SAS Proc logistic

1. Introduction

Binary response variables (for example, success failure) and  ordinal response variables (none, mild, severe) arise in many  fields of study.  Logistic regression analysis is often used to  investigate the relationship between the response probability and  the explanatory variables.  The model most often used is the binary  response model.  The simplest model for ordinal response data  involves parallel lines construction on some appropriately chosen  scale.  For the log-odds scale, the parallel lines regression model  is often referred to as the proportional odds model.

2. Syntax

PROC LOGISTIC options;

      MODEL response=independents/ options;             /* required */

      WEIGHT variable-list;

      FREQ variable-list;

      OUTPUT <OUT= SAS-data-set> <keyword= name...keyword= name>

                   </ALPHA= value>;

      <label:> TEST equation1 <,...,equationk> </option>;

      UNITS independent1=list1 <...independentk=listk> </option>;

      BY variable-list;

3. Details

a) PROC LOGISTIC options;  

The following are valid options for the PROC LOGISTIC statement:  

DATA= 

COVOUT 

DESCENDING 

INEST= 

NOPRINT 

ORDER= 

OUTEST= 

SIMPLE

COVOUT  

The COVOUT option requests that the OUTEST= SAS-data-set contain  the estimated covariance matrix as well as the parameter estimates.   OUTEST= must be specified for COVOUT to have an effect.

DESCENDING  

The DESCENDING option reverses the sort order for the levels of the  response variable.  If the ORDER= option is also specified, then  the levels are first ordered according to the ORDER= option and  then that order is reversed.

INEST= Sas-data-set  

The INEST= option specifies a SAS data set that contains initial  values for all parameters in the LOGISTIC model.  By-group  processing is allowed with the INEST= data set.

ORDER= DATA | INTERNAL | FORMATTED  

The ORDER= option specifies the order in which you want the levels  of the response variable (specified in the MODEL statement) to be  sorted.   When you specify ORDER= DATA , the levels are sorted by the order of  appearance in the input data set.  When you specify ORDER= INTERNAL , the levels are sorted by the  unformatted value.  When you specify ORDER= FORMATTED , the levels are ordered by the  external formatted value.  The default is: ORDER= FORMATTED , unless  there is no user-specified format for the response variable; then  the default is ORDER= INTERNAL .

OUTEST= SAS-data-set  

The OUTEST= option specifies the name of a SAS data set (the   OUTEST= SAS-data-set ) to contain the estimated regression  coefficients and, optionally, their estimated covariances.

SIMPLE  

The SIMPLE option prints simple statistics (mean, standard  deviation, minimum, maximum) for each explanatory variable in the  MODEL statement.

b) MODEL variable=independents/  options ;  

        MODEL events/trials=independents/  options ;

Two forms of MODEL syntax can be specified.  The first form,  referred to as the actual MODEL syntax, is applicable to both  binary response data and ordinal response data.  The second form,  referred to as the events/trials MODEL syntax, is restricted to the  binary response data case.  Only one MODEL statement can be used  with each invocation of PROC LOGISTIC.   

Variable: is the name of the response variable.   

Events: is the name of a variable that contains the number of  positive responses (or events).   

Trials: is the name of a variable that contains the total  number of positive and negative responses (or trials).   

Independents:  are the names of independent (or explanatory)  variables.

       The following are the six areas into which the MODEL Statement  options have been divided:  

            Model Specification Options 

            Model Building Options 

            Model Fitting Options 

            Output and Printing Options 

           Classification Table Options 

           Regression Diagnostics Options

(1) Model Specification Options  

BEST=  LINK=  NOFIT  NOINT OFFSET=  PEVENT=  SELECTION=

BEST=  

The BEST= option is used with the SCORE model-selection method.  If  SELECTION= SCORE, the BEST= option specifies the maximum number of  subset models to be printed for each size.  If BEST= option is  omitted and the number of explanatory variables does not exceed 10,  all possible subsets are evaluated.  If BEST= option is omitted and  the number of explanatory variables exceeds 10, the number of  subsets selected is at most equal to the number of explanatory  variables.

LINK= CLOGLOG | LOGIT | NORMIT  

The LINK= option specifies the link function for the response  probabilities.  CLOGLOG is the complementary log-log function,  LOGIT is the log odds function, and NORMIT is the inverse standard  normal probability integral function.   

Default: LOGIT

NOFIT  

The NOFIT option prints the result of the global score test.  It  tests the joint significance of the explanatory variables in the  MODEL statement.  When NOFIT is specified, no parameters are  estimated.

NOINT  

The NOINT option suppresses the intercept from a binary response  model.  For an ordinal response model, it suppresses the first  intercept.

OFFSET= variable  

The OFFSET= option specifies the name of an offset variable, which  is an explanatory variable with a regression coefficient fixed as  one.

PEVENT= number-list  

The PEVENT= option specifies a list of prior probabilities for the  event of interest.  The false positive and false negative rates are  then computed by Bayes' rule.  The prior probability is also used  to compute the rate of correct prediction, and for each prior  probability in the list, a classification table of all observations  is computed.   By default, the prior probability is the sample proportion of  events .  The PEVENT= option has no effect if the  CTABLE option is  not specified.

SELECTION= BACKWARD | B  FORWARD | F  NONE | N  STEPWISE | S  SCORE  

The SELECTION= option specifies the method used to select the  explanatory variables in the model.  BACKWARD requests backward  elimination, FORWARD requests forward selection, NONE requests the  the fitting of the complete model specified in the MODEL statement,  STEPWISE requests stepwise selection, and SCORE finds a specified  number of models with the highest Score chi-square in a range of  model sizes (see BEST= option).   

Default: NONE

(2) Model Building Options  

DETAILS  FAST  INCLUDE=  MAXSTEP=  SEQUENTIAL  SLENTRY=  SLSTAY=  START= STOP=   STOPRES

DETAILS  

The DETAILS option produces detailed printout at each step of the  model-building process.

FAST  

The FAST option requests the use of a computational algorithm of  Lawless and Singhal (1978) to compute a first order approximation  to the remaining slope estimates for each subsequent elimination of  a variable from the model.

INCLUDE= n  

The INCLUDE option requests that the first n explanatory variables  in the MODEL statement be included in every model.   

Default: 0

MAXSTEP= n  

The MAXSTEP= option specifies the maximum number of times the  explanatory variables move in and out of the model when SELECTION=  STEPWISE.  The default number is twice the number of explanatory  variables in the MODEL statement.

SEQUENTIAL  

The SEQUENTIAL option forces variable to be added in the order  specified in the MODEL statement, or eliminated in the reverse  order specified in the MODEL statement.

SLENTRY | SLE= value  

The SLENTRY option specifies the significance level for entry into  the model used in SELECTION= FORWARD and SELECTION= STEPWISE.   

Default: 
0.05

SLSTAY | SLS= value  

The SLSTAY= option specifies the significance level for staying in  the model used in SELECTION= BACKWARD and SELECTION= STEPWISE.   

Default: 
0.05

START= n  

The START= option specifies that the first n explanatory variables  in the MODEL statement be used to begin the selection process.   

Defaults: 
0 for SELECTION= FORWARD or SELECTION= STEPWISE;  the number of explanatory variables in the MODEL  statement for SELECTION= BACKWARD.

STOP= n  

The STOP= option specifies the maximum (if SELECTION= FORWARD) or  minimum (if SELECTION= BACKWARD) number of explanatory variables  that the final model can have.   

Defaults: 
0 for SELECTION= BACKWARD;  the number of explanatory variables in the MODEL  statement for SELECTION= FORWARD.

STOPRES | SR  

The STOPRES option specifies removal or entry of variables based on  the value of the residual chi-square.  If SELECTION=FORWARD is requested, it causes the explanatory  variables to be entered into the model one at a time until the  residual chi-square becomes insignificant (i.e., until the p-value  of the residual chi-square exceeds the SLENTRY= value). If SELECTION= BACKWARD is requested, it causes the explanatory  variables to be removed from the model one at a time until the  residual chi-square becomes significant (i.e., until the p-value of  the residual chi-square falls short of the SLSTAY= value).

(3) Model Fitting Options  

             CONVERGE=  INITIAL=  INTERCEPT=  MAXITER= NOCHECK  PLCONV=  SINGULAR= 

      TECHNIQUE=

CONVERGE= value  

The CONVERGE= option specifies the convergence criterion.  The  iterations are considered to have converged when the maximum change  (absolute or relative) in parameter estimates between successive  steps is less than the value specified.  The change is a relative  change if the parameter is greater than 0.01 in absolute value;  otherwise it is an absolute change.   

Default: 
1E-4

INITIAL= value-list  

The INITIAL= option sets initial values for the slope parameters in  the model, and the values must be given in the order that the  parameters are listed in the MODEL statement.  By default, all  initial estimates are zero unless the OFFSET= option is specified,  in which case initial estimates are obtained as weighted least  squares estimates based on a simple clustering of the data.

INTERCEPT= value-list  

The INTERCEPT= option sets initial values for the intercept  parameters in the model.  By default, the initial estimates are the  cumulative proportions of observations that correspond to the  parameters , unless the OFFSET= option is specified.  In that case,  initial estimates are obtained as weighted least squares estimates  based on a simple clustering of the data.

MAXITER= n  

The MAXITER= option specifies the maximum number of iterations to  perform.   

Default: 
25

NOCHECK  

The NOCHECK option suppresses the check to determine whether  maximum likelihood estimates of the regression parameters exist.  If  you are sure that the estimates are finite, this option can reduce  the execution time if the estimation takes more than eight  iterations.

PLCONV= value  

The PLCONV= option controls the convergence criterion for  confidence intervals based on the profile likelihood function.  The  value must be positive, and the default value is 1E-4 .  The option  has no effect unless either the PLCL or PLRL option is specified.

SINGULAR= value  

The SINGULAR= option specifies the tolerance for testing the  singularity of the expected value of the hessian matrix.  The test  requires that a pivot for sweeping this matrix be at least this  number times a norm of the matrix.   

Default: 
1E-12

TECHNIQUE= keyword  

The TECHNIQUE= option specifies the optimization technique for  estimating the regression parameters.  Valid keywords are  FISHER | FS | EXPECTED and NEWTON | NR | OBSERVED.  TECHNIQUE=FISHER , which  is the default, specifies the Fisher Scoring method.   TECHNIQUE=NEWTON specifies the Newton-Raphson method.   

Both techniques yield the same estimates, but the estimated  covariance mitrices are slightly different, except for the case  when the LOGIT link is specified for binary response data.

(4) Output and Printing Options  

AGGREGATE  ALPHA= CL  CORRB  COVB  ITPRINT  LACKFIT  PLCL  PLRL  OUTROC= 

RISKLIMITS  ROCEPS=  RSQUARE  SCALE=  WALDCL  WALDRL

NOTE: for details see SAS online manual

        (5) Classification Table Options  

             CTABLE    PPROB=

           CTABLE  

           The CTABLE option requests the printing of a  classification table for the final model produced by  

            the procedure.  This option is  available only for binary response data.

           PPROB= (values)  

           The PPROB= option specifies possibly multiple cutpoints used to  classify observations for the 

           CTABLE option.  The values must be  between 0 and 1.  If the PPROB= option is not specified, the 

           default is to print the  classification for a range of probabilities from the smallest  estimated 

            probability (rounded below to the nearest .02) to the  highest estimated probability (rounded above 

            to the nearest .02)  with 0.02 increments.  Note that the PPROB= option has no effect  unless the 

            CTABLE option is also specified.

        (6 ) Regression Diagnostics Options  

               INFLUENCE   IPLOTS

             INFLUENCE  

             The INFLUENCE option requests the display of  diagnostic measures for identifying influential  

              observations in the case of a binary  response model.

              IPLOTS  

              The IPLOTS option requests the printing of an index plot (a scatter  plot with case number as the 

              horizontal axis) for each  regression diagnostic statistic.

    (c) WEIGHT variable-list  </NORMALIZE> ;

           When a WEIGHT statement appears, each observation in the input data  set is weighted by the value  

           of the WEIGHT variable.  Observations  with nonpositive or missing values for the WEIGHT 

          variable do not  contribute to the analysis. 

   (d) FREQ variable-list;  

        The FREQ statement identifies a variable that contains the  frequency of occurrence of each 

        observation.  PROC LOGISTIC treats  each observation as if it appears n times, where n is the value 

        of  the FREQ variable for the observation.  If n is not an integer, the  frequency value is truncated to 

        an integer.  If the frequency value  is less than 1 or missing, the observation is not used.  

   (e) OUTPUT OUT= SAS-data-set

      PREDICTED|PRED|PROB|P= name

      LOWER|L= name

      UPPER|U= name

      XBETA= name

      STDBETA= name

      H= name

      RESCHI= name

      RESDEV= name

      DFBETAS= names

      C= name

      CBAR= name

      DIFCHISQ= name

      DIFDEV= name

      /ALPHA= value;

NOTE: For more details, see SAS  online manual    

(f) UNITS independent1=list1 <...independentk=listk > < / option > ;  

The UNITS statement enables you to specify units for the  explanatory variables so that customized odds ratios can be  estimated.  An estimate of the corresponding odds ratio is printed  for each unit specified for an explanatory variable.  In the  syntax, independent is the name of an explanatory variable, and  list represents units that are of interest for that variable.  Each  unit in a list is of one of the following forms: value, SD, -SD, or  value*SD, where the value is any nonzero number, and SD is the  sample standard deviation of the corresponding independent  variable.   

The following option can be specified after a slash (/):DEFAULT= list  

The DEFAULT= option gives a list of units for all explanatory  variables that are not specified in the UNITS statement.  If the  DEFAULT= option is not specified, the procedure does not produce  customized odds ratio estimates for any explanatory variable that  is not listed in the UNITS statement. 

