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SO201: SSAASS Surveys and Statistics (Richard Lampard).

Handout for Week 9 (Wednesday): Logistic Regression/Log-linear Models (continued)

Odds of owner occupation example (continued)
While an age/partner interaction based on four age categories does not (as indicated by the log-linear model) improve the model fit significantly, adding the age in years/partner interaction alongside age in years (i.e. treating age as an interval-level variable) does lead to the interaction resulting in a significant improvement in model fit, even when the income/partner interaction is already included in the model.

	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	hhinc2
	
	
	6.941
	3
	.074
	

	
	hhinc2(1)
	1.160
	.625
	3.441
	1
	.064
	3.190

	
	hhinc2(2)
	1.467
	.650
	5.083
	1
	.024
	4.334

	
	hhinc2(3)
	.605
	.706
	.735
	1
	.391
	1.832

	
	hiclass2
	
	
	19.330
	2
	.000
	

	
	hiclass2(1)
	-.311
	.211
	2.165
	1
	.141
	.733

	
	hiclass2(2)
	-1.218
	.277
	19.319
	1
	.000
	.296

	
	partner(1)
	3.975
	1.149
	11.968
	1
	.001
	53.244

	
	hhinc2 * partner 
	
	
	20.159
	3
	.000
	

	
	hhinc2(1) by partner(1)
	-1.026
	.838
	1.499
	1
	.221
	.359

	
	hhinc2(2) by partner(1)
	-.723
	.848
	.728
	1
	.394
	.485

	
	hhinc2(3) by partner(1)
	1.340
	.892
	2.256
	1
	.133
	3.819

	
	age
	.068
	.016
	17.464
	1
	.000
	1.070

	
	age by partner(1)
	-.054
	.019
	8.228
	1
	.004
	.947

	
	Constant
	-4.194
	.945
	19.706
	1
	.000
	.015

	a. Variable(s) entered on step 1: age * partner .




Note that the odds ratio of 53.2 for ‘partner(1)’ corresponds to a (notional) respondent aged 0 years; for an individual aged 20 years the impact of a partner on the log odds would be:
3.975 – (20 x 0.054) = 2.895

giving an odds ratio of 18.1; for an individual aged 60 years the impact of a partner on the log odds would be:

3.975 – (60  x 0.054) = 0.735
giving an odds ratio of 2.1. 

	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	hhinc2
	
	
	46.379
	3
	.000
	

	
	hhinc2(1)
	.134
	.557
	.058
	1
	.809
	1.144

	
	hhinc2(2)
	.743
	.544
	1.868
	1
	.172
	2.102

	
	hhinc2(3)
	1.945
	.547
	12.653
	1
	.000
	6.996

	
	hiclass2
	
	
	19.330
	2
	.000
	

	
	hiclass2(1)
	-.311
	.211
	2.165
	1
	.141
	.733

	
	hiclass2(2)
	-1.218
	.277
	19.319
	1
	.000
	.296

	
	partner(1)
	-3.975
	1.149
	11.968
	1
	.001
	.019

	
	hhinc2 * partner 
	
	
	20.159
	3
	.000
	

	
	hhinc2(1) by partner(1)
	1.026
	.838
	1.499
	1
	.221
	2.789

	
	hhinc2(2) by partner(1)
	.723
	.848
	.728
	1
	.394
	2.062

	
	hhinc2(3) by partner(1)
	-1.340
	.892
	2.256
	1
	.133
	.262

	
	age
	.014
	.010
	1.989
	1
	.158
	1.014

	
	age by partner(1)
	.054
	.019
	8.228
	1
	.004
	1.056

	
	Constant
	-.219
	.671
	.107
	1
	.744
	.803

	a. Variable(s) entered on step 1: age * partner .




In the above logistic regression, having a resident partner is the point of reference, hence the age effect (which is non-significant) corresponds to having a resident partner.

The cross-tabulation on the next side shows that, for a three-way cross-tabular analysis, the increase in the odds of owner occupation with age for those living with a partner is restricted to being in the second to fourth age categories as compared to the first age category. A chi-square test suggests, however, that this effect is statistically significant.

This is not, however, inconsistent with the non-significant effect of age for those living with a resident partner visible in the preceding set of logistic regression results. If we start off with a logistic regression containing age, having a partner, and their interaction as explanatory variables (which thus involves the same three variables as the three-way cross-tabulation), then the effect (B) is 0.023 (p = 0.007 < 0.05), but when income is added to the model it drops to 0.018 (p = 0.047), and when class is also added it drops to a non-significant value of 0.013 (p = 0.191 > 0.05), similar to the non-significant effect in the earlier (slightly more complex) model.  Hence enough of the weaker but significant effect of age on the odds of owner occupation for those who are living with a partner can be attributed to the way in which income and class vary with age for the remainder of the effect to be attributable to sampling error.  

	agecat * ten2 * Respondent lives with spouse/cohabitee Crosstabulation

	Respondent lives with spouse/cohabitee
	ten2
	Total

	
	.00
	1.00
	

	No
	agecat
	1.00
	Count
	150
	16
	166

	
	
	
	% within agecat
	90.4%
	9.6%
	100.0%

	
	
	2.00
	Count
	40
	12
	52

	
	
	
	% within agecat
	76.9%
	23.1%
	100.0%

	
	
	3.00
	Count
	24
	10
	34

	
	
	
	% within agecat
	70.6%
	29.4%
	100.0%

	
	
	4.00
	Count
	17
	19
	36

	
	
	
	% within agecat
	47.2%
	52.8%
	100.0%

	
	Total
	Count
	231
	57
	288

	
	
	% within agecat
	80.2%
	19.8%
	100.0%

	Yes
	agecat
	1.00
	Count
	46
	86
	132

	
	
	
	% within agecat
	34.8%
	65.2%
	100.0%

	
	
	2.00
	Count
	43
	161
	204

	
	
	
	% within agecat
	21.1%
	78.9%
	100.0%

	
	
	3.00
	Count
	32
	164
	196

	
	
	
	% within agecat
	16.3%
	83.7%
	100.0%

	
	
	4.00
	Count
	38
	154
	192

	
	
	
	% within agecat
	19.8%
	80.2%
	100.0%

	
	Total
	Count
	159
	565
	724

	
	
	% within agecat
	22.0%
	78.0%
	100.0%

	Total
	agecat
	1.00
	Count
	196
	102
	298

	
	
	
	% within agecat
	65.8%
	34.2%
	100.0%

	
	
	2.00
	Count
	83
	173
	256

	
	
	
	% within agecat
	32.4%
	67.6%
	100.0%

	
	
	3.00
	Count
	56
	174
	230

	
	
	
	% within agecat
	24.3%
	75.7%
	100.0%

	
	
	4.00
	Count
	55
	173
	228

	
	
	
	% within agecat
	24.1%
	75.9%
	100.0%

	
	Total
	Count
	390
	622
	1012

	
	
	% within agecat
	38.5%
	61.5%
	100.0%


	No
	Pearson Chi-Square
	37.791
	3
	.000

	Yes
	Pearson Chi-Square
	17.043
	3
	.001


	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	age by partner(1)
	.055
	.016
	12.276
	1
	.000
	1.056

	
	partner(1)
	-4.435
	.620
	51.237
	1
	.000
	.012

	
	age
	.023
	.008
	7.247
	1
	.007
	1.023

	
	Constant
	.350
	.347
	1.015
	1
	.314
	1.418

	a. Variable(s) entered on step 1: age * partner , partner, age.




	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	age by partner(1)
	.074
	.017
	18.076
	1
	.000
	1.076

	
	partner(1)
	-4.480
	.670
	44.695
	1
	.000
	.011

	
	age
	.018
	.009
	3.942
	1
	.047
	1.018

	
	hhinc2
	
	
	44.852
	3
	.000
	

	
	hhinc2(1)
	-1.833
	.400
	20.968
	1
	.000
	.160

	
	hhinc2(2)
	-1.331
	.230
	33.373
	1
	.000
	.264

	
	hhinc2(3)
	-.876
	.212
	17.060
	1
	.000
	.417

	
	Constant
	1.011
	.382
	7.000
	1
	.008
	2.747

	a. Variable(s) entered on step 1: age * partner , partner, age, hhinc2.




	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	age by partner(1)
	.076
	.018
	17.888
	1
	.000
	1.079

	
	partner(1)
	-4.693
	.709
	43.827
	1
	.000
	.009

	
	age
	.013
	.010
	1.707
	1
	.191
	1.013

	
	hhinc2
	
	
	34.841
	3
	.000
	

	
	hhinc2(1)
	-1.826
	.420
	18.907
	1
	.000
	.161

	
	hhinc2(2)
	-1.234
	.247
	24.957
	1
	.000
	.291

	
	hhinc2(3)
	-.773
	.223
	12.067
	1
	.001
	.461

	
	hiclass2
	
	
	21.820
	2
	.000
	

	
	hiclass2(1)
	1.285
	.276
	21.739
	1
	.000
	3.614

	
	hiclass2(2)
	.929
	.289
	10.308
	1
	.001
	2.531

	
	Constant
	.228
	.436
	.273
	1
	.601
	1.256

	a. Variable(s) entered on step 1: age * partner , partner, age, hhinc2, hiclass2.


Hierarchical Loglinear Analysis: Backward Elimination Statistics
	  Step Summary

	Stepa
	Effects
	Chi-Squarec
	df
	Sig.
	Number of Iterations

	0
	Generating Classb
	genhlth*sc2*ed2*hi2 
	.000
	0
	.
	

	
	Deleted Effect
	1
	genhlth*sc2*ed2*hi2 
	83.526
	90
	.672
	4

	1
	Generating Classb
	genhlth*sc2*ed2, genhlth*sc2*hi2, genhlth*ed2*hi2, sc2*ed2*hi2 
	83.526
	90
	.672
	

	
	Deleted Effect
	1
	genhlth*sc2*ed2 
	33.088
	30
	.319
	4

	
	
	2
	genhlth*sc2*hi2 
	30.980
	30
	.416
	4

	
	
	3
	genhlth*ed2*hi2 
	13.636
	18
	.752
	4

	
	
	4
	sc2*ed2*hi2 
	77.255
	45
	.002
	6

	2
	Generating Classb
	genhlth*sc2*ed2, genhlth*sc2*hi2, sc2*ed2*hi2 
	97.162
	108
	.764
	

	
	Deleted Effect
	1
	genhlth*sc2*ed2 
	34.559
	30
	.259
	6

	
	
	2
	genhlth*sc2*hi2 
	28.307
	30
	.554
	4

	
	
	3
	sc2*ed2*hi2 
	75.816
	45
	.003
	6

	3
	Generating Classb
	genhlth*sc2*ed2, sc2*ed2*hi2, genhlth*hi2 
	125.469
	138
	.770
	

	
	Deleted Effect
	1
	genhlth*sc2*ed2 
	34.269
	30
	.270
	6

	
	
	2
	sc2*ed2*hi2 
	73.117
	45
	.005
	7

	
	
	3
	genhlth*hi2 
	93.025
	6
	.000
	2

	4
	Generating Classb
	sc2*ed2*hi2, genhlth*hi2, genhlth*sc2, genhlth*ed2 
	159.737
	168
	.663
	

	
	Deleted Effect
	1
	sc2*ed2*hi2 
	69.607
	45
	.011
	7

	
	
	2
	genhlth*hi2 
	89.844
	6
	.000
	6

	
	
	3
	genhlth*sc2 
	8.243
	10
	.605
	5

	
	
	4
	genhlth*ed2 
	58.545
	6
	.000
	4

	5
	Generating Classb
	sc2*ed2*hi2, genhlth*hi2, genhlth*ed2 
	167.980
	178
	.694
	

	
	Deleted Effect
	1
	sc2*ed2*hi2 
	69.370
	45
	.011
	6

	
	
	2
	genhlth*hi2 
	100.001
	6
	.000
	2

	
	
	3
	genhlth*ed2 
	84.078
	6
	.000
	2

	6
	Generating Classb
	sc2*ed2*hi2, genhlth*hi2, genhlth*ed2 
	167.980
	178
	.694
	

	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.

b. Statistics are displayed for the best model at each step after step 0.

c. For 'Deleted Effect', this is the change in the Chi-Square after the effect is deleted from the model.




	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	sc2
	
	
	6.287
	5
	.279
	

	
	sc2(1)
	.058
	.264
	.049
	1
	.825
	1.060

	
	sc2(2)
	.150
	.270
	.307
	1
	.580
	1.162

	
	sc2(3)
	.280
	.273
	1.049
	1
	.306
	1.323

	
	sc2(4)
	.249
	.279
	.800
	1
	.371
	1.283

	
	sc2(5)
	.444
	.295
	2.266
	1
	.132
	1.559

	
	ed2
	
	
	53.096
	3
	.000
	

	
	ed2(1)
	.726
	.231
	9.850
	1
	.002
	2.067

	
	ed2(2)
	.589
	.240
	6.032
	1
	.014
	1.802

	
	ed2(3)
	1.208
	.231
	27.309
	1
	.000
	3.347

	
	hi2
	
	
	73.841
	3
	.000
	

	
	hi2(1)
	-.284
	.123
	5.315
	1
	.021
	.753

	
	hi2(2)
	-.857
	.123
	48.531
	1
	.000
	.424

	
	hi2(3)
	-.922
	.131
	49.511
	1
	.000
	.398

	
	Constant
	-1.307
	.293
	19.878
	1
	.000
	.271

	a. Variable(s) entered on step 1: sc2, ed2, hi2.




	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	sc2
	.082
	.035
	5.362
	1
	.021
	1.086

	
	ed2
	
	
	54.257
	3
	.000
	

	
	ed2(1)
	.730
	.224
	10.584
	1
	.001
	2.075

	
	ed2(2)
	.592
	.228
	6.743
	1
	.009
	1.808

	
	ed2(3)
	1.211
	.222
	29.895
	1
	.000
	3.358

	
	hi2
	
	
	73.556
	3
	.000
	

	
	hi2(1)
	-.281
	.123
	5.220
	1
	.022
	.755

	
	hi2(2)
	-.853
	.123
	48.180
	1
	.000
	.426

	
	hi2(3)
	-.921
	.131
	49.363
	1
	.000
	.398

	
	Constant
	-1.408
	.238
	34.954
	1
	.000
	.245

	a. Variable(s) entered on step 1: sc2, ed2, hi2.




