
(8 points)
5. A study included 20O men and 280 women to see wheiher p€ople differ by gender in their

sensitivity to smells. Use the data to test to clalm thal the proportion of serisitive women
is greater than the proportion of sensitlve men. Do not analyze this as a contingency table.
{Use (l = 0.05 forthis test.l

Gender Men Women

Sensitive 20

Insensitive 180 238

Total 200 280

(8 points)
5. A study included 200 men and 280 wom€n to s€e whether people differ by gender in thek

sensitivity to smells. Use the data to test to claim that lhe proportion of sensitive women
is 0.O2 greater than the proportion ot sensitive men. Do not do this as a contingency table.
(Use 0 = 0.05 forthis test )

Gender lMen Women

Sensitive

lnsensltlve

4220

't 80 234

Total 200 280

0



(8 points, 8 minutes)' 
1. a'ranao. 

"a-ple 
of incoming freshmen was selected' Of the men' 22 chose

- 

"o"iotoqy "" " 
.ajor and {gididnot. of the women, 38 Ghose sociology and 219

did not. Use these results to prepare a 95yo confidence interval for the difference

in the proportions of all incoming men and women that will choose sociology as their

iraior. Then use your resulls to answer this question:

ls it reasonable to claim that women and men choose Sociology

in the same proportion?

YES NO

(8 poinls - 10 minutes]
1 . DoDO

in an indislrial process. Use the information to construct a
98% confidence interval for pl - tr2.
{Assume that or2 = o2'?}

Treat Mean Std. Dev N

Acid 1 11.620 1 185 10

Acid 2 10 865 1 117

id 1 Acid 2

113 10.3
10.9 1' ,1 1
110 110
11.2 10.0
11.2 9.5
10.9 124
'13.0 10.6
110 118
145 89
112 119

10.4
12.4
98

124

/ , \



(8 pointsi 10 nrinutes)
6. LJse the data below to constluct a g0 confidence inlerval for the clifference b€$l/een the

two population means from which the random samples were selected' Previous expeliments

have shown that thevariabitity in Vitamin D levels is €imilar fot both men and women'

/itamin D in Blood

34.8 60.7
31.3 43.6
38.6 41.1
46.7 39.8
41.6 49.9
47.1 36.1
44.3 48.4
38.9 33.8
51.6 50.6
26.9 25.7
42.3 63.4
27.1 32.4

21.5
45.O
45.8
60.2

39.37 44.03

7.58 1l .03

12 16

Sa|nple mean =

Sample stand. dev. =

SamPlecount-

Based on your results, i3 it reasonable toclaim that men in general have more vitamin D

in their blood than women do? For cfedit, you mustexplain why?

Yes No WhY?

c)



(7 points; 8 minuies)
1 1. A manufacturer of ceramic tile6 comPares lwo different curing tempetatures to see which one makes

the tiles stronger. Use the test data below to construct a 95p,6 confidence interyalfor the difference
between the popllation mean for 80O deg.ees and lhe population rnean for 1200 degrees.'
Experts advise you that the temperature difference is likely to cause a difference in the variability
ot the skength ot the bricks.

Tile strength
AtTemDerature
8m 1200

109
a2
89
106
114
99
104

105
'105
103
100
102
102
't07
113
100

99.000 104.111
12.649 4.076

8S

{8 points - 10 rninutes)
2. Use the information given here to test the claim that hot treatments

require one more day for recovely on average than @ld tfeatments'
Use a significance level of0 05 tor thls test.
(Assume that di2 is not equalto dr'zl

(Days)
Treatment,

cold I Hot

19

10
11
'10
8

16
11
11

20
16
7

10
7
8

12
11

Sld. Dev
13.4
435

10
4.60

8

.€)



{8 points:  12 minulres)
1. Do carDool lanes save commutetime?

Transportat ionp|annerswanttokhowwhethercarpool|anessavel imelorcommuters'Anexperiment
was c;rri€d outlsing 14 commuters who do not carpooland 11 commuters who do carPool Usethe

summary of the suNey resulb below to test the claim that carPool use does NOT save time so the

mearn commute time fol carpoolers is gleater than or equalto the mean time for thosewho do not

caroool. { use o = 0 0'1 iof the test and assume thal variation is similar for both populations )

me in Minutes
Regular Carpool

x = 44.A 41.O

15.1 13.6

14 11

i6Doints-8minutes)
5. Use lhe intormation given here lo test the hypothesis that the

tr^,o samples (X and Y)comefrom "populalions" for which
ox2 is greater than of.
(LJse (1 = 0.025J

Hr:

Sar!ple

'103.3
105.0
101.5
1'14.2
102.4
103 1
942

17.4
2'1.2
58.7
31.7

Std Dev
104 8
679

8
15.15

6

t ( ,



(8 points - 8 minuies)
8. For each of the corelation co€fficients given below, enter lhe letter of a graph fiom the

following pages that best corresponds to the given corrclation value

There may b€ NoNE or, perhaps, MoRE THAN ONE GRAPH fot any cortelation.

Corelatlon
Co€fficient

corresponding
GraDh

o = - 0.70

o = 0.s0

o = 0.70

o=-0.50

Correlation
Coefficient

Correspohding
GraDh

o = - 0.90

o = 0.50

o = 0.00

o = 5.32

(]i
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(3 polnts, 5 minutes)
8. Assign one of the following correlation coetficients to each of the graPhs to the right'

(or state r = none if no correlation coefficient seems appropriate for a graph)

(3 points, 5 minuies)
L Assign one of the following correlation coefficients to each of the graphs to the right'

(or state r = none il no correlation co€tficient seems approptiate for a graph)

0.00

-0.80

0.70

130

0.90

-1 10

-0.70

0.00

100

l l t  .
, '

l l  = '
: t - . .
.

(3 points,5 mnutes)
10. Assign one of the following corelaiion co€fficients to each of the graPhs to the right

(or state r = none if no correlation coefficient se€ms appropriate for a gfaph)

G\



{8 oornts)
3. Use the data provided below lo test the claim that the population correlation (p) betwe€n

vehicle sp€ed lx) and miles per gallon (Y) is less than zero. Assume the data are randomly
selected. {Use (! = 0 01 and do not use Table ,4.6)

Mile3 per
Observation Soeed Gallon

Claim:

Ho:

Hrl

12432
23527
35024
47525

{7 porrts 8 rnrnulasr /

2. Market research concerning spending patterns found a aample Gorrelation of
0.73 between X=purchase price of house and Y=purchase price of automobile
for a sample of 10 families. Use these results to test the claim that the prices
paid for houses and cars are positively correlated for the population of all families'
(llse a 0 10 signitlcance levelforihis test.l



(10 points -  15 minuies)
10. ljse the data given below to answel questions (a) through {i).

Test

{x)
Fertilizer
Applied
{Ko / Ha)

(Y)
Harvested

Grain
lKo / Hal

1
2
3

0
10
20
40
80
120

540
610
1014
1420
1sr|8
1731

(a) Plotthe data on the coordinate axes.

(b) Determine the equation of the regression
lineand write in in the space to the right:

Equation
for line:

(c) tf a farmer used 30 Kg of fertilizer Per heclare, how much grain should be exp€cted?

(d) What is the f inear corrofation beiween fertitizel applied and grain hat\te.ad? 
---------1

{e) What is the value ot the total variation in Y, the amounts of grain harvested?

(f) What fraction of the total variation in Y is explained by the tegression line?

{g) What is the value oI the explained variation in Y?

Linear Relationship

^2000

:1600

s 1200
E
; 8oo



(14 points - 15 minutes)
4. lJse the data shown for vehicle

weight and fuel efficiency (miles
per gallon of fuel) to answer the
following questions.

Data: Fuel
Elficiency Weight

Vehicle (mpg) (lbs)

1 41.7 1009
2 20.1 3275
3 24.0 31,18
4 31.4 1269
5 32.9 1578
6 43.4 1206

(a) Plot the points on the graph

(b)What is the €quation for the skaight linethat
best predicts fuelefficiency {y)given vehicle weight(x)?

(c) Ploi the lineon the graph.

(d) Based on you r*ults, what is the predicted tuel
efficiency for a vehicle that weighs 2500lbs?

(e) What proportion oI the tolal variation in Y does your line explain?

lfl For the totalvariation in fuelefficiency {Y):

Theexpression is: Thevalue is:

(g) For the explained variation in fuel efficiency (Y):

The expression is: The value is:

{h} Fof the unexplained variation in fuelefficiency (Y):

The expression is: The value is:

{il For the Standard erlor ot qstimate:

. ' ; - - - t . -  ,
. . . . ,1,"  : , - - -

.,i. -.i --

F35

d
'6
E

20
1000 1500 2000 250a 3000 3500

Vehicle weight {jbs)

The erpression is: The value is:

M



(8 points - '0 minJtes)
4. A chain ot 6ho€ stores compares the sales for different shoe styles attheir NEW California stores to the

proportions during the last ten years at their New York stores. Use the data for 400 randomly selected
sales in California to test the claim than California consumers buy the same styles of shoes in the same
proportions as people in New Yo*. (Use a Type I error rate of 0.05 for this test)

Rate

Observed
Counts in

Shoe Ca

1&

Flats

Hlgh heels

Athletic sho€s

Sandals

Hiking Boots

Platform Shoes

0.15

0.25

0.35

0.1

o.1

0.05

50

60

60

60

30

C,



(10 points -  15 minutes)
3. The proportions of p€ople in the U.S.lhat prefer 5 different kinds ot entedainment are shown

in the table belou A local survey of 500 people found 60 people who prefer movies, 200 who
prefer to watch TV, 90 who like to listen to music, 30 who prefer dancing, and 12O that prefer to
play sports. Test the claim that the true local proportions a re the same as the national rates.
(Use a 0.05 s gnif icance levelforthe lest)

Claim:

Ho:

Hr:

Entedainment
National
Rates

Local
Suryey
Count

Watching
0.15 60

Waiching
Television 0.35 200

Listoning to
Music 0.10 90

Dancino 0.10 30

Playing
SDorts 0.30 120

500

!,Yl



(8 points)
7. A cofipany that marketB sodas does a survey of consumer preferences. Use the data

to test whether the two age-groups (in general, not these specific individuals) have the
same proportiohs that prefer each soda. (use (I = 0.025 fofthe test)

Number of PmpleWho Prefer

< 21 years old

21 or older

(8 points - lominutes)
'11. Use the data in the contingency table to test the claim that 2-year old boys and gkls choose

toys in the same proportions when placed in an obselvation room. (Use cr = 0.05 for this test)

Toy Gender
TotalGir ls

Ball 40 20 60

Doll 30

Bel l 5 5 10

50 50 100

(  l )  /

Coke

20 '10 10

10 ' t5 15



(10 points - 20 minutes)
4. Use the daia in the lable to te6t the ldea that the use of some "Blang" terms i6 ind€pendent of age.

Tho data repre3enl a stratllled random sampl€ of 4)0 people from Los Angeles.
luse d = 0.025 for this test)

Most used
lno Tetm

Gtou

otal10 to 20 21 b40 {1 to 60 '68

I 'm l ike.. , 90 50 t0 0 150

totally 10 40 4 't0 100

far out 0 10 50 90 t50

Total 100 1m 100 1(p 40t)



{TDornts-Sminutes)
6. Based on the data below, complete the Analysis of Variance Table by filling in the missing values.

{Use c= 0.01 for the appropriate hypothesis test.)

Years to Train for Professions

Railroad lFreishter I Air l ine lspaceshutt le
Endineer I caDtain I Pilot I Pilot

2.O
2.4
3.2

4.O
1-5
2.O
1.0
3.4
0.8

3.0

4.O
2.9

6.0
2.4
5.0
5.0

4.O
3.2

2.67 2.12 3.85 4.23

0.61 1.31 1.21 1.15

364

Sum ot lvean
Source d,f. Squares Square F p-value

(Between
grouPs)

Error
(Within 21.ffi
groups)

o.0233

Total 38.41

(8 ooints : 10 minuies)
2. The Mayor of a city claims that the total lees paid by residents of sim ilar s ized cities are the same

throughout the UniGd States. Random samples oI 20 residents in 26 cities of similar size are
selected and the totalfees they paid are determ:ned (the data are on the following page).
Use thedata (as you may ne€d to) to completethe analysis of variance table below.
Then carry out a test of the lVayor's claim that average fees are the samefor all26 cities.
(Use a signifcance levelof 0 04 for thls test )

Analysis of Variance Table

Degrees of Sum of Mean
Source Freedom Squarcs Square F p-value

H0:

Cities

Error 133329

Total t 44486

0.0179
n1:



Data on fees paid for 20 randomly selecied residents in 26 cities in ihe U S

City
1 $137 57 $12€ 49 $161.81 $148 41 $148.40 $141 25 $134 99 $' ,139.89 $145.46 $147.16

$154 02 $131 30 S134.11 $13918 $125.14 $143 82 $140 38 $155 78 $142 53 $160.14
2 S'174 82 $115 38 5140.20 $166.08 S160.67 $130 64 $117 01 S105 09 $112.96 $145.98

$14697 $14557 $145.56 $128.07 $14604 $129.74 $112.15 $13765 $13377 $13023
3 $17020 $14837 $16776 614862 5169.98 $10822 $17023 $12531 $10033 S128.98

$14301 Sr5464 $13523 $8095 $144.34 $12615 $15019 $144.73 $122A4 $12854
4 $14383 $14491 $15957 $15224 5134.45 $98 63 $12729 $93 49 $12A.79 $14207

$13565 $123.39 $123 76 $159.54 $113.87 $128 78 $' , l31.95 $108.60 $185 93 $141 42
5 $161 80 $'134 43 $11a22 514590 9122.90 $125 09 $178 05 $141.45 $103 25 $105 38

$12742 $11380 $140.49 $136.08 S134.48 $14046 $12476 $16753 $128.84 $T08.7' ,1
6 $120 99 $135 35 $133.74 $116.80 $144 35 $11 1 99 $125.01 $123 15 $107 62 $141 37

s13817 $12386 $146 14 $141.48 $11336 $14481 $13905 $153.24 $13012 S13537
7 S156 03 $137.98 5154 10 $166.55 $17291 $13192 $123 78 $143.36 $158 19 $137 73

$15434 $12853 $12727 $90.94 513065 $15087 $' ,126.26 $' , ]1405 $15001 $136.99
8 $14692 $12372 $14098 $12996 $105.59 $12018 $13332 $11833 $10614 $121 49

$144 04 $135 30 $140 59 $144.42 $135.05 $127 75 $139 47 $123 95 $129 57 $147.87
I $15863 $126 17 $13410 $129.84 $153.50 $16841 $14936 $14424 $13860 $12343

$13330 $151.93 $151 12 $138.21 $147.95 $11856 $132.98 $15223 $138.42 $123.47
10 $13721 $106ss $159.60 $14' ,1.61 $105.70 $11850 $14387 $115.54 $129 2A $124 59

$121 06 $147 72 $138.37 $123.15 $133 94 $131 84 $117 57 $182.0' ,1 $1' ,1 1 40 $133 38
11 $17854 $121 61 $12739 $13900 $14495 $13660 $11561 $17828 $14833 $14063

$14872 $9885 $142.52 $11048 $126.00 $12469 $143.24 $11970 $16819 $14674
12 5144 34 5131.20 $14321 $134.16 $14734 $13679 $14308 $133.92 $140. ' ,17 $14070

$13235 $142.07 $14794 $139.21 $11551 $145.02 $136.58 $12553 $15630 $141 ' ,13
'13 s13319 $127.20 $13409 $122.15 $12654 $13546 $11179 $15651 $14572 $14465

$1s92s $132.61 $144 52 $99.64 $145.64 $117.98 $131 90 $15s 16 $152 52 $13',1 74
14 $14427 $144.06 911942 $94.44 $168.23 $110 18 $12969 $14621 $14363 $13090

$15828 $13s96 $140.62 $112.79 $162.64 $14621 $13985 $111s9 $132s4 $14s29
15 $17532 $11892 $186.s4 $12093 $110.29 $17068 $16566 $11507 $1s9s6 $11340

$12819 $11640 $13474 $1'1943 $136.78 $167.45 $151 62 $' , l36 39 $16469 $142s7
16 S13809 $165.62 $13841 5126.04 $12492 $135.59 $11845 $13218 $13618 $11710

$13s76 $146.83 S109e2 $107.25 $13265 $132.97 $13s34 $12386 $13770 $11719
17 $148 96 $145.08 $154 68 $ 162.18 5139 39 $147 45 $141 88 $148 54 $134 09 $142 77

$13474 $141.32 $15318 $1s4.89 $' ,148.37 $132.3s S138.96 $13926 $140.80 $143.62
1A $12641 $125 37 913863 $' ,132.19 $164.43 5161.18 $165.23 $141 50 512217 $163.27

$12s01 $125.17 $1s3s6 $12204 $163.28 $126.36 $125s3 $13830 $i324L $158.11
19 $14731 $12094 $14174 $138 47 $131.2A $122.19 $11992 $1s309 $112.76 $123.35

$11889 $114.87 5123.29 $127 OA $149.92 $124 43 $11a20 $124.67 $147.30 $134.95
20 $15435 $15385 911112 $154.42 $' ,10791 $127.55 $12816 $154 13 $13367 $14386

$122.75 $114.68 $115 02 $114.54 $96 90 $155.75 $134.22 $130.75 $146.37 $157 17
21 $130.18 $14532 $11834 $109.37 $11876 $128.08 $149.20 $11254 $' ,13770 $13246

$139.98 $12799 $13592 $127.93 $12534 $124.47 $138.62 $143.43 $112.06 $' , l0949
22 $148.38 $13755 $13858 $139.59 $' ,11575 $136.78 $124.13 $136.37 $15821 $14614

$133.44 $139.41 $14319 $138.73 $' ,133 91 $143.93 $141.10 $144.42 $114 53 $129 74
23 $12391 $139.28 $137.32 $14472 $119.38 $15570 $12538 $13716 $137.51 $149.52

$125.93 $130 85 $121 13 $134.81 $155.48 $169 72 $135.69 $139 24 $12s.87 $147.28
24 $127.a8 511211 $132.40 $175.64 $143.22 $143.22 $143.39 $124s6 $126.92 $136.4s

$139.44 $15068 $16s.91 $12748 $16644 $165.07 $142.40 $145.52 $16969 $16683
25 $10538 $150.61 $15703 $12741 $120.20 $154.60 $12567 $151 50 S126.83 $130.99

$145.41 $116 79 $146.21 $156.32 $124.58 $151 88 $131 76 $125.05 9149 q5 $l?!S9
26 $151.86 $13562 $138.73 $12402 $112.79 $' ,145 95 $13948 $119.06 $117.00 $1' ,1478

$128.35 $109.97 $11580 $' , l4321 $1s0.33 $129.95 $153.50 $149.56 $123.16 $12223

C)



(3 Do nts: 2 minutes)
11. Some p€ople do not believe their driving is affected by drinking beer. A sample of 62 such sceptics

takes part in an experiment, with the results listed below. Use the information given to complete the
Analysis ofVariance Table and test fhe idea that the mean number of errors is uhaffected by the
number of beers consumed.

Number of Eirors Commitfed While Driving Test Course
After Consuming the Indicated Number ot Beers

' t5
3
20
19

15

2
I
'|

10
9
7
6
7
8

7
7
o
3

5
5

14

18

15
19
7

39
17
15
12
12

21
36
46
60
56
26
29
46

43
38
10

17
2A
45
15
35

43

12.6
6.75

7

15.8
5.19

I

21.8
12.32

6

37.4
13.71

t0

27.9
13.44

11

4.6 6.2
2.26 2.79

8 11

Use alpha=o.025 \!iih the "TraditionalApproach' forth s test

SUIV I\,1ARY
Groups Caunt Sum Average Vaiance
0 Beers
1 Beers
2 Beers
3 Beers
4 Beerc
5 Beers
6 Beerc

437
11 68
784
I 142
6 131

11 307
10 374

4.6 5 13
6.2 7 76

12.6 45 62
15 8 26.94
214 151.77
27.9 180 69
37 4 188 04

Analysis of Variance Table
Source af Variation SS clf l,IS F

Trealments (beerc)
Error 4860.924

12995 5

@



i8 polnts : 10 minutes)
'1. lJse the data below to complete theAnalysis ofVar;ance Table

and test the claim that all of the 1998 Chevy Nova cafs have the
same gas mileage today. (Use a 0.05 significance level for the test.)

Sample
Size34

20.63 17 00
17 52
'17.10 20.A7
20.81 17.91
'18 56
17 01 20 A4
19.08 19.96
18.45
17.45

Standard
lvean DeviationCar

Car I
Car 2
Car 3
car 4

Car 6

Car 8
Car g

20.33
'19 93 20 06
17.53 18.50
19.54 17.e1
20 39 20 33
1914 17 29
19 77 20.64
17.45 17 72
19.10 17.09

3 19.32 2.A15
3 19.17 1.430
4 18.50 1 685
4 1902 1434
3 19.76 1 040
4 1A37 1460
4 19.85 0.626
3 18 01 0.389
3 17 88 1472

Overall
Total N lvean St. Dev. St. Dev.

31 18.88 1.331 1.335

Source Freedom Squares square

Cars

Error

Total

Analvsis ot Variance Table
Deg. ot Slm of llrean




