University of Warwick, Department of Sociology, 2014/15
SO201: SSAASS: Surveys and Statistics (Richard Lampard)

Week 7 (Wednesday Session): Logistic regression
Record of commands used 
(Note that the menu choices follow the pairs of asterisks; the other, capitalised text represents the form of the command as pasted to a ‘syntax window’)

[This session makes use of the example data file SCELI.SAV, which can be downloaded from the module web pages]

‘Housing tenure’ 

** ANALYZE / DESCRIPTIVE STATISTICS / FREQUENCIES

FREQUENCIES VARIABLES=tenure

  /ORDER=ANALYSIS.

** TRANSFORM / RECODE INTO DIFFERENT VARIABLES

RECODE tenure (1=1) (2 thru 4=0) (ELSE=SYSMIS) INTO ten2.

EXECUTE.

‘Respondent lives with spouse/cohabitee’, ‘"Highest" Goldthorpe class ever/Own occ.’ and ‘Total net weekly income of household’
** ANALYZE / DESCRIPTIVE STATISTICS / FREQUENCIES

FREQUENCIES VARIABLES=partner hiclass hhinc

  /ORDER=ANALYSIS.

** ANALYZE / DESCRIPTIVE STATISTICS / CROSSTABS

CROSSTABS

  /TABLES=partner BY ten2

  /FORMAT=AVALUE TABLES

  /STATISTIC=CHISQ PHI RISK

  /CELLS=COUNT ROW 

  /COUNT ROUND CELL.

** ANALYZE / REGRESSION / BINARY LOGISTIC

LOGISTIC REGRESSION VARIABLES ten2

  /METHOD=ENTER partner

  /CONTRAST (partner)=Indicator(1)

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).

[N.B. In binary logistic regressions within SPSS, independent variables which are sets of categories need to be defined as such via the Categorical Covariates sub-menu.]

‘Respondent`s age in years’

** ANALYZE / REGRESSION / BINARY LOGISTIC

LOGISTIC REGRESSION VARIABLES ten2

  /METHOD=ENTER age

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).

** ANALYZE / REGRESSION / BINARY LOGISTIC

LOGISTIC REGRESSION VARIABLES ten2

  /METHOD=ENTER age partner

  /CONTRAST (partner)=Indicator(1)

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).

** ANALYZE / REGRESSION / BINARY LOGISTIC

LOGISTIC REGRESSION VARIABLES ten2

  /METHOD=ENTER age partner hiclass

  /CONTRAST (partner)=Indicator(1) /CONTRAST (hiclass)=Indicator(1)

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).

** ANALYZE / REGRESSION / BINARY LOGISTIC

LOGISTIC REGRESSION VARIABLES ten2

  /METHOD=ENTER age partner hiclass hhinc

  /CONTRAST (partner)=Indicator(1) /CONTRAST (hiclass)=Indicator(1)

  /CONTRAST (hhinc)=Indicator(1)

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).

Notes on the output from logistic regression

· The omnibus test of the model coefficients tests whether the explanatory variables (collectively) significantly improve the fit of the model (judged in terms of the change in the –2 Log likelihood figure, sometimes referred to as the change in ‘deviance’). As usual, a significant improvement in fit is indicated by a Sig. (P-value) of less than 0.05.

· B is the impact of a change of one unit in an explanatory variable on the log odds of the outcome. (For example, the B might represent the impact of an additional year of age on the log odds of being an owner-occupier). The form of the logistic regression equation implies that the impact is additive (e.g. the log odds of owner occupation increase by +B for every additional year of age) 

· Exp(B) is thus the impact of a change of one unit in an explanatory variable on the odds of the outcome. (For example, the impact of an additional year of age on the odds of being an owner occupier). The impact of Exp(B) is multiplicative (e.g. the odds of owner occupation are multiplied by Exp(B) for every additional year of age). Since Exp(B) is the ratio of the odds corresponding to two different values of the explanatory variable (e.g. x and x+1), it is by definition an odds ratio.

· Sig. indicates how likely it is that an impact as large as that observed for an explanatory variable would have occurred as a consequence of sampling error (if in reality there was no underlying impact in the population). If the value of Sig. (i.e. the P-value) is less than 0.05, then the impact of the explanatory variable is judged to be statistically significant (i.e. it is concluded that the observed impact cannot plausibly be attributed to sampling error) 

· The Wald statistic is, in effect, a measure of the amount of evidence that there is that an explanatory variable has an impact on the outcome. It can be used (via the corresponding value of  Sig. or P-value) to assess the overall statistical significance of a categorical variable whose impact is broken down within the logistic regression into a number of binary comparisons. (For example, occupational class may have a significant impact overall in a situation where specific differences between pairs of classes may or may not be statistically significant).

· Cox & Snell R Square and Nagelkerke R Square play a similar role to R square in (linear) regression; they quantify the proportion of the variation in the outcome that can be attributed to (explained by) the explanatory variables within the model.

