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Use the results of the experiment below to test whether the population correlation (p) is negative 3

If you cannot figure out how to get the sample correlation coefficient quic P> \
use r = -0.32. (For this test, use a = 0.025). s

( ) l coveAr-itn ~{-ps+ l-h i 2 <o
Experiment results:
S = |Toted Variatipn 2 5 (n {) WM
fregression line: ) éj m-i
intercept = 554.1 Lj‘ 26) (‘J_g) - IBD:’-?‘(

slope = ;'3"0
ovm N QS §1)° (zz) #7146
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Tatihe {T-L = -o—rf—-———-‘ff—"‘ - Eplacvedsy g = 10928, “’Na‘ i:a
J o - (,',.) @Jr {031l =g0,556) he?m /ope

Ray s Ngh W,
-~ 0.538 CN%M/_O 025 (s N
> 0,07 - ( g j_g‘f\ .
.éo-
(8p0Ints 8 minute Pmé&h\ M m

. A company makes col ed laboratory equipment for analyzin mical samples. To learn about
the performance of their machines, the company works witR 9 laboratories and gives to ea four (4)

identical sample of material to analyze, so a total of 36 measurements are taken. q
xt=36 = N

Variability in the outcomes of all 36 tests represents dnﬂerences 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 whe ected (mean) results are the same for all 9 laboratories. s
(Use @ significance level of 0.047er this test.) "“"‘"":_'“’; ’k q d[”ﬂda ) S/
_/
X =0.04 #o Yu=po = - ﬂq

Analysis of Variance Table H_, Nm‘- //{ 0 dl'!t &, ﬂ5TL C'Mf’_

Sum of Degrees of Mean ‘f'h,; Mmeans #-L Qhoﬂvf
Source Squares Freedom Square p-value v w% < DL 50

Laborator 27?b 8 47.2 26077\00297 )
Error l(g'g 7 27 !8‘( rci/?gc-f /h’

Total 866.3 35
Mms(labs)  H73
dﬂ(w&-)?gs F= semny = ima7 Z26077

S5 (12bs) = MS(leks) ¥ A (luds)> (4723 (7) = 3776
s (emver) = Ss(wtal) - s (laby)= $66.3-370.6 =488, 7

S (Ener) = ss(em»r) [ 24 (Emn) = Y8737 = 19.
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s 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 indepéndent of
a person's level of alcohol use.

Amo i Minutes needed before sleep )
alcohol use : 020 20-30 |Total Solutio m
none 117 269]  Tral<s00 }‘ejaa,mTZ /’d%_
1 to 2 drinks 90 240170 500 revious v
3 or more drinks — _ 52 M 239 179 500

/ﬁ 289 748 463] 1500

(?poin{mminutes) Pﬂff 5’ /)/U‘!’&VH 2 0/2 (6:60—6[!\3?55 4’? ~Ff; )

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 o be 0.05 for the test.)
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Traffic ’ L/r M

Congestion  10% 30% ‘l{L 32 f"'r\r E’CP
‘__Pollutlon 10% 5% ’é g 2 ﬂ |
TTaxes  10% | 25% $0 22 —yp T2

Deficits 10% 5% ’6 EPA _ 1%

5323, 5% 5% b A o
TiraqWar | 25% | 20% 64 go 3.2~
" Education  10% 5% o 32 . 7

Health Care  20% ] 5% )é

w& - § | N=320
At =7 263.9. > 4067, 5o
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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 o = 0.05 for this test.
v'-T—"—'_""J—

Bxpected = (row otal F"(W

Level of Level of Factor A
Factor B 1

S 54.576_ '74.;(/ lbfy
} 57{5‘{/ 45/ \65*;/

7

(a-ﬁc—)‘/{—

(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

Oid New
Car Des!gn Design

58500 59100
60100 60700
58500 59200
63400 63800
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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)

/ épuﬁ{ﬁ?Sf F;(# ﬁé’ Claim: A" C;gépwpaf*%mlj — Mdﬁ’”&/%ﬁ’/’/m’

Ho: (cg gﬂﬂ/‘ﬁ%

Naﬂga@w Mm"/fa cete,
0 bserva/ A=0.05

Local _ 2.
froersa  usons Jower | S/ Oks-6g) Ve
s | T L2 s jo
I\Natching 2/0 = (C‘. 3?)&70 33”5 7

Television ,0.35 300 A
Listening to .
Music 0.10 90 é 0 . : ’ “3
|IDancing 0.10 30 éo . ’5— _
Playing
portsi 0.30 120
Survey Total = @k
N

‘W&. 5 «€'quj{ To
Aect Hp .
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4. Use the data in the table to'test 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.

(Use o = 0.025 for this test) -

(Contigercy ZA% g o

Age Group

10 to 20

21 to 40 L-1 to 60

Total
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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 3
to decide whether the popularity of the selected TV shows is the same in CA and NY
or different. - ¢ CA props = NY pwps
(Use a Type | error rate of 0.01 to make your decision.) HO , é 74 &
Goodmess - 4f - 7+ \ H -
—- e - oA =001
Popularity of Si_elected TV Shows 0.
Monday 6 p.m. Audience
Viewers in ‘f!f [ (,_2._.‘2
Show Share in NY| CA sample Expect™® &
|Lost 31% 426 b Se O{__o.o\
§
American Idol 26% 414 340 [ 1 2.
|Boston Legal 19% 333 289
|Friends 24% 327 260
= m——— 2
422:‘{)’4.#."—“-3 N= 1500 Z%)'E)
E

(8 points; 8 minutes) Fmé'é’m 7\?}.
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 whethe:?he selected TV shows are equally popular.
(Use a Type | error rate of 0.01 to make your decision.)

[Guedess - - |

-

Ko Al -74,(»:" -Slwuaf are |
ﬁm/é%fwzw

—

?opularity of Selected TV Shows Z
Monday 6 p.m. Audience | - Y/
| L No%é?ﬂg/ép
Show CA sample | Fcopfed Qﬁ PY A
CoBeS 9t
rLost 416 oo “o.070 1
American Idol 414 o 0449 a=0.0(
|Boston Legal 383 wo 0,7 % 1 2.
eer \
|Friends 387 o 0.2 0 3 3% /Xg df

kt/o J1_n>  N=/bo .
Ck W {K\@—E} 2. X7
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(8 points; 12 minutes) ’Pﬂ- 4 [S s Yroblom fﬁg A
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.)

Claim:

Job s@vé‘ﬂ@céz'm\ la;eé =) pmpm%a‘w

Ho: o b Sa%'éc%bn level o mes

i e women_gre Jhe Sane.

Net o !

Job Gender |Row
SatisfacFemale [Male } Total
E e8] €%
Excellenl® 64 72 136
O ’é‘) “ £— 0, 2"{ Oﬁlf
sy 11/4.
High 103 126 229
Jr&- I'a ,b
1743 BNEAS
IModera§ 201 178 379
0.70 10,70
128 /23
|Low 132 124 256
y.3 0%
Col. Totl 500 500 1000

d-ﬁ: (rows - )(cols —r)
=#-0G-) =®)

(8 points; 8 minutes) Fre blem 282

1. A study of different "rehabilitation” programs needed the participation of,&ﬁﬂ‘inmates

from California prisons. A randomized list of all prisoners was prepared and the first
names 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 belo

interval for the difference between the recidivism (ates for the two methods.

i0e0

make a 90% confidence

p«f’pa?%"nf
Rehabilitation Method ax(p-p,) =@;,- s _
Method 1 Method 2 ~ ~ A
%(,Xﬁﬁ. A
Returned to 112 175 N, Nz
Prison
Did not return 388 325 B _ ; '
to Prison [ ’ b s ’12.{) (
/= 0,)0 ‘\)’\\: 500 MNe=500
*K/2 =0.05 ‘fl V%50 = '75/539
% b5, =0.2% =0.35
z %I =0.77b %1 =0, 63
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11. Assign the thr mple correlatlon 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=_(0:490

r= D ‘ qg 0 ¢ 6 0
Values 3 - y/ =
0.98 /
= / /- & B /'
] . /
0.60 // ~ e " /‘,/
0.90 SANT / ] -
’ r.'I/-. ,/ g = -
7 A 2" M

N/A

(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 a If a picture has no appropriate
value offered for its correlation, select the m option. N, /A‘

= 0 , 00 r= Dc 00 r =%’
Values _ = -
— — h@l covrel.
-0.80 S N T bt Not
= 53 ~ SIR - 2 00Tt
. - I S > ‘i
0.00 O Uos ~= s
— T cancel | 227
N/A CRET
Vv g

(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.

—0.70 Witk N/A |
r= wtuﬂ—k r=_0.55° r= 0,00
Values
0.00 __.\\N -7-/'l o
0.70 N // . =
~ —

0.85 \.1 —~ = ///'
N/A p -
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b, =070 ¢

1[,-



Fxa {ZEXQMPPDUQW‘»S AcO«Vr
V\Nﬁ:ﬁ:% Page 7 walamff?() F j

Anova Table
S o) Meqr
Sowrce. dd. Squanes  Squane F \low*a[
§
Skates 4 3TN 3v25528 |35 e

B ST SLgsass (052828
Totad 5% 705400
N=59 |

HO H( //(7_ = s :;5'

H leﬂ) 0.0l§2 <Loc.02
04 0,02 <®L

b/O i‘@J et /ﬁ)
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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 o = 0.025 for this test)

& treatme wts

- - - Treatment
A B C D F G H
107 100 108 104 101 96 111 110
104 98 95 101 100 97 104 117
97 93 102 109 101 103 112 115
100 95 929 98 106 29 110 109
105 98 97 95 100 119
102 96 89 105
101 96 103 108
96 97
§ample Statistics for each Treatment
Mean] 101.5 96.5 99.1 100.1 100.6 100.6 111.2 112.8
Std. Dev. 3.82 3.11 4.56 6.34 3.91 4.31 5.36 3.86
N 8 4 7 7 5 8 5 4 N = /fﬁ
Overall
Mean= 102.25
w: A=y == ,L(g Analysis of Variance
T [ /
¢ Source df SS MS
Ho: N@‘(( ‘ft’ = Treatments 7 17/ F o 6 7 158.81
Error 4’(0 ?‘/7.33 QJ-I?

) \ Total 47

SS (Trertwadts) = MS(Treat )t A ACheat)

:QS?, &l )(7) -
3s(Ewor) = 5S(Total) - SS (Theet)
=(1954.0 - 1111+67) =
msferec) = 55 (Emeo) ZDF(Ero)
= $47.33 =40 = M, 18
= Ms(Trea) £ MSKEWFQ &
= 1.Y96#

1959.0

1
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(6 points; 7 minutes) b near Between T rature
2. Based on the data given below, )- 0 o — g T?l” ®
do parts (a) through (d). ( Y ) Cx) _ ol
Temperature (°K) at j’zﬂ /’ R E—;‘h\
Observation 5000 feet Surface 2?‘) %U\ ) |~ /
1 296 304 o Y & / i\
2 277 294 : ; ] F‘r QQ
3 275 287
4 288 304 X0 va %S &L/
5 276 286 .
6 267 287 265 | - < /’/
) X o4 h \_/
— ™ @& @ @ M A P
(a) Plot the data points on the graph. L 250 235 ' 2@5“"“99%“%“?‘3& M;ﬁﬁz 340 3/ S

(b) Enter data in calculator and write the
equation for the best-fitting line:

= -tfgo%@ -+ /vfa(X)

A
.
(c) Plot the line on the graph. '/ ?—80 H 26 6—) (’X 3(}’0 J: 2.87)

(d) Predict the temperature at 5000 fe when the surfjce temperature is 280 °K?. g -Zé % (?

(e) What is the proportion of ‘he—g v(;r—lgb(l‘it/ Om :t’h(:tb s "ex I:ré\’g:l’“ b N
the temperaz.lrepat the surface? Y P Y 0 s 8/ 2 2~ -
(b) The expression for the total variability in Y is: Z (J ~
7
(c) The value of the total variability in Y is: 538‘ 8 - S-B ('h, *>
(d) The expression for the explained variability in Y is: .2 (j - 3 J

37,45 =G Miotel)

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

(f) The expression for the unexplained variability in Y is: z‘ C g‘ 3 )

10/.15 = Total = Exphiat

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

2 U ex plac el
<. - |[2-3r [T
(h) The expression for the Standard Error of Estimate is: € o R e N h—2—

(i) The value of the Standard Error of Estimate is: 5‘ 0 ‘3




(15 points : 15 minutes) \\

2. * Use the data below to answer the questions on this page.

(V) (X

Swimming  Annual Number of Pools as a Function of Temperature
Pools Per High Temp. 450
Community 1000 Homes  (°C) é
: Gik ]
1 380 45 54@9 >~
2 430 45 : / ¢
3 199 29
4 331 36 350 o L7
5 224 33 g
W
6 260 30 5300
o
=]
/ £250{3 —
(a) Plot the points on the graph. _ g ‘ﬁ P
+ A \/ “200 : .
P\o“’hllm 28 30 32 34 36 28 40 42 44 46 48
(b) Determine the equation of the line Annual tigh Temperature
that fits the data best andp

A
lntercept:_L"-g slope = ’,‘?7 equation: -/3l +“f?7(>(\ :J

(c) For a new community, .what is the estimated number ?f swimming 17(0 7. 8 — (_ ’gD 4 Il‘? 7 ((/5)

pools per 1000 homes if the annual high temperature is 45 °C?

(d) What is the value of the linear correlation coefficient for the two variables? 0 ‘qgé $/ =¥
0 2.
(e) What percentage of the total variation in number of pools is explained by your line? 87: 7 A =Y

v 0.87

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

Total variation in Explained variation Unexplained variation
number of pools in number of pools in number of pools

symbote S (- S (6-3Y = y-9OT

vaiuu(ﬁ’ 7Lf2- 36600 (1 514 2-
St (ke (ot -aghined )

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

Symbolic - S > gwl gS gf - MNQXPIC&(W/

expression C M- 2

— M-z




