Chapter 19N Chi-Square

191 Popularity of Psychology professors:

Anderson Klansky Kamm Total
Observed 25 32 10 67
Expected 223 223 223 67
2oy O EF
E
_ (25" 22.3f N (32" 22.3° N (10" 22.32
- 223 22.3 22.3
=11.33

[/%05(2) = 5.99]

We will rglect thenull hypothesis and condudethat students do not enroll at
randam.

19.3 Sorting one-sentence characteristicsinto piles:

1 2 3 4 5 Total
Observed 8 10 20 8 4 50
Expected 5 10 20 10 5 50
Exp. % 10% 20% 40% 20% 10% 100%
n 2
# E
n 2 n 2 n 2 n 2 n 2
_ (8" 5) + (10" 10) + (20" 20) + (8" 10) + (4" 5
5 10 20 10 5
=24

[/ 70s(4) =9.49]

Do notreject thenull hypothesis that my daughter@ sorting behavior isin line
with my theory.

195 Racial choicein dolls (Clark & Clark, 1939)

Black White  Total
Observed 83 169 252
Expected 126 126 252
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(0-E)°
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= -
_ 832126 (1691267
126 126
~29.35

[x 0s(1) = 3.84]

We can rgject Hyp and condudethat the children did not choo% dolls at random
but chose white dolls more often than black.

19.7 Combiningthetwo experiments:

Black White Total
1939 83 169 252
(10642)  (14558)
1970 61 28 89
(3758) (5142)
Totals 144 197 341
» _~ (0O-E)
= —
_(83- 106.42)° L (169 + 145.58) L (61— 37.58)° L (8- 51.42)°
106.42 145.58 37.58 51.42
=34.184

xos(1)=3.84

Reject thenull hypotesis and condudethat the distribution of choices between
Black and White dolls was different in thetwo studies. Choice is notindgpendent
of thestudy, and could easily berelated to thetime at which the studies were run.
We are no longe asking whether onecolor of doll is preferred over the other
color, butwhether the pattern of preference is congant across studies. Inandysis
of variance terms we are dealing with an interaction.

199 There are severa ways this study could be modified. We could smply rerunthe
present andysis by defining smokers and nonsmokers onthebasis of thepatne@
smoking behavior. Alterndively, we could redefine the Smoker variable as hather,O

Onother,OGather,Oor hoth.O
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19.11 Howell and Huessy (1985)study of attention deficit disorder:

Remedial Nonremedial
Classification English English Total
Normal 22 187 209
(28374) (180626)
ADD 19 74 93
(12.626) (80.374)
Total 41 261 302
» _x (O-E)
X Z—E
_(22-28.374)° , (187-180.626 ) L9~ 12.626) L (74— 80.374)°
28.374 180.626 12.626 80.374
=5.38

xos(1) =3.84

We can rgject the null hypothesis and condudetha achievement level during high
school varies as afundion of performance during elementary school.

1913 A oneway chi-squae test onthedaain thefirst column of Exercise 19.12 would
beaskingif thestudents are evenly distributed amongthe eight categories. What we
really tested in Exercise 19.12iswhether tha distribution, however it appears, isthe
same for those who later took remedial English asit is for those who later took non
remedial English.

1915 Inescapable shodk and implanted tumor rejection:

Inescapable  Escapable No Total
Shock Shock Shock
Reject 8 19 18 45
(1452) (1452) (1597)
No Reject 22 11 15 48
(1548) (1548) (17.03)
Tota 30 30 33 93
» -y (0-E)
=Y
_(8-1452)° (19-14.52 , . (15-17.03)
14.52 14.52 ' 17.03

=8.852
Zo5(2) =5.99
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Theability to rgject atumor is affected by the shodk condition.

| like this example particularly because it makesit clear tha psychological
variables have very clear effects on phydca hedth. We often say this, but
here are some quite dramatic daa.

19.17 Thisisanother place where we see theimportant relationship between sample size
and power.

19.19 Testogeroneand childhoodddinquency:

High Normal Total
Testosterone Testosterone
Not Delinquent 366 3554 3920
(391824) (3528176)
Delinquent 80 462 542
(54.176) (487824)
446 4016 4462
42 _n ©! EY
E
_ (366! 391824y . (462! 487.824Y
391824 487824
=1557

#2.(1)=3.84

a) Theseresults showtha thereisasignificant relationship between thetwo
variablesN y? = 1557.

b) Testogeronelevelsin adults are related to the behavior of those individuds
when they were children.

c) Thisresult showstha we can tie the two variables (ddinquelcy and
testogerone togeher historically. | would assume tha people who have high
testogeronelevels now aso had high levels when they were children, buttha is
jugt an assumption.

1921 We could ask a series of similar questions, evenly split between QightOand
QvrongCanswers. We could then sort thereplies into postive and negative

categories and ask whether faculty were more likely than students to give negaive
responss.

1923 Racial differencesin desired weightgan.
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For white females, the oddsof wishingto lose weight were 352/183= 1.9235
meaning tha while females are nearly twice as likely to wish to lose weight asto
stay the same or gain weight

For African-American females, the correspondngratio is47/62 = .9038.

Theoddsratio is 1.9235.9038= 2.1281 This meanstha the oddsof wishing to
lose weight were more than twice as high amongwhite females as compared to
African American females.
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