NY
or different.
(Use a Jvpjj I error/ate of 0.01 tcunake your decision.)

H'
'jf^n.oti~ V

Popularity of Selected TV Shows

Show

Lost

American Idol

Boston Legal

Friends

Monday 6 p.m. Audience

Share in NY

31%

26%

19%

24%

Viewers in
CA sample

426

414

333

327

£
(8 points; 8 minutes) vetK. J2-
3. The popularity of TV shows is important to advertisers. A random sample of 1600 TV

viewers in California was studied with the results shown below. Use these results
to decide whetherihe selected TV shows are equally popular.
(Use a Type I error rate of 0.01 to make your decision.)

Popularity of Selected TV Shows
Monday 6 p.m. Audience

Show

Lost

American Idol

Boston Legal

Friends

CA sample
CTFKS^
"416

414

383

387



y(8 points; 12 minutes)
4. Random samples of 500 women and 500 men were asked to evaluate their

job satisfaction as "Excellent," "High," "Moderate," or "Low." Use the data
below to test the claim that women and men have the same proportions of
these ratings. (Use a = 10% for this test.)

Job
Satisfac

Excellei
o-B)2*

High

Modera

Low

Col. Tot

Gender
Female

F &&
e> 64
£ OM

w.r
103

Mg
IW,t

201
0.10

12^
132

0./3

500

Male
5^

72
OflH

IIM
126

Mb
/sf.r

178
0,70

m
124

Qj3

500

Row
Total

136

229

379

256

1000

Claim:

Ho: wr

w

HI:

o z\t>M f.3&

(8 points; 8 minutes) \rob(?Tn 3-
1. A study of different "rehabilitation" programs needed the participation

from California prisons. A randomized list of all prisoners was prepared and the first
njC /ifflnames on the list were assigned to rehab method #1 and the rest were assigned

to rehab method #2. The rates of recidivism (later conviction and return to prison for
another crime) were studied. Use the results below-tomake a 90% confidence

i (rates^brinterval for the difference between the recidivism1 the two methods.

Rehabilitation Method

Returned to
Prison

Did not return
to Prison



1 1 2y ' ̂ f 3 I(3 points; 2 minutes)
11. Assign the threVsample correlation coefficients to the three pictures. A correlation

value may be used more than once or not at all. If a picture has no appropriate
value offered for its correlation, select the "N/A" option.

r = r= 0.1$ r=

Values

0.98

0.60

0.90

N/A
/•

•

. 2 '^-..
^S'

^^ I

Jfc^— - •

^

/

M^̂

S*z_
2_ «"

X

H •

^• ^X",

m^„ ^^^
• ^^^X

^f

^ m

m

^

(3 points; 2 minutes)
12. Assign the three sample correlation coefficients to the three pictures. A correlation

value may be used more than once or not at^att^Jf a picture has no appropriate
value offered for its correlation, select therN/Ayoption. k t/^

N/A

r= 0,oo r= 0,a# r =

Values

-0.80

1.00

0.00

N/A *Ht

^^/n^

(3 points; 2 minutes)
13. Assign the three sample correlation coefficients to the three pictures. A correlation

value may be used more than once or not at all. If a picture has no appropriate
value offered for its correlation, select the "N/A" option.

r=

Values

0.00

-0.70

0.85

N/A

f
.

be *
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19(10 points-15 minutes) I*^^ /°/
5. The following data are "random" measurements of responses to eight different "treatments".

An incomplete Analysis of Variance table is given. Use the data to complete the ANOVA table (but
do not include a p-value). Then use the results in your your table to carry out the appropriate
test of the claim that the true means of the eight populations are all equal.
(Use a = 0.025 for this test)

Mean

Std. Dev.

N

Treatment
A

107
104
97
100
105
102
101
96

B

100
98
93
95

C

108
95
102
99
98
96
96

D

104
101
109
98
97
89
103

E

101
100
101
106
95

F

96
97
103
99
100
105
108
97

G

111
104
112
110
119

H

110
117
115
109

Sample Statistics for each Treatment

101.5

3.82

8

96.5

3.11

4

99.1

4.56

7

100.1

6.34

7

100.6

3.91

5

100.6

4.31

8

111.2

5.36

5

112.8

3.86

4

IOverall
Mean= 102.25

Hi:

Ho:

Analysis of Variance

Source df SS MS
£J2 _ Treatments

^ — O i 0 *2^f) Error
7

¥0
ltl/,67 158-81

ffY7.33 MS
n,w

- i.



\
(6 points; 7 minutes)

2. Based on the data given below,
do parts (a) through (d)./~ yf"j

Temperature (°K) at ^ ff
Observation 5000 feet Surface

3
4
5
6

296
277
275
288
276
267
(Y)

» }

-I
2
3°4

4 ^r^H
287
304
286
287

XI

(a) Plot the data points on the graph.

SI
'

Un**r -Relationship Bt ?««f»»fitttr«§
'

X

X

A , M*
**

3D.

1̂

34f Jofr 30^ *i°

(b) Enter data in calculator and write the £,_ ~. t ir\ f \f\
equation for the best-fitting line: \/ U "~ ^l3>o^>b "** ftlU(^)

arson. »(c) Plot the line on the graph. » / /y _

(d) Predict the temperature at 5000 feet when the surface temperature is 280 °K?.

(e) What is the proportion of the variability in Y that fs "explained" by
the temperature at the surface?

"

(b) The expression for the total variability in Y is:

'
(c) The value of the total variability in Y is: S3*. S -S3 (*• 0

(d) The expression for the explained variability in Y is:

(e) The value of the explained variability in Y is:

(f) The expression for the unexplained variability in Y is:

.
(g) The value of the unexplained variability in Y is:

(h) The expression for the Standard Error of Estimate is:

(i) The value of the Standard Error of Estimate is:

^ -



(15 points : 15 minutes)
2. Use the data below to answer the questions on this page.

\
IX)

Swimming Annual
Pools Per High Temp.

Community 1000 Homes ( °C )

1
2
3
4
5
6

380
430
199
331
224
260

45
45
29
36
33
30

(a) Plot the points on the graph. »

(b) Determine the equation of the line
that fits the data best

Num
456

•

0
X

g

!

£
at

|25i|

bar of as a Function of

r-i £/ ' /

^
>

4

rT

i
/
/
•

,

X

<fi

>
^
x

X5
I/
h

X
9

X

•^ 2%wm 32 34 36 M 4® 42 44 46 48
AIMHHI Temperature

intercept . -131 slope = equation:

(c) For a new community, what is the estimated number of swimming Ur\~1 Q — / - / ? ? ) n
pools per 1000 homes if the annual high temperature is 45 °C? I V (t Q ( / '

(d) What is the value of the linear correlation coefficient for the two variables? 'l~)h ( ~~ *

&? ~7 Q/ — \*~(e) What percentage of the total variation in number of pools is explained by your line? 0 (f ( /v ^ \

(f) Write the symbolic expressions and give the values for the three items below:

Total variation in
number of pools

Explained variation
in number of pools

Unexplained variation
in number of pools

Symbolic
expression

value

(g) Write the symbolic expression and give the value for the standard error of estimate:

Symbolic
expression C- \ ' /y\


