Chapter 17 - Log-Linear Analysis

17.1 Possible models for data on race, gender, and sexealantse.

It is easiest to specify the variables that would nedegetoncluded. Because there are clear
differences in the numbers of whites and blacks, in timces on Intercourse (No’s are
much more common), those two main effects must bkided. We also see that their
appears to be a significant interaction of Race anddotbese, so that must be included. It
would seem that there is an interaction of Genderlatetcourse, so we need both that
interaction and the main effect of Gender (becausewntili9e a hierarchical model). It is
hard to tell whether there is likely to be a Race bydge interaction, so we should at least
consider including that.

17.3 Optimal model from HILOGLINEAR:
It isimportant to remember that you will obtain different results depending on how
you code the data, but the expected frequencies and the chi-square valuesthat result
will not be affected.

Backward Elimination Statistics

Step Summary
Mumber of
Stop® Effects Chi-Sguare® df Sig. lterations
0 Generating Class? Race*Gender oon 0
*Intercourse :
Deleted Effect 1 Race*Gender
*Intercourse 085 L glil :
1 Generating Class® Race*Gender,
Race*Intercou
rse, 065 1 .7a8
Gendertinter:
ourse
Deleted Effect 1 Race*Gender 1.686 1 194 2
2 Race*Intercou
tee 30.3549 1 .ona 2
3 Gendertnterc
SreE 8475 1 004 2
2 Generating Class® Race*Intercou
rse,
Gehderinter: 1.752 z ol
aurse
Deleted Effect 1 Race*lntercou 28 977 1 ono 7
rse ' )
2 Genderinter:
ieE T.093 1 .ong 2
3 Generating Class? Race*Intercou
rse,
Gendertinter: il g e
Ourse

a. Ateach step, the effect with the largest significance level for the Likelihood Ratio Change is deleted, provided the significance level is larger than 050,
b. Statistics are displayed for the hest model at each step after step 0.
t. For 'Deleted Effect’ this is the change in the Chi-Sguare after the effect is deleted from the model.

Step O tells us that if we delete the three way intenache fit will not deteriorate

significantly, so we move to a model with RI, RG, and &ep 1 shows that we can
delete RG without a significant decrease, so we gadefe 2 with RI, Gl. There we see
that if we delete either interaction we will have igngicant decrement, so our final
model is RI,RG or, if you prefer, R, G, |, RIl, RG.
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17.5 Itis difficult to tell about interactions in sucHage table, but | would expect there to be
a motor vehicle x injury interaction (you are more likilybe injured if you are hit with a
car), an age x motor vehicle interaction (we think dEkieing more likely to ride out in
front of a car), and we hope for a helmet x injurynatéion (because we want to think
that helmets will protect us from injury). There may b&ast one higher order
interaction, but it is hard to tell from looking attbata.

17.7 Output from SPSS HILOGLINEAR.

Step Summary
Stepd Effects Chi-Sguare® df Sig. Mumber of terations
0 Generating Clags® Ageotorveh*Helmet*Injury .0on il
Deleted Effect 1 Ageriotorveh*Helmet*Injury 000 1 994 2
1 Generating Class? ige*mg}gmeﬂ*ﬁmmetl
gerhotorveh*Injury,
Age*Helmet lnjury, 000 1 994
mMotorveh™Helmet*njury
Deleted Effect 1 AgeMotorveh™Helmet 181 1 G700 2
2 Age*totorveh*njury it 1 38 2
3 Age*Helmet*Injury 4737 1 030 2
4 Motorvel™Helmetnjury 074 1 788 2
2 Generating Class® Age*iotorveh*Helmet,
Age*tdotorveh*Injury, 074 2 964
AgerHelmet*Injury
Deleted Effect 1 AgeMotorveh™Helmet 226 1 B34 2
2 Age*totorveh*njury 723 1 395 2
3 Age*Helmet*Injury 4 588 1 030 2
3 Generating Classh Age*Motarveh™Injury,
) AgerHelmet*Injury, 301 3 960
Motorveh*Helmet
Deleted Effect 1 Ageratorveh®injury 870 1 341 2
2 Age*Helmet*Injury 1576 1 03z 2
3 Motorveh™Helmet 00z 1 966 2
4 Generating Classt Agehatorveh*Injury,
Age*Helmet*lnju]ww 303 4 840
Deleted Effect 1 AdgerMatorveh®Injury 247 1 388 2
2 AgerHelmet*Injury 4 573 1 032 2
5 Generating Classh AgetHelmetnjury,
A%e*hﬂntuweh,hﬂgur\teh*lnjuw 1149 5 850
Deleted Effect 1 AgerHelmettnjury 4576 1 03z 2
2 Age*Motorveh 265514 1 .ooo 2
3 motorveh®Injury 25 604 1 ooo 2
53 Generating Clagst AgerHelmet*Injury,
Age*hﬂntuweh,hﬂgur\teh*lnjuw 1149 5 850
a. At each step, the effect with the largest significance level for the Likelihood Ratio Change is deleted, provided the significance level is larger than .050.

17.9 As | predicted, to produce adequate expected values wemtscktinto account the fact
that there is an Age by Motor Vehicle interaction,, lmaintrary to prediction, children are
less likely to be injured by a motor vehicle (OR = 0.44).r&latearly is a relationship
between Injury and Motor Vehicles, with an OR = 2.96. dtifBcult to interpret the
three way interaction because the 0 for young childrerghbejared while wearing a
helmet is O and no odds or odds ratios can be calculated.
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17.11 For adults the odds of an injury|helmet is 4/60 = 0.067. Theafddgiry|no helmet =
72/595 = .12. Thus the odds ratio is 0.067/0.12 = 0.56, meaning tadulams about half
as likely to be injured when wearing a helmet. You cadodahis for children because it
is impossible to calculate odds when one of the frequenie.

17.13 Odds ratios of High vs. normal testosterone groups
Odds ratio for delinquency (high/normal) by SES:

Low SES A4429/.1721 = 2.57
High SES .0429/.0476 = .90

For subjects in the low SES group the odds of being delinguer.57 time higher for
high testosterone men than for normal testosteraare rior the high SES group this
ratio is only .90. The effect of high testosteronelevs substantially different in the two
SES groups. Some of this might be due to the fact thatinvolved in adult
delinquency are much less likely to appear in the high SE$gro

17.15 We could not include multiple behaviors in the same&ddsecause the observations
would not be independent. Each person would contributeotiaéach behavior.

17.17 Data on death penalty and race

*xrkkxx o x H] ERARCHI CAL LOG LI NEAR * * x * % x % &

Backward Elimnation (p = .050) for DESIGN 1 with generating cl ass
Def Race* Vi ct i nRa* Deat hPen

Li kel i hood ratio chi square = . 00000 DF=0 P=
If Deleted Sinple Effect is DF L. R Chisg Change Prob Iter
Def Race* Vi ct i nRa* Deat hPen 1 . 701 . 4024 4
Step 1

The best npdel has generating class
Def Race* Vi cti nRa
Def Race* Deat hPen
Vi cti mRa* Deat hPen

Li kel i hood ratio chi square = . 70121 DF =1 P = .402
If Deleted Sinple Effect is DF L. R Chisg Change Prob Iter
Def Race* Vi cti nRa 1 130. 757 . 0000 2
Def Race* Deat hPen 1 1.181 . 2772 2
Vi cti nRa* Deat hPen 1 7.209 . 0073 2
Step 2

The best npdel has generating class
Def Race* Vi cti nRa
Vi cti nRa* Deat hPen
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Li kel i hood ratio chi square = 1.88191 DF =2 P= .390

If Deleted Sinple Effect is DF L. R Chisg Change Prob Iter
Def Race* Vi cti nRa 1 129. 798 . 0000 2
Vi cti nRa* Deat hPen 1 6. 250 . 0124 2

Step 3

The best npdel has generating class
Def Race* Vi cti nRa
Vi cti nRa* Deat hPen
Li kel i hood ratio chi square = 1.88191 DF =2 P= .390

Notice that the DefendantRace * Penalty interactiondeas dropped from the model,
indicating that the penalty is independent of the deferslaate if we hold constant the
victim’s race.

17.19 The answers depend on the software packages the student uses
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