
Wanna build a statistical model? Wanna build a statistical model? 
No worries!No worries!

SAS macros to streamline model building
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Model building:Model building: a challenging joba challenging job
You have to be:You have to be:
•• carefulcareful
•• attentiveattentive
•• systematicsystematic
•• thoroughthorough
•• alertalert
•• MeticulousMeticulous

The Macros:The Macros:
•• make the process significantly less laborious;make the process significantly less laborious;
•• are huge time savers.are huge time savers.



Model building processModel building process

Descriptive analysisDescriptive analysis

Univariable analysisUnivariable analysis

Testing multicollinearityTesting multicollinearity

Multivariable analysesMultivariable analyses



Model building processModel building process
Descriptive analysisDescriptive analysis

Categorical VariablesCategorical Variables
•• Frequency tablesFrequency tables
•• Bar charts

Continuous variablesContinuous variables
•• Means, Means, quantilesquantiles

and variancesand variances
•• Histograms

Bar charts
Histograms



Model building processModel building process
Univariable analysisUnivariable analysis

Test unconditional associations with the outcomeTest unconditional associations with the outcome
Contingency tables Contingency tables 
and barand bar--charts of the charts of the 
categorical variables categorical variables 
with the outcome

QuantilesQuantiles and boxand box--plots plots 
of the continuous of the continuous 
variables with the variables with the 
outcomewith the outcome outcome



Model building processModel building process
Test CollinearityTest Collinearity

Associations between the explanatory variablesAssociations between the explanatory variables

Spearman rank Spearman rank 
correlation coefficient correlation coefficient 
for the ordinal for the ordinal 
variablesvariables
ChiChi--square and Psquare and P--
values for the nominal values for the nominal 
variables

Pearson or Spearman Pearson or Spearman 
rank correlation rank correlation 
coefficient for the coefficient for the 
continuous variablescontinuous variables

variables



Model building processModel building process

Automatic methodsAutomatic methods Manual methodsManual methods

Multivariable AnalysesMultivariable Analyses
Associations after adjusting for other variablesAssociations after adjusting for other variables

Manual methods preferred- but are very time intensive



Model building processModel building process

Descriptive analysisDescriptive analysis Tables

TablesUnivariable analysisUnivariable analysis

TablesTesting multicollinearityTesting multicollinearity

TablesMultivariable analysesMultivariable analyses



Creation of tablesCreation of tables
Need to present the results in Need to present the results in 
tabulated forms for reports tabulated forms for reports 
and publicationsand publications

MS Excel MS Excel -- preferred software preferred software 
for tabulatingfor tabulating

Copying of desired results from Copying of desired results from 
SAS to ExcelSAS to Excel

•• time consumingtime consuming
•• great chances of incurring great chances of incurring 

errorserrors
•• repetitive and boring!repetitive and boring!



A dreamA dream……

What if:What if:
•• all the analyses are all the analyses are 

conducted automatically!conducted automatically!

•• desired results from SAS desired results from SAS 
are automatically are automatically 
exported to Excel!!exported to Excel!!

•• tables are automatically tables are automatically 
created for publications!!!created for publications!!!

Is this possible?



From dreams to realityFrom dreams to reality……
Yes, now this is possible!

Created 6 SAS Created 6 SAS 
macrosmacros
•• UniLogisticUniLogistic
•• MultiLogisticMultiLogistic
•• UniGLMUniGLM
•• MultiGLMMultiGLM
•• MultiMixedMultiMixed
•• MultiGlimmix MultiGlimmix 

Logistic 
regression

Linear 
regression

Mixed
Models



UniLogistic MacroUniLogistic Macro
Conducts descriptive and univariable Conducts descriptive and univariable 
logistic regression analyseslogistic regression analyses

Presents results in well formatted Presents results in well formatted 
tables in MS Excel tables in MS Excel 

Creates PDF files for graphics and Creates PDF files for graphics and 
links them to the Excel filelinks them to the Excel file

All this with the single click of a mouse!















Macro implementationMacro implementation

How can you obtain all this output?How can you obtain all this output?

%UNILOGISTIC (
dsn = health, /* dataset name */
outcome = pos/total, /* outcome variable */
catvar = cat1 cat2 cat3 cat4, /*categorical variables*/
contvar = cont1 cont2 cont3 /* continuous variables */ 
)



MultiLogistic MacroMultiLogistic Macro
Builds multivariable models by stepwise, forward Builds multivariable models by stepwise, forward 
or backward procedureor backward procedure

Mimics the Mimics the manualmanual model building processmodel building process
User decides the variable to be included or User decides the variable to be included or 
excluded at each step based on the:excluded at each step based on the:
•• likelihood ratio chilikelihood ratio chi--squaresquare
•• parameter estimates and standard errorsparameter estimates and standard errors
•• AIC and BICAIC and BIC

Tests interactionsTests interactions
Creates final tableCreates final table



MultiLogistic MacroMultiLogistic Macro
Wald or Likelihood-ratio chi-square?

Wald chi square: automatic, but less robustWald chi square: automatic, but less robust

Likelihood ratio: more robust, but needs to be Likelihood ratio: more robust, but needs to be 
calculated manually based on logcalculated manually based on log--likelihood valueslikelihood values

Most users end up using Wald chiMost users end up using Wald chi--square insteadsquare instead

The MultiLogistic macro calculates likelihoodThe MultiLogistic macro calculates likelihood--ratio ratio 
chichi--square and Psquare and P--value for each modelvalue for each model



MultiLogistic codeMultiLogistic code
%MULTILOGISTIC (

dsn = health,   /* Dataset name */
outcome = out, /* Outcome variable */
catvar = cat1 cat2 cat3 cat4, /*Categorical variables*/
contvar = cont1 cont2 cont3,  /* Continuous variables */

selection = stepwise, /* Variable selection */
basemodel = cat1 cat3 cat4 cont1 cont3 /* BASE Model */

)

Base ModelBase Model: The macro compares all the models : The macro compares all the models 
with the specified base model.with the specified base model.
•• Backward selectionBackward selection: Specify all the variables in the : Specify all the variables in the 

beginningbeginning

•• Forward and stepwise selection:Forward and stepwise selection: Specify only the Specify only the 
exposure or the forced variables in the beginningexposure or the forced variables in the beginning













Other MacrosOther Macros

Linear regressionLinear regression
•• UniGLMUniGLM
•• MultiGLMMultiGLM

Linear mixed modelling Linear mixed modelling 
•• MultiMixedMultiMixed

Generalised linear mixed modelling Generalised linear mixed modelling 
•• MultiGlimmixMultiGlimmix



DocumentationDocumentation

http://www2.sas.com/proceedings
/sugi31/135-31.pdf

A research paper is being prepared for the journal
Computational Statistics and Data Analysis

http://www2.sas.com/proceedings/sugi31/135-31.pdf
http://www2.sas.com/proceedings/sugi31/135-31.pdf


Web siteWeb site
www.usyd.edu.auwww.usyd.edu.au

Web pages are being created to make Web pages are being created to make 
these macros available on the University these macros available on the University 
of Sydney websiteof Sydney website

The web site will include:The web site will include:
•• macro documentationmacro documentation
•• a facility for free downloada facility for free download
•• example applicationsexample applications
•• tutorials on model buildingtutorials on model building
•• a glossarya glossary
•• frequently asked questionsfrequently asked questions

Likely to be functional by August

http://www.usyd.edu.au/


LimitationsLimitations
DonDon’’t have as many options as in the t have as many options as in the 
actual statistical softwareactual statistical software

Not rigorously tested; might have bugsNot rigorously tested; might have bugs

The user needs to have:The user needs to have:
•• MS ExcelMS Excel
•• SASSAS
•• Adobe ReaderAdobe Reader

The user is required to have a basic The user is required to have a basic 
understanding of SAS softwareunderstanding of SAS software
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