Section 10.1

Mo. All she can say is that the two
@riables, source of fraud/identity
=ft and gender, are dependent. She
gannot tell which of the sources are
S=pendent with respect to gender.

= 0.05; Hy: Myers-Briggs

sference and profession are
Sdependent; H,: Myers—Briggs
preference and profession are not
Wdependent.
N = 8.649;df = 2.

P10 < P-value < 0.025: From
384, P-value ~ 0.0132.
Beiect H,.

& the 5% level of significance, there
g sufficient evidence to conclude
St Myers-Briggs preference and
pfession are not independent.

& = 0.01; Hy: Myers-Briggs
preference and profession are
sndependent; H,: Myers-Briggs
preference and profession are not
Wndependent.

B — 10.26;df. = 2.

0005 < P-value < 0.010. From
71-84, P-value =~ 0.0059.

Reject H.

A&t the 1% level of significance,
there is sufficient evidence to
‘conclude that Myers-Briggs
preference and profession are not
“independent.

@ = 0.01; Hy: Site type and
pottery type are independent; H:
Site type and pottery type are not
independent.
8 = 05552;d.f. = 4.
8 0.950 < P-value < 0.975. From
11-84, P-value =~ 0.9679.
B Do not reject H,.
At the 1% level of significance,
there is insufficient evidence to
conclude that site type and pottery
fype are not independent.
& o = 0.05; Hy: Ceremonial ranking
and pottery type are independent;
H,: Ceremonial ranking and
pottery type are not independent.
¥’ = 6.198;df = 2.
0.025 < P-value < 0.050. From
T1-84, P-value = 0.0451.
Reject H,.
At the 5% level of significance,
there is sufficient evidence to
conclude that ceremonial ranking
and pottery type are not
independent.

Chi-Square: Tests of Independence and of Homogeneity

11.

12,

(c) Find or estimate the P-value of the sample test statistic.

(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the
null hypothesis of independence? ;

(e) Interpret your conclusion in the context of the application.

Use the expected values E to the hundredths place.

Psychology: Myers—Briggs The following table shows the Myers-Briggs person-
ality preferences for a random sample of 406 people in the listed professions
(Atlas of Type Tables by Macdaid, McCaulley, and Kainz). E refers to extro-
verted and I refers to introverted.

Personality Preference Type

Row Total

107
162

137
406

Occupation E |

Clergy (all denominations) 62 45
M.D. 68 94

Lawyer 56 81
Column Total 186 220

Use the chi-square test to determine if the listed occupations and personality
preferences are independent at the 0.05 level of significance.

Psychology: Myers-Briggs The following table shows the Myers—Briggs person-
ality preferences for a random sample of 519 people in the listed professions
(Atlas of Type Tables by Macdaid, McCaulley, and Kainz). T refers to thinking
and F refers to feeling.

Personality Preference Type

Row Total

148
159
212
519

Occupation ' T F

Clergy (all denominations) 57 _ 91
M.D. 17 82
Lawyer 118 94
Column Total 252 267

Use the chi-square test to determine if the listed occupations and personality
preferences are independent at the 0.01 level of significance.

Archaeology: Pottery The following table shows site type and type of pottery
for a random sample of 628 sherds at a location in Sand Canyon Archaeological
Project, Colorado (The Sand Canyon Archaeological Project, edited by Lipe).

Pottery Type
Site Type Mesa Verde McElmo Mancos Row Total
Black-on-White Black-on-White Black-on-White Black-on-White
Mesa Top 75 61 53 189
Cliff-Talus 81 70 62 213
Canyon Bench 92 68 66 226
Column Total 248 199 181 628

Use a chi-square test to determine if site type and pottery type are independent at
the 0.01 level of significance.

Archaeology: Pottery The following table shows ceremonial ranking and type
of pottery sherd for a random sample of 434 sherds at a location in the Sand
Canyon Archaeological Project, Colorado (The Architecture of Social
Integration in Prehistoric Pueblos, edited by Lipe and Hegmon).

Use a chi-square test to determine if ceremonial ranking and pottery type are
independent at the 0.05 level of significance.
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; (d) Based on your answers in parts (a) to (c), will you reject or fail to reject the
and gender, are dependent. She . . 5
B of the sources are null hypothesis of independence?
ndent with respect to gender. (e) Interpret your conclusion in the context of the application.
i Use the expected values E to the hundredths place.
p p

= 0.05; Hy: Myers—Briggs Psychology: Myers-Briggs The following table shows the Myers—Briggs person-
srence and profession are
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e p p peop p
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srence and profession are not .
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=8649; df = 2. -
g Personality Preference Type
B < P-value < 0.025. From ity P
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Row Total

Use the chi-square test to determine if the listed occupations and personality
preferences are independent at the 0.05 level of significance.
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srence and profession are

; ality preferences for a random sample of 519 people in the listed professions
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R dent. and F refers to feeling.
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B e < 0.010. From Personality Preference Type
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&= s sufficient evidence to M.D. 77 82 159
jtiude that Myers-Briggs Lawyer 118 94 212
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Rendent. Column Total 252 267 519
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Use the chi-square test to determine if the listed occupations and personality
preferences are independent at the 0.01 level of significance.

= 0.01; H,: Site type and

By type are independent; H;:
f8pe and pottery type are not

Archaeology: Pottery The following table shows site type and type of pottery
for a random sample of 628 sherds at a location in Sand Canyon Archaeological
B et Project, Colorado (The Sand Canyon Archaeological Project, edited by Lipe).

= 05552;d.f. = 4. s
< P-value < 0.975. From ottery Type

Palue ~ 0.9679. Site Type Mesa Verde McElmo Mancos Row Total
reject Hy.

Black-on-White Black-on-White Black-on-White Black-on-White
1% level of significance, :

& & insufficient evidence to Mesa Top 75 61 55 189
fade that site type and pottery Cliff-Talus 81 70 62 213

g are not independent.
5 . B 2 226
S 0.05; Hy: Ceremonial ranking Canyen Benei i o oe

B e incependent Column Total 248 199 181 628

Leremonial ranking and o ]
fype are not independent. Use a chi-square test to determine if site type and pottery type are independent at

=5.198; df. = 2. the 0.01 level of significance.

5 < P-value < 0.050. From Wil The follow ble sh al ki d

B — 00451, .| Archaeology: Pottery The following table shows ceremonial ranking and type

o H,. of pottery sherd for a random sample of 434 sherds at a location in the Sand
5% level of significance, Canyon Archaeological Project, Colorado (The Architecture of Social

i sufficient evidence to Integration in Prehistoric Pueblos, edited by Lipe and Hegmon).
ghace that ceremonial ranking

fsestery type are not Use a chi-square test to determine if ceremonial ranking and pottery type are
Sendent. independent at the 0.05 level of significance.
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Section 10.1

) 0.100 < P-value < 0.900. From
TI-84, P-value = 0.3444.

Do not reject H,.

At the 1% level of significance,
there is insufficient evidence to
conclude that contribution level
and ethnic group are not
independent.

a = 0.05; Hy: Stone tool
construction material and site are
independent; H,: Stone tool
construction material and site are
not independent.

N = 11.157df = 3,

0.010 < P-value < 0.025. From
TI-84, P-value =~ 0.0110.

Reject H,.

At the 5% level of significance,
there is sufficient evidence to
conclude that stone tool
construction material and site are
not independent.

(i) (@ a = 0.01; Hy: The proportions
of Democratic and Republican
congress members spending
specific amounts on home
district projects are the same.
H,: The proportions of
Democratic and Republican
congress members spending
specific amounts on home
district projects are not the
same.

(b) x* =217;df = 2.

(¢) 0.100 < P-value < 0.900.
From TI-84, P-value = 0.3370.
Do not reject H,.

At the 1% level of significance,

there is insufficient evidence to

conclude that party affiliation
and dollars spent are not
independent.

19. (i) (a) H,: The proportions of the
different age groups having
each communication

preference are the same.

Chi-Square: Tests of Independence and of Homogeneity 607
Number of People Making Contribution
Ethnic . Row
Group $1-50 $51-100 $101-150 $151-200 Over $200 Total
A 83 62 53 35 18 251
B 94 77 48 25 20 264
C 78 65 51 40 52 266
D 105 89 63 54 29 340
Column Total | 360 293 215 154 99 1121

19

Focus Problem: Archaeology The Focus Problem at the beginning of the chapter
refers to excavations at Burnt Mesa Pueblo in Bandelier National Monument.
One question the archaeologists asked was: Is raw material used by prehistoric
Indians for stone tool manufacture independent of the archaeological excavation
site? Two different excavation sites at Burnt Mesa Pueblo gave the information
in the following table. Use a chi-square test with 5% level of significance to test
the claim that raw material used for construction of stone tools and excavation
site are independent.

Stone Tool Construction Material, Burnt Mesa Pueblo

Material Site A Site B Row Total
Basalt 731 584 1315
Obsidian 102 93 195
Pedernal chert 510 525 1035
Other 85 94 179
Column Total 1428 1296 2724

Political Affiliation: Spending Two random samples were drawn from mem-

bers of the U.S. Congress. One sample was taken from members who are

Democrats and the other from members who are Republicans. For each sample,

the number of dollars spent on federal projects in each congressperson’s home

district was recorded.

(i) Make a cluster bar graph showing the percentages of Congress members
from each party who spent each designated amount in their respective home
districts.

(ii) Use a 1% level of significance to test whether congressional members of each
political party spent designated amounts in the same proportions.

Dollars Spent on Federal Projects
in Home Districts

Less than 5to 10 More than Row
Party 5 Billion Billion 10 Billion Total
Democratic 8 15 22 45
Republican 12 19 16 47
Column Total 20 34 38 92

Sociology: Methods of Communication Random samples of people ages 15-24
and 25-34 were asked about their preferred method of (remote) communication
with friends. The respondents were asked to select one of the methods from the
following list: cell phone, instant message, e-mail, other.
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