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IVEware, is the imputation and variance estimation software developed at the University of Michigan’s Survey Research Center. This
document provides a visual guide in the use of Version 0.2 of IVEware, which employees a user interface to develop the script and run
the IVEware commands in SAS. This is a supplemental document to the older version of the Users Guide available at
http://www.isr.umich.edu/src/smp/ive. The original IVEware Users Guide provides a fuller explanation of IVEware procedures and
programming features. Version 0.2 IVEware allows users to input programming instructions through graphical interfaces—windows
and dialogue boxes. In addition to the original modules IMPUTE, DESCRIBE, REGRESS and SASMOD, the new version includes
three new modules SYNTHESIZE , COMBINE and DATAPREP. SYNTHESIZE creates synthetic data sets by synthesizing one or
more variables in the data set for statistical disclosure limitation. Variables are synthesized using the sequential regression approach
(the same methodology used in IMPUTE). COMBINE allows users to concatenate (stack) two or more datasets. DATAPREP
provides the user with the ability to recode and transform variables within the IVEware environment.
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Install Software

First make sure that the directory containing the SAS executable binary file (SAS.EXE) is on the System Path. A quick way to check this is
simply to select the Start Menu, Run... prompt and then type in cmd, to open a Windows Command Prompt. Change into the C:\iveware
directory; then type sas at the command prompt. If SAS executes then it is already set on the System Path. Alternatively, select the Start Menu,
Settings, Control Panel, and then System. In the System Properties window click on Advanced Tab then on Environment Variables and then in
the System variables section select Path and click on Edit. In the Edit System Variable Window check to see if there is some variable value with
SASFoundation present. If there is, then SAS is probably already setup on the Path; if SAS is not on the path then you have to manually add it.

First find the directory where SAS.EXE is located. Usually, it will be “C:\Program Files\SAS\SAS 9.x”. Sometimes, it could be a network
location, if you are using the network version of SAS. You can use windows explorer to search for SAS.EXE file. Typically, you can find the
correct value through: Select the Start Menu, Programs, SAS, SAS 9.2 (Additional Languages), and highlight SAS 9.2 (English). This will
display the proper value for the SAS path in a popup window; in this case: C:\Program Files\SAS\SASFoundation\9.2\ (If There is another
version of SAS being used the steps performed are similar.)

Once you have determine the location of the SAS.EXE file then append ; “C:\Program Files\SAS\SASFoundation\9.2” to the end of the
Variable Value: Click Ok three times to effect changes and to exit out of the system window—The control Panel window can be closed.

For Example:

Environment Variables =
— User variables for nmarceli
Wariable | Value
PATH C:Yhome'bin';C: \home\bin\disp
SBCL_HOME C:Yhometbin
TEMP EUSERPROFILES:\AppDataLocal \Temp
TMP %l ISERPROFILES:\AppDataLocal \Temp
MNew... Edit... I Delete |
— System variables
Wariable | Value |;| Edit Evst'EI'II Variable KI
Qs Windows_MT
Fath C:Program Files (x86)YMiKTeX 2.8Ymikt... =
PATHEXT JCOM; L EXE; . BAT; . CMD;.VBS; . VBE; . J5; . ... Variable name: I Path
PROCESSOR._A... AMDS4 ;I -
. , \ . . -
— R — | Variable value: I C:'Program Files\SAS\SASFoundations, 2;.
(04 I Cancel
QK I Cancel |
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Download and launch ivewaresetup.exe:

'iZLSetup - IVEware ] -4
I

Welcome to the IVEware Setup
Wizard

This will install IVEware 0.2 on your computer.

Itis recommended that you dose all other applications before
continuing.

Click MNext to continue, or Cancel to exit Setup.

Cancel |

Click on Next, accept the default values and click on Finish.

The default main directory is C:\iveware where the IVEware executable and supporting modules are located. For user analysis, the subdirectory
C:\iveware\data\datasets\datain contains all input data sets—where datasets can be placed to be analyzed. The directory
C:\iveware\data\datasets\dataout contains all data sets created by IVEware. The directory C:\iveware\data\output stores the results of submitted
and processed scripts and contains the results of analyses such as log, output, and script files. The output directory performs the useful role of
archiving all user analyses—including generated datasets. In this way the user can compare analyses across different program execution runs
and navigate through multiple analyses facilitated by having output subdirectories generated and tagged with a timestamp.

You can now launch IVEware by clicking on the desktop icon (if installed) or running it from the start programs menu.

Uninstall Software

To uninstall the software for some reason, please follow these steps:

1. Select Start menu, Programs, I\VEware, Uninstall  or
2. Using Windows Explorer delete the directory C:\iveware

IVEware2: The Basics 3




IVVEware.2--The Basics\VV2092311 09/23/2011
Dataset Folders and Data Management and Procedure Buttons

When you first start IVEware, the below window appears. This guide makes frequent reference to “Dataset Folders,” and
data management and procedure “Buttons.”

Dataset Folders can be found in the white box at the left and the Buttons are arrayed in a row at the top of the window.

File [Edit Data Statistics Windew llelp

PEd X B nor uuen wues et evE  orsens aom  smESmE St

Data Sources

klﬂ
1) datasets

%) myvuldic
5 amtpnt
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IVEware File Folder Structure

IVEware file folders are located in the directory C:\iveware\data. The directory contains three main folders—DATASETS,

MYOUTDIR, and OUTPUT.

B wEware 0.2

L)

Data Sourceca

Dataget Loaded: test

Hame
= 1) dalasels

= |0 datain

= meps , saxThdal

- mep=? . zasThdat.
=1 mydabal . sasThial
= | mydata?  sasThdat
=1 mydabad . sasThial
=] nhan . saxThdat.
= Wan? . sasThdal
= nhanp=N70R . zazThdat
= iz, saxThdal
=] nhiz? . zasThdat.

= plirey. sasThdal
=1 teat . agThdat
= ) dalavul
E5] impmt e xaxThdat
=] impule2 . sasThidal
= 5 myrntdiv
=1 vulpul
= 5 2R1IRR15-11 103
El impute.lug
E3 impnte.1st
=] impule. sasThial
] impnte? . sasThdat
E selup.lug
2 setnp. 1=t
E selup.sas

File Edit Data Statistics Hindow Help

't:," _ ‘j P ._ E: DATATN DATAOUT DATAPREP COMEIRE IMPUTE DESCRIBE REGRESS SASMUOD  SYNTHESIZE  SCRIPT

i IMPUTE: fest

Model Variables = Parameters Srript
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OPTIORS nofmtcre;

libname din 'c:fivewarc/datafdatascta/datain' ;
Libname dout ‘c:fiveware/datafmyoutdir’;

data _mull ;

infile datalines;

filename sctup 'c:fivewarc/data/mpoutdirfimpute.act’ ;
file setup:

input :

vut _infile ;

d.lta]:incsl:’—

datain din.test;

dataont dount.impute;

continuous AGE HUMCIG

YRSSMOFE FATIFDEX DHA ETA REDTOT WCTED

TOTLECAL HETCH ;

categorical CASECHT CENDER DACE? HYTER DIAE SMOEE FAMMI EDUSUBJZ CHOLESTH ;
mixed CAFFTOT ALCOHOLI ;

tranafer STUDYID ;

restrict FUMCIG{SMOFE=2.3}

YRSSMOFE { SMOEE-2,3} ;

bounds HUMCIG =0}

YRSSMOEE( 0, <AGE 12) DHA EFA{0) BEDTOT{>D} CAPFTOT{»0} WGTHG(:0)
TOTLECAL{>0) ALCOHOL3{>0) :

MASTTED TEDTOT{3} WOTEG {2} :

MINREQD .01;

LTERATIOHS 5;

MULTIFLES 2;

SEED 2001;

rn;

The DATASETS folder has two sub-folders—DATAIN and DATAOUT. DATAIN contains the SAS datasets that you

plan to use with an IVEware procedure. You can place datasets in DATAIN by coping or dragging them to
C:\iveware\data\datasets\datain. In the example, there are 12 SAS datasets available for analysis.
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The DATAOUT sub-folder is where datasets outputted by IVEware are automatically placed. In the example, the IVEware
impute procedure outputted two imputed datasets—impute.sas7bdat and impute2.sas7bdat. These datasets will be replaced
if a subsequent imputation calls for output files with the same names.

The MYOUTDIR is a work folder where outputted files are temporarily placed during the submission of an IVEware
procedure. At the completion of the submission the files are removed from the folder.

The OUTPUT folder contains separate sub-folders for each IVEware submission. The sub-folder name reflects the date and
time of the submission and contains the results of the submission. The .log file contains a history of the submission
including any errors in the submitted script. The .Ist file provides the results of the submission (i.e., regression estimates,
imputation results). If the submission calls for outputted datasets they are also included in the sub-folder. The outputted
datasets will be identical to those outputted in the DATAOUT sub-folder (i.e., impute.sas7bdat and impute2.sas7bdat).
Outputted datasets in the OUTPUT folder will be retained.

IVEware2: The Basics 6
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Loading Datasets

All datasets in the directory C:\iveware\data\datasets\datain will be available for your use. To see available
datasets, click on the DATAIN folder and in the white box. If you want to add more data sets, you can drag and drop
them into C:\iveware\data\datasets\datain using Windows Explorer.

Choose the dataset you want to work with by highlighting its name and clicking the DATAIN button.

The DATASET LOADED message with the name of the data set you selected will appear under the DATA SOURCES
heading. In the example, the dataset MYDATA1 was loaded.

File Data StabisticsRigdm Help

_@Bﬂkbwm TAOUT DATAPREP COGINE  DMPUTE  DESCRIBE SASMOD  SENTHES:
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Selecting an IVEware Procedure

To select an IVEware procedure, click on a button labeled with the procedure name—IMPUTE, DESCRIBE, REGRESS,
SASMOD or SYNTHESIZE.

After clicking on the procedure button, the Model Variables window will appear. In the example, the DESCRIBE
procedure was selected.

File Edit Data Statistics Hindow Help

i.",'. _ ‘j ;_ ! [‘:- DATATH DATAOUT DATAPREP CIMBIFE IMPUTE DES(RIBE REGRESE SASMDD SYNTHESIZE  SCRIPT

Data Seurcca B W DESCRIBE: mydatal

Dataset Loaded: mydatal T EE————
Mndel Variahles | INTERRCT | CONTRAST Parameters  Script

Fame
= ) dalasels *|Analysis I‘nuc] vtl(mlcl 'Iy1ac|

= 3 datain
T meps. sasThial Varidble Label AnalysisType HudelType &
E-! meps? . sasThdat.
= mydalal, sasTidal
§ mydata? . sasThdat -
= BEER4 Bge during 1954
£l mydalad, sasThdal £ . u
? nhan. zagThdat. 5 EACER —_— L]
£l nilan?. sasThidal
lMIezﬂTrlll.mﬂhllat 4 MARSTAT HMarital status

s, sasThdal
£ nhis? . sasThdat 5 VETERAN Veteran etatue

1 EHOHE Has telephone

§ plhirey. sasThdal

§ test . zazThdat & FEOC Fduration of individual-rmpleted years
= ) dalavul
& 5 mynntdir 7 INCFAMR Family income recode
= 1 vulpul

8§ FPUVERIL HHIS poverty 1ndex

9 EAMREIR Fomily relalivnship recede

10 MAJACT  Majer activity

11 HEALTH  Health status

19 RESPOHD Respondent

13 HELGHT  Helght without shoes {in inches]
14 WEIGHI  Welght without shoes

15 DPDATI? Ded days in past 12 months
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Running Programs The Way You Use To

We recognize that some people may prefer to run the software the way they have used it before. Many may have setup files
that they may want to rerun after installing the new version. To accommodate such situations, we created an integrated
editor where you can open your setup files and submit the job directly. In order to do so, click the SCRIPT button. This
will open a blank editor window. You load the previously run setup files or directly type in the IVEware commands, as you
used to do in the SAS Program window. After you are done, you can submit the script by clicking the SUBMIT button at
the bottom of the script window. The output is stored in the subdirectory “C:\iveware\data\output”.

B vEan: 0.2 RE
File Edit Data Statistics Window Help
t/ = *i ,q | r DATATH DATADUT DATAPREF COMBIRE TMPUTE DESCRIBE REGRESS SASMOD SYNTHESIZE  SCRIPT
Data Saurces il B oesceime: mydatal
Dataset Loaded: mydatal -
r . Model Variables = INTERACT = CORTRAST = Parameters | Script
Hame B 3 -
115 datascta OPTIONS nofmterr:
=[5 datain
= mepa. sasThdat libname din 'c:fiveware/datajdatasets/datain' ;
? meps?. sasThdat limname dont ‘c:fivevare/data/myoutdir’;
: mydatal . sasThdat data _mull ;
- | mydata? . sasThdat Inf1le datalines:
?qdatna.sas'.lbd.at filename setup 'c:Jivewarefdata/myoutdirfdescribe set’;
2
; mhan.sasThdat I1le setup:
_| mhan?. saaThdat input »
-| nhanes0708. sasThdat put 1intile ;
u nmhia.sasThdat datalinesd »
?. mhis?.sasThdat datain din.mydatal;
=] ghrog. sas7bdat stratum STRATIM :
~| test. sasThiat cluster U ;
T 5 dataout mean AGEBA :
= ) myoutdir HUDEL HULT;
1 5 output contrast
SEX;
run;
wdegoribe{name=describe, dir=c:/ivewarefdatafmyoutdir);
Subunil
Ready
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Variable Recodes

In the course of your analysis, it may be desirable to create recodes of variables such as transforming the variables in the
Imputation or regression analysis, collapsing and combining a variable to create new categories. You can make such
transformation by clicking the DATAPREP button. A blank editor window will be created where you can type in any of
the SAS commands used in the SAS Data Step. When you submit these commands, a new data set with the prefix R will be
created in the DATAOQUT directory. For example, suppose that TEST is loaded when you submitted the commands, a new
data set RTEST will be created in the DATAOUT directory with the original variables and the recode variables.

P vEvare 0.2
File Edit Data Statistics Window Help

b: ‘j c;q_ U DATATH  DATAD R THE TMPUTE DESCRIBE BECRESS SASMOD SYNTHESIZE  SCRIPT

Data Sources A

[P DATAFRTE: test

Dataset Loaded: test
Hodel Variahles

DATAMIT: | riest [ sotmit |

Wariahle Lahel Al| /% PECODE VARIABLES #/

({3 PIRS IF AGE LT 30 THEW AGECAT-1;
- [E— I BLE B 91 AHD ABE LE 39 THEK ABECAT=2;

IF AGE GE 50 AWD LGE LE 64 THEW AGECAT=3:
N cre 1F BE BE 62 IHEN ABECAT=4;

10 TRSMAER FERALE=I
IF GEHDER=1 THEH FEMALE=1:

11 FATINDEX
IF ALCOHOLZ = 0 THEW ABSTATHER=1:

12 ramul 1F ALCUHULY BT U THEN AESTAINEK=U:

13 EDUSUBT3 L BEDTUT=LUL{EEDTUT] ;

14 DHA ETA AF SMUKE LN {2.3] THEM DELETE;

= [ 20110815-09.25.48

F] rtest.sas/hdat 15 REDTOT
=
£

setup . Llog
setup.sas

16 CHILESTH

17 CAFFTUT

1§ WETEE

15 TOTLECAL

20 ALCOHOL3 e

Ready
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Selecting Data Prep

After loading a dataset, click on the DATAPREP button. This will open the Model Variables window, listing all variables
in the loaded dataset.

In the example, TEST was previously loaded. The dataset must be loaded before selecting an IVEware procedure (see
page 7).

& H R ! H DATRIN DATAD DATAPREF OMETHE IMFUTE DESCRIEE REGRESS SASMOD SYNTHESIZE  SCRIFT
Fou LU R :
Data Seurcee B ——————
Hodel Variablee
Datazet Tnaded: test
DATAOUT: rtest Submit
Hame
= ) dalasels variable Label | J* HECUDE VAMLABLES *f
=2 datain
E-:j_ls.:a'iblhl. 1 STDEID
~imeps?. sasThidat
=] mydalal.sas7hdal ? (CASECHT
élﬂlatﬂ.sas?blat 3 A
-| myddala¥. sasThdal
g nhan.sas7hdat 4 GEFDER
-| ian? . saxsThdal
2 nhanes0708. sasThdat 5 DACE3
-| iz, sasThlal
- nhis?. sasThdat & HDER
_ phrey. sasThdal
-] test.sasThdat 7 DIAE
% | dalavul
F 5 myantdir 8 SHIEE
) vulgul
9 MMCIG
10 IRSSMOEE
11 FATIHDEX
12 FIMMT
13 EDUSUBT3 1
14 DHA KPR
15 REDTOT
16 CHOLESTH
17 CAFFTOT 3
Heady [I¥Eueere 1.2 - [DATRPREP: test]
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Data and File Management Script Window

The script window on the right is where SAS recode and data management instructions can be typed in directly. In the
example, the continuous variable AGE is recoded into four categories, GENDER is recoded into the dummy variable
FEMALE, a log transformation of REDTOT is undertaken, and ABSTAINER is constructed from the continuous alcohol

IVEware.2--Data PrepVV2092311 09/23/2011

consumption variable ALCOHOL3. TEST is subset so that only non-smokers are included in the new transformed dataset.

The user may provide a name for the newly transformed dataset in the DATAOUT box. In the example, the transformed
dataset will be called NEW_TEST. The default is an R added to the front of the original dataset name (i.e.; RTEST).

Click on the SUBMIT button on the right side of the window to generate the transformed dataset.

Data Sources g

Dataset Loaded: Lest

Hame

=) datasets

= [ @atain
mepS. sasibdat
mepsE. sas fhdat
mydatal.sas/bdat
mydatal.sas/bdat
mydatad.sas/bdat
Than.sasibdat
Than?. sas fhdat
Thanesl/Ul. sas fhdat
Th1s.sasibdat
Th1s?. sas fhdat
phrey. sas fhdat
test.sasibdat

1) darannt
15 mymitdir

) nntpnt

it

o e i ) e o ) e

Ready

__ File FEdit Data Statistirs Windmr Help

Model Variables
Y_TEST

ahle

i STDEID

3 CASECHT

1 ALE

4 GEFDER

5 BACE3

& MIPER

7 DIAE

B SHOKE

5 HMMCIB

10 YRESMOKE

11 FATTHDEY

12 TAMMT

13 EDUSUDT]

14 DHA EPR

15 FEDTOT

1A CHULESTH

17 CAFFIOT

L/‘ i d U . DATAIN DAIANT DATAPREF  C(OMBINE INFUTE DESCRIEE REGRESS SASMOD SYNTHESIZE  SCRIPT

| % WECODF VARTARIFS #/

IF AGE LT 30 THEH AGECAT=1:
IF AGE GE 30 AND AGE LE 49 THEN AGECAT=2:
IF AGE GE 50 AHD AGE LE 64 THEN AGECAT=3:
IF AGE GE 65 THEH AGECAT=4:
FERMALE=0

IF GEHDER=1 THEW FEMALE=1:

IF ALCOHOL: = 0 THEW ABSTAINER=1:
IF ALCOHOL: 6T 0 THEW ABSTAINER=0:

L_BEDTOT=LOG{REDIOT} :

IF SHOKE IN (2,3} THEW DELETE;

S

IVEware2: Data Prep
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Output Files

After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of
the script submission. Here you will find the results of the Dataprep procedure. Errors in the submitted script will be
reported in the setup.log file.

File Edit Data 3tatistics Window Help
t:’ _ “i ; t‘ DATAIN DATADUT DATAFREF COMDIHE INFIFIE DESCRIDE REGRESS SASMOD SYNTIESIZE  SCRIPT
Tata Snnrees g i DATAPREE: LesL :_.
Dataset Loaded: test e — A
Model Variahles
Hame:
0 & datascts DATAOUT: HEW TEST [ sumst |
= [ datain
Zmpa.-as?bm Variable Label A j* DECODE VARIABLES */
2 meps?. sasThdat
d mydatal.saaThdat 1 STUDTID IF ACE LT 30 THEH ACECAT-1;
;lﬂlatﬂ.sas?bl.at o o IF RGE GE 30 AND AGE LE 49 THEW AGECAT=2;
d mydata?.saaThdat Z IF ACE 50 AND ACE LE &4 THEW ACECAT-3;
2 nhan.sas7hdat 3 AR IF REE GE &5 THER AGECAT=4;
] nhanes0708. sasThdat 4 comER FEMALE=D;
d nhis.saxaThdat IF CENDER-1 THEM FEMALE-1:
2 nhis?.sasThdat 5 WACR3
d phreg. saaThdat IF ALCOHOLI - O THEH ABSTATHER-1:
-] test.sasThdat 6 HYPER IF ALCOHOL3 6T 0 THEN ABSTAINER=0;:
1 |5 datacut
% £ mynutdir 4 DIAB L_REDTOT=LOG{REDTOT) ;
0 15 output
=[5 20110817-12.17.52 @ SHORE IF SMOEE IH (2.3) THEW DELETE;
new_test.saaThdat
setop. log 7
actup.sas 10 TS 8
-
11 FATIRDEX |
12 FAHMHL
13 EMUSUBTS
14 DHA EPA
15 REDTOT
16 CHOLESTH i
Ready
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Transformed Dataset
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After a successful submission of the script the DATAOUT folder will display the new transformed dataset. NEW_TEST
now appears in the DATAOUT folder.

IVEware2: Data Prep

W rbvare 0.2

File FEdit Data Statiztirs

Windmw Help

ZEa X[ [© DATAIN DATAIT DATAPREP (WGIHE ' DPUTE DESCRIBE REGRESS SASMID STNTHESIZE SCRIPT

Data Seurces [ DATAPREE: test
Dataeet Loaded: test TR
Model Wariables
Hame
=] :| datasets DATAOUT: HEW TEST
= [ datain
1 meps.sas7hdat Varlanle
- meps? sasThdat
I mydatal.sas7bdat .
- mydatal. sasThdat
- (ASECHT
I mydata3.sas7hdat 2
g nhan.zagThdat 3 ALK
- NhanZ. sas fhiat
g nhanes0T08. gasThdat 4 GEHDER
] s sasibat
g nhiz? gasThdat 5 HBACEZ
-] phreg. sas/hiat
= e Hridas & HYPER
= [ dataout
-l new test.zasThia 7 DIAB
) myoutdlr
= 5 output A} SHOEE
t j ZU11UH15-11.435.16
Yy HMCIE
10 TR3SMOEE
11 FATIRDEX
12 FAMHT
13 EDUSUBT3
14 DHA EFA
13 REDTOT
A6 CHOLESTH

Lahel

#| /* RECODE VARIABLES */

IF AGE LT 30

IF AGE CE 65

FBELE=0:
1F GEMDEK=1 THEM FEMALE=]:

1F ALCUHULS = U IHEH ABSTAIMER=1:
IF ALCOHOL3 6T 0 THER ABSTAINER=0:

L_REDTOT=LOG(REDTOT) :

IF SMOKE IH {2,3} THEN DELETE:

THEN RGECAT=1;
IF AGE GE 30 AHD AGE LE 49 THEW ACECAT=2:
IF AGE GE 30 AND RGE LE 64 THEN RGECRT=3;
THEN AGECAT=4:

Ready
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Analyzing the Transformed Dataset

By highlighting the transformed dataset and clicking the DATAOUT button, the dataset is loaded and can be used in an
IVEware analysis procedure.

In this example, NEW_TEST was loaded and the REGRESS procedure opened. The new variables—AGECAT,
FEMALE, ABSTAINER, and L_REDTOT now appear at the end of the variable list.

e 8
b’ iw, _‘j Pay F‘ TATATR DATAPREP  COMBINE TMEUTE ©DESCRIBE REGRESS SASMOD SYNTHESIZE  S{RIPY
Pata Seuraes il [ reuss: new test (1)
Datazet Tnaded: new test [1] ———————
- Wndel Variahles  INTERACY = ESTIMATES = Parameters = Script
Hame _
= ) dalasels Vb}m‘inhlc Type V{Iimlcl Type
=5 datain
=2 meps . sas Thidal Variahle Label VariableType HudelType &
-; meps?.sasThdat
= mydalal . sasThilal 11 FATTHDEX
-; mydata?. sasThdat
= mydalad. sasThial 12 FAMNI
=, nhan. sasThdat s
=2 mlan? . sasThdal il IR
- nhanes0708.sasThdat 14 THA EPA
=2 s, sasThidal -
- nhis?.sasThdat 15 DEDTOT
=2 phirey. sasThdal
=; test.sasThdat 16 CHOLESTH
=) dalavul
[ new_test_sasThdat 17 CAFFTAT
) mywuldic
= = mutpmt 18 WGTEG
E _'| 20110618-11.43.16
#5) 2MINRIA-11_51.53 19 TOTLECAL
20 ALCODIIOL]
21 HETM
22 ARFCAT
23 FEMALE
24 ABESTAIREHR
23 L REDTOT
v
Ready
L ——|
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3. The Impute Procedure
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Selecting the Impute Procedure

IVEware.2--Impute\VV20912311 09/23/2011

After loading a dataset, click on the IMPUTE button. This will open the Model Variables window, listing all variables in

the loaded data set.

In the example, TEST was previously loaded. The dataset must be loaded before selecting an IVEware procedure (see

page 7).

IVEware2: Impute

Data Sourcea

Dataget Loaded: test

Hame
=) datasets

2 [ datain
meps. sasThiat
wep=? _ zasThdat
myiatal . sas7bdat

i i

mydata?. sazThdat.
myiata3.sas7bdat
nhan.sagThdat
Thanz?. sasThdat
nhane=NTNA . zasThdat
This.sasThdat
nhig? . zasThdak
phreg. sasThdat
test. =agThdat
7 dataout

2 5 mymntdir

) output

o o

[T

Ready

Eile Edit Data Statistics Hindow Help

b: B@ X[ [ oamw pamwr pavarse  comsim

B DPUTE: test

Model Wariables Parameters = Soript

ESCRIHE  HEGHESS  SASHUD  SINTHESLZE — SCRIPT

¥ Defaull Variable Type|

Variable Lahel VariableType Restrict

1 STIWYTD
2 (ASECHT
3 BREE

4 GEHDER
5 FACEZ

& HYPFR

7 DIAB

§ SHURE

3 FMCIE
10 TRSSMOEE
11 FATIRDEY
17 EAMMI

13 EDUSUBT3
14 LH& EPA
15 REPTOT

16 CHOLESTH

Bounds

I
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Declaring Variable Type

To declare a variable type, highlight the variable (s) in the Model Variables window. Click the arrow on the dialog box to
the left of the DEFAULT VARIABLE TYPE button and select the appropriate type. Then click on the DEFAULT

VARIABLE TYPE button.

IVEware2: Impute

¥ WEsarc 0.2
File Edit Data Statistics Window MNelp
FEHE&[ [ DAMIN DATAWT DATAPRED CWBINE = DIPWIE DESCRIEE DEGPESS SAQMD STNTHESIZE  SCRIPT
Data Sources
Dataset Loaded: Lest n
Mydel Variables | Parameters  Script
Hame
= 5 datasets ( ¥ befault Variable Type|
= ) dalain L
E-l.pg.l.u'lhllat oontinuoue hel ” T He=trict Rmmd=
o meps2.sasThial
d mydatal .sasThdat. oount
-| myddala?. sasThdal maxed
é-ynlatﬂ.gaﬂhlal. tranefer
-| lian, sasThidal drop
d nhan?  zasThdak
=| 1hares0T08 . sasThdal 1 GEHDER
d nhis.sagThdat
;mui:ﬂ.m’rhdu.l. 5 HACES
s phreg_sasThdat
=] Lesl.sasThdal G5 HEPER
= datannt:
= ) mywuldic 7 DIAB
=) amtpnt
g SHIEE
9 HIMCIG
10 TRESMOEE
11 FATIRDEX
12 EEMMI
13 EMJSUET2
14 THL_FPA
15 REDTOT
|1i CHULESTH
Ready

L ————————————————
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Declaring Variable Type

IVEware.2--Impute\VV20912311 09/23/2011

After the DEFAULT VARIABLE TYPE button is clicked the selected type appears in the column headed “Variable Type.”
In the example, nine variables were declared categorical.

IVEware2: Impute

Dala Suurves

Datasct Loaded: teat

Hame
= [ datasets

= [ datain
=] meps. sasihdat
mepel. gagThdat
mydatal.sasThdat
mydata?.eaeThdat
mydata3.sasThdat
nhan.eaeThdat
nhan?. sasThdat
nhanee0708. saeThdat
nhis.sasThdat
nhie?. saeThdat
phrey. sasThdat
teet.eaeThdat

) dataout

= 5 myoutdir

) output

i, " O W o

L

Readly

File Edit Data Statistice Window Help

B DPUTE: test

Model Variables Daramctera = Script

categorical v |Default Variable Type

T - 5 :
PEAX[ [0 DATAIN DATAIT DATAPREP (@BIHE |~ DPUTE DESCRIBE REGRESS SASMID STNTHESIZE SCRIPT

Variable Label Variablelype Hestrict Bounds —
1 STUDYID
3 CASECHT nategnrinal
3 AGE
4  GENDER categorical
5 RACED categorical
& HIPER nategorioal
7 DTAR nategarinal
§ SHIEE cateqorical
9 HUHCIE
10 TRISMOEE
11 EATINDEX ||
12 ERMMI rategorical
13 EDUSUBTS categorical
14 DHA EPA
13 REDTOT
|H CIIDLESTIL categorical -]
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Restricting Imputation VVariables

To restrict a variable, highlight a variable by clicking on its name and then click the box in the “Restrict” column. In the
box, type in the restriction. In the example, the imputation of the variable NUMCIG (Number of Cigarettes Smoked) is
restricted to SMOKE codes 2 and 3 (Smokers and Former Smokers).

P WEwarc 0.2
File Edit Data Statistics Window MNelp
V = 3 | Jo 1) [ MM JATAWT DATAPRER COMBINE = DPUTE DES(RIBE DEGESS SASMOD SYNTHESIZE  SCRIET
Data Sources B neutE: teet
Dataser Loaded: Lest T
Mydel Variables | Parameters  Script
Hame
=5 datasets mined ¥ Defanlt Variable Type|
= | dalain
E-l.pg.l.u'lhllat Tariahle Label VariahleType Restrict Emmds &
-| meps? . sasThdal
d mydatal sasThdat. 1 STUDYID transfer
=i mydala?, sasThdal .
é-yllatﬂ.gaﬂhlal. 2 5 L
£ DDt T 3 ARR montinmmms
d nhan? _zasThdat
=| Mhanes0T08 . sasThdal 1 GEHDER categorical
d nhis. sa=Thdat
-y 1is2. sasThial 5 HACES categorical
s phreg_zasThdat
=] Lesl.sasThdal & HIPER vcdalegurival
= datannt:
= ) mywuldic 7 DIAB categorical
=) antpnt.
g SHIEE rategorical
9 FIMCIE continnous | | MNER=7,3)
10 TRESMOEE continnous
11 FATIRDEX Continuous i
12 EEMMI categorical
13 EDUSURT3 pategorioal
14 DHA_FPA rantinnams
15 REDTOT continnous
16 CHULESTH categorical i}
Ready
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Applying Bounds to Imputed Variables

To place bounds on an imputed value, highlight a variable by clicking on its name. Then click the box in the “Bound”
column and type in the bound instruction. In the example, the imputed value of YRSSMOKE (Number of Years Smoked)
must be greater than 0 and less than the respondent’s current age minus 12. Smoking is assumed not to begin before the age

of 12.

IVEware2: Impute

B ¥evare 0.2

File Edit Data Statistics Window Help

FEBl&] [ AT DA IAPMEP COBIE  TOUTE DESCKIBE REGRESS SASHID SYNDESIZE  SCRIET

Data Sources
Dataset Loaded: test

Hame
= ) datasets
= ) datain
g meps . sasThdat

£ nhanes0708, saz7hdat

§ nhis.zasThdat.

=] phreq. sasThdat

3 test.sasThdat

-, tobit3.sasThdat
# ) dataout

+ ) myoutdir

+ [) output

B EIE: fest

Mpdel Variables | Parameberz  Srript

mixed +|Default Variable Type
Variahle Label VariableType Restrict Bomnds
6 HIPER categorical
7 DIAH categorical
8 SMOEE categorical
9 HMMCIE continuous  {SMOEE=2,3) (-0}
10 ERESAUKE COntinuous [SHUKE=Y 3] [>U AbE-12)
11 FATINDEX cont inuous
12 FAMMI categorical
13 EDUSUES3 categorical
14 DHRL EPA continuoue {0y
15 REDTOT continuous (=0}
16 CHOLESTH categorical
17 CAFFIDT mixed {0y
18 WETRE continnous (=0}
19 TOTLECAL continnous (=0}
20 ALCOHOL3 mixed {0y
21 HETOH continuous

Ready
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Imputation Parameters

IVEware.2--Impute\VV20912311 09/23/2011

Clicking on the Parameters tab opens the Imputation Parameter window. Enter the appropriate parameter value in the space

to the right of the parameter name. In the last parameter, DATAOUT, you can specify a name for the outputted imputed

datasets. The default name is Imp

After you complete entering all parameters, click on the ANALYZE bar at the bottom of the window. This will generate

ute.

the imputation script. The script can be viewed by clicking on the SCRIPT tab.

File Edit Data Statistics

Data Sources

Dataset Loaded: test

Haune
=5 dotasets

= |0 datain

: meps.sasThdat

- meps? . sasThdat
mydatal.sas7hdat
mydata?.sasThdat
mydata).sas7hdat
nhan. sasThdat
nhan?. sasThdat

nhanes0708. sasThdat
nhis.sasThdat
nhis?.sasThdat
phreg. sasThdat
test.sasThdat

i i i i i i i i i i

£
= datacut
# |0 myoutdir
) output

Ready

IVEware2: Impute

Window Help

ZEE & [ amm tamowt DatArREP COSTNE | DBUTE DESGRI

Mnde] Wariahles = Parameters | Seript

REGRESS SASMOD SYNTHESIZE  SCRIFT

IRTERRCT

MAYPRED  REDTOT(3} WOTRE (2}

MIHRSOD 01

MAZLOGT

MIRCODT

LTEHATIUNS 3

HULTITLES 2

PERTURE

SEED 001
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The Impute Script Window

The imputation script contains instructions entered in the Model Variables and Parameter windows. The script can be

modified by returning to the Model Variables or Parameter window and entering changes. After entering changes you must
once again click on the ANALYZE bar in Parameter window to update the script. You can also type script changes directly

In the script window.

Submit your script for processing by clicking on the SUBMIT bar at the bottom of the Script window.

B WEware 0.2

Data Sources

Dataset Loaded: Lest

Hame
=5 datasets

= | datain
i meps.zasThdat
-1 mepsz.sasThiat
= mydatal sasThdat
I mydataz.sas7hdat
i mydata3d.sagThdat
£ | nhan. sas7bdat
-] nhan? . sasThdat
-] nhanes0708. sasThdat
] nhis . sasThdat
-] nh1sz.sasThiat
i phreq_sasThdat
i-] test.sasThdat

) dataout

# ) myoutdir

=) output

File Edil Dala Slalislivs Windwr Help

[/ d J¢|[F) oA pATAWT DAUAPREE COEDE | DBUIE DESGRIEE REGRESS SASMID STNNESIZE  SCRIPT

Mpdel Variables Parameters = Script

OPTIONS nofmterr: )

libmame din 'c:fivevarefdata/datasets/datain’:
libname dout 'c:fivewars/datafmyoutdic’ ;

data _mull :

infile datalines;

filename setup 'c:/iveware/data/myoutdir/ingute set':
file setup;

ingut :

put _infile ;

datalinesd :

datain din.test;

dataout dout.impute:

continuous AGE HUMCIG

TRSSMOFE FATIRDEX DHA EPA REDTOT WGTEG

TOTLHCAL 1GTOM ;

categorical CASECHT GEHDER PACE3 HYPER DIAE SMOKE FAMMI EDUSUBJ3 CHOLESTH :
mixed CAFFTOT ALCONOLD ;

transfer STUDYID :

restrict FUMCIB{SHOEE-2,3}

TRSSHOEE{ SHOKE=2,3) :

buweds HIBMCIG!>0)

TRSSMOEE( =0 AGE-12) DHE EPA{>0) REDIOT{:0) CAFETOT{:0) WGTEE:{ -0}
TOTLKCAL{>0) ALCOHOL3{>0) ;

MRYPRED REDTOTi3) WGTEE (2):

MINESQD .01;
ITERATIORS 5: T
MULTIFLES 2;
SEED 2001:
ran; /\

[ \

=)

N

Ready

IVEware2: Impute
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Output Files

After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of
the script submission. Here you will find the results of the Imputation procedure. Errors in the submitted script will be
reported in the impute.log file. If the script was successful the imputation results can be found in impute.lst.

IVEware.2--Impute\VV20912311 09/23/2011

To open an output file, highlight the file and click on the File icon at the top left of the window. In the example, impute.lst

has been opened.

IVEware2: Impute

Data Sources

Dataset Loaded: impute [2]

File Edil Dala Slalislivs Windwr Help

P/ j X 5“ DATAIH DATAOUT DATAPREE COMBINE - IMPUTE DESCRIBE DECRESS SLSWDD SYNTHESIZE  SCRIPT

Hame

= |5 datasets
= | dalain

H mweps . 2agThdat
meps? . sasThdal
mydatal .sasThdat.
myddala?. sasThdal
mydatai.sasThdat.
shan. sasThdal
nhan?  zasThdak
Thanes0708. sasThdat
nhis.sagThdat
This?. sasThdat
phreg_zasThdat
] test.sasihdat
= |5 datannt

] impute. sasThaat

=] impnte?_sasThiat.

el o o

=3 200L10613-11.10.
El impnte. Tng

£ impute.lst

- impnt e sazThdat.
-] impute2.sas7hdat
El

aptnp_ Tng
setup.1st
& spinp.zas

&3 200L10613-11.36.

Hotel ¥arlahles = Parameters = Script

OPTIONS nofmterr:

libname din 'c:fivevarefdata/datasets/datain’;
libname dout 'c:fivewarc/datafmyoutdir’ ;

data _mull ;

infile datalinesa;

filename setup 'c:/iveware/data/myoutdir/inpute set';
file actup;

imput ;

put _infile ;

datalinesd:

datain din.test;

dataout dout.impute;

continuous AGE HUMCIG

TRSSMOFE FATIRDEX DHA EPA REDTOT WGTEG

TOTLHCAL NGTCH ;

cateqorical CASECHT GEHDER PACE3 HYPER DIAE SMOFE FAMM
mixed CAFFTOT ALCONOLD ;

transfer STUDYID :

restrict HUMCIB{SHOEE-2,7}

TRSSHOKE( SHOKE=2,3]

bounds HIBCIG{ -0}

TRSSHOEE( -0 ,<AGE-12) DHA EPA{>0) REDTOT(>0} CAFFTOT(>{
TOTLHCAL{>} ALCONOLI{>0} ;

MRYPRED REDTOTi3} WGTEE {21

MIHESQD .01;

ITERATIORS 5:

MULTIPLES 2;

SEED 2001

un;

B route.Lst F__EE
REDIOT 138 100 0 2
CHOLEETH 2 4 o
CAFFTOT 895 i o
HCIER 845 53 o
TUTLKCAL (L] u o
ALCOHOL3 807 1 o -
HETH 95 ik o
Varilahle HALES
Ohzerved Imputed Combined
Code treg  Per Freq  Per Freq  Per
o 55 6.12 0 0. 55 6.12
1 LEY RN 1 1uw.uu H43 Y3i.68
Total 897 100.00 1 100.00 808 100.00
Variahle HYPER
Ubserved Imputed Combined
Code Freq Per Freq Per Freq Per
u Y TY.bb b Ty.00 Ty 19.62
1 181 20.34 2 25.00 183 20.38
Iotal YU 10U, oy H 1vw. H9% 1uw. v
Variahle DIAE
Ohzerved Imputed Combined a

I
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Imputed Datasets

IVEware.2--Impute\VV20912311 09/23/2011

After a successful submission of the imputation script, the imputed datasets can be found in the DATAOUT folder. The

example script, calling for two imputations, outputted the datasets Impute and Impute2.

Data Sources

Dataset Loaded: Lest

Hame

=5 datasets

S [ 20L10813-11.10.31
E] impute.1ag
£ impute.lst
-] inpute.sasThiat
-] impute2.sas7hdat
E setup Loy

setup.1st
setup_sas

B Ewarc 0.2
File Edil Dala Slalislivs Windww Help
.;/ -. ‘j ;\ E: DATAIN DATAONT DATAPREP COMBETHE IMPUTE DESCRIBE REGRESS SASMOD SYNTHESIZE  SCRIPT

Hodel variables = Parameters = Script

OPTIONS nofmterr:

libmame din 'c:fivevarefdata/datasets/datain’:
libname dout 'c:fivewars/datafmyoutdic’ ;

data _mull :

infile datalines;

filename setup 'c:/iveware/data/myoutdir/impute set':

put _infile ;

datalinesd:]

datain din.test;

dataout dout.impute:

continuous AGE HUMCIG

TRSSMOFE FATIRDEX DHA EPA REDTOT WGTEG
TOTLHCAL 16T ;

categorical (ASECHT GERDER BACEI HYPER DIAE SMOKE EAMMI EDUSUET3 CHOLESTH :
mixed CAFFTOT ALCONOLD ;

transfer STUDYID :

restrict FUMCIE{SHORE-2,2}

TRSSHOERE( SHOKE=2,3) :

beunds HIMCIG{ 0}

TRSSHOKE( =0 <AEE-12) DHA EPAi-0) REDTOT0% CAFFTOTi>Di WETRG(:0}
TOTLKCAL{:0} ALCONOLI{:0} ;

MRYPRED REDTOTi3) WGTEE (2):

MINESQD .01;

ITEPATIORS 5:

MULTIPLES 2;

SEED 2001 :

un;

IVEware2: Impute
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Analyzing Imputed Datasets

By highlighting the imputed datasets and clicking the DATAOUT button, the imputed datasets are loaded and can be used
in an IVEware analysis procedure.

In the example, Impute and Impute2 were loaded and the DESCRIBE procedure opened. The datasets to be analyzed are
listed at the top of the DESCRIBE window. (The loaded message lists only the name of the first imputed data set loaded.)

¥ ¥Eware 0.2
(30PN Edit Data Statistics Window Help
't;;" Bai&[ [© amIf_ DAAT JATAPREP (WBIHE || DPUTE DESCRIBE REGRESS SASMID STNTHESIZE SCRIPT
Data Sources [
Dataeet Loaded: impute [2]
Huiel Varicbles = IFTERACT = CONTRAST Parameters  Script
Hame
= ] datasets v Analysis Tyne ¥ Model Tyme
= |5 datain = -
| meps.sasibdat Variable Label AnalysisType ModelType
| mynatal.sas/bdat 1 STUDYID
é mydata?.eae7Thdat
| mydatas.sas/pdat 2 CASECHT
é nhan.eaeThdat —
] nhanz.sas fhdat &
émhmll]’.l'.lls.sal?hdat 4 GEHDER
| s, sasibat
- nhie?. saeThdat 5 RACES
] phrey.sas fhaat
-] teet.eaeThdat 6 HYPER
=) dataout
impute.eaeThdat 7 LIAB
-] 1pte, sasimdat
= 5 myoutdir g SNIEE
=[] output
= [ 20110815-11.10.31 9 FIMCIG
El mmpute. 1og
R impute.let 10 IRSSMUEE
-] mpute. sashdat
©| impute2. eacThdat AT} FATTHREX
=/ setup. Loy 12 EMBT
% eetup.let
% setmp.sas 13 EDUSUBT3
= [ 20110815-11.28.31
14 DHA_FPA
15 REDTOT
1k CHOLESTH
Ready
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Glossary of Impute Commands

DECLARING VARIABLE TYPES
IMPUTE requires that the SAS data set variables be defined by type. Six types of variables are recognized by the IMPUTE module:
continuous, categorical, count, mixed, transfer and drop. If no variable types are specified, all variables will be assumed to be
continuous. Variable types should be declared before any BOUNDS, INTERACT, or RESTRICT statements (see below).

CONTINUOUS variable list;
Variables declared as CONTINUOUS may take on any value on a continuum. Income is an example of a continuous variable. A
normal linear regression model is used to impute the missing values in these variables. You may want to transform the variable
to achieve normality and then impute on the transformed scale. After imputation you may re-transform the variable back to its
original form.

CATEGORICAL variable list;
CATEGORICAL variables have values that represent discrete values. Gender is a categorical variable. A logistic or generalized
logistic model is used to impute missing categorical values.

MIXED variable list;
Variables declared as MIXED are both categorical and continuous. In a mixed variable a value of zero is treated as a discrete
category, while values greater than zero are considered continuous. Alcohol consumption is an example of a mixed variable. A
two stage model is use to impute the missing values. First, a logistic regression model is used to impute zero vs. non-zero status.
Conditional on imputing a non-zero status, a normal linear regression model is used to impute non-zero values.

COUNT variable list;
COUNT variables have non-negative integer values. A Poisson regression model is used to impute the missing values. The
number of annual doctor visits is an example of a COUNT variable

DROP variable list;
Variables listed after the DROP keyword will be excluded from the imputation procedure and will not appear in the imputed data
set.

TRANSFER variable list;
Variables listed after the TRANSFER keyword are carried over to the imputed data set, but are not imputed nor used as
predictors in the imputation model. Transfer variables, however, can be used in the RESTRICT and BOUNDS statements (see
below). ID is an example of a variable that you might want to treat as a transfer variable.
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DEFAULT variable type;
Variable type can be Continuous, Categorical, Count, Mixed, Transfer or Drop. This keyword declares that by default all the
variables in the data set should be treated as the variable type. The most efficient use of the DEFAULT statement is to declare
the most numerous variable type in your data set as the default type, eliminating the need to type a long list of variables.

Optional Statements

RESTRICT variable(logical expression);
This command is used to restrict the imputation of a variable to those observations that satisfy the logical expression. For instance,
suppose that the variable Yrssmoke indicates the number of years an individual smoked, and the variable Smoke takes the value 1
for a current smoker, 2 for a former smoker or 0 for someone who never smoked.

Then the declaration,
RESTRICT Yrssmoke(Smoke=1,2);

will impute Yrssmoke values only for current and former smokers. It will automatically set Yrssmoke equal to O for never
smokers.

Restrictions on more than one variable may be combined as follows:
RESTRICT Yrssmoke(Smoke=1,2) Births(Gender=2) Income(Employed=1);

When the restriction is not met, the value of the restricted variable will be set to zero for continuous variables and one higher than
the highest observed code for categorical variables.

BOUNDS variable (logical expression);
This keyword is useful for restricting the range of values to be imputed for a variable.

For example,
BOUNDS Yrssmoke (> 0,<= Age-12);

will ensure that the imputed values for Yrssmoke are between 0 and the individual’s Age minus 12. Smoking is assumed not to
begin before the age of 12.

Again, as in the RESTRICT statement more than one variable can be included in the BOUNDS statement.
For example,
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BOUNDS Yrssmoke (>0,<= Age-12) Numcig(>0);

Model-Building Statements
The following commands are useful in the specification of the imputation model.

INTERACT variable*variable;
This keyword enables the users to specify interaction terms to be include in the
imputation regression model.

INTERACT Income*Income, Age*Race;

In this example, the imputation model for all the variables will include a square term for Income and an interaction term of Age and
Race.

STEPWISE REGRESSION

MAXPRED number; OR MAXPRED varlist2 (number);
Specifies the maximum number of predictor variables to be included as predictors in the regression model. A step-wise
regression procedure is used to select the best predictors subject to the maximum number. Setting MAXPRED to a small number
of predictors will greatly reduce the computational time especially for a very large data sets but the imputations will not be fully
conditional.

For example,
MAXPRED 5;

will include the five best predictor variables, the five making the largest contribution to the r-square.

You can also restrict the number of predictors for selected variables.
MAXPRED Income (7) Educ (3);

will limit the number of predictors of Income to the seven largest contributors to the r-square, while the number of predictors of
Educ are limited to the three largest contributors. For other variables, all variables will be used as predictors.
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MINRSQD decimal;

Specifies the minimum marginal r-squared for a stepwise regression. (Minimum initial marginal r-squared for a logistic
regression, and minimum initial r-squares for any code being predicted for a polytomous regression.) This can reduce
computation time. A small decimal number like 0.005 would build very large regression models whereas 0.25 will include a

smaller number of predictors in the regression models. If neither MAXPRED nor MINRSQD is set then no stepwise regression
will be preformed.

MINRSQD 0.01;

In this example, only variables with minimum additional r-square of 0.01 or higher will be included as predictors.

MAXLOGI number;

Specifies the maximum number of iterative algorithms to be performed in a logistic or multilogit regression model. The default
is 50. This is useful if the Newton-Raphson algorithm used in producing maximum likelihood estimates does not converge after
50 iterations. This applies to the convergence criterion for the logistic, polytomous and Poisson regression models. You can
check whether you have such a non-convergence problem by inspecting the log file (e.g., mysetup.log).

MINCODI decimal;

Specifies the minimum proportional change in any regression coefficient to continue the logistic regression iteration process.
This applies to the convergence criterion for the logistic, polytomous and Poisson regression models.

ITERATIONS number;

Specifies the number of cycles you would like the imputation program to carry out. You can specify any number greater than or

equal to 2. Current investigations show that about 10 cycles are sufficient for most imputations. You may want to experiment with
several values and check the differences in the resulting analysis.

MULTIPLES number;

Indicates the number of imputations to be performed. By default only a single imputation is generated. Multiples and iterations

determine p (see page 11). If multiples were specified as 5 and iterations as 10 then a total of 50 cycles will be performed. After
every 10" cycle an imputed data set will be created.

(See section 3.4 for more information about multiple imputations.)

PERTURSB instruction;

The keyword PERTURB followed by an instruction (COEF/SIR) allows the user to control perturbations of imputed values. By
default the IMPUTE module will perturb model coefficients using a multivariate normal approximation of the posterior distribution
and the predicted values using the appropriate regression model conditional on the perturbed coefficients. This is equivalent to using
the COEF instruction. SIR uses the Sampling-Importance-Resampling algorithm to generate coefficients from the actual posterior
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distribution of parameters in the logistic, polytomous and Poisson regression models (See Rubin 1987a, Raghunathan and Rubin
1988, Raghunathan 1994, Gelman, et. al 1995). This is appropriate in situations where normal approximation to the posterior
distribution is not appropriate.

PERTURB Sir;

SEED number;
Specifies a seed for the random draws from the posterior predictive distribution. Number should be greater than zero. A zero seed
will result in no perturbations of the predicted values or the regression coefficients. If the SEED keyword is missing from the setup
file then the seed will be determined by your computer’s internal clock.

NOBS number;
NOBS indicates the number of observations to be used in the analysis. By default all observations in the data set will be used. You
might use NOBS to subset a large data set while testing your setup file.

OFFSETS count variables (offset variable) ;
This statement is used to specify an offsets variable when fitting a Poisson regression model.

For example,
OFFSETS Injuries(Years);
will fit a model predicting the number for injuries occurring per year.

PRINT instruction;
Indicates the printout desired. The options are STANDARD, DETAILS, COEF, and ALL.

For the IMPUTE procedure, the STANDARD and DETAILS keywords instruct IVEware to print the number and distribution of
observed values, imputed values, and combined observed and imputed values for each variable.

The keyword COEF instructs IMPUTE to also print the unperturbed and perturbed coefficients for each iteration of each multiple
imputation. When the ALL keyword is used, in addition to the above, the coefficient covariance matrix for each iteration of each
multiple imputation is also printed.

IMPUTE also printouts a list of the variables used in the imputation model with columns indicating the number of observed cases
and the number of imputed cases for each of the variables.
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The third column of the variable list, labeled “double counted,” is to be used for diagnostic purposes. This entry should be zero. A
non-zero entry indicates that the imputed value of a restricting variable has caused the observed value of a restricted variable to be
set to the restricted value (zero for continuous variables, one higher than the highest observed code for categorical variables; see
RESTRICT above). This usually indicates a mis-specification of the restriction or an inconsistency in the observed data. In either

case, you need to run a data step before the imputation to check the appropriateness of the restriction or correct the data
inconsistency.

For example, if the variable SMOKE, indicating whether or not a respondent smokes, is missing and the variable YRSMK,
indicating the number of years the respondent has smoked, is observed, then logically the respondent should be classified as a
smoker. If SMOKE is not given a value indicating the respondent is a smoker in a SAS data step prior to imputation, the missing
value could possibly be imputed to a nonsmoker value, causing IMPUTE to change the observed value for YRSMK to zero.
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Selecting the Describe Procedure

After loading a dataset, click on the DESCRIBE button. This will open the Model Variables window, listing all variables
in the loaded dataset.

In this example, MYDATAL was previously loaded. The dataset must be loaded before selecting an IVEware procedure
(see page 7).

Dala Suurves

Datasct Loaded: mydatal —
Model Variablee  IHTERACT = COHTRAST | Daramcters = Script

Rame -

|5 [ datasets ¥ |anarysis ropel ¥ [Hoge1 Type|
= ) datain
=] meps . sas it variable Laney Analysisiype HodeLType
Flmepe2.zasThdat | TR
| mydatal.sasih.
j mydatal.eaeTh..
-] mydatas.sas/b .
i-] nhan.eae7hdat
-] nhanz. sas fhiat
| phar=lii et 1 MBRSTAT Marital status
=] nms.sasidat
] nhie?. casThdat 5 VETERAN Veteran status
+-! phreg. sasThdat

I

? AGEBS  Age during 1984

3 RACER  Race b

i~ teet.eaeThdat & EDUC Eduoation of individual-completed wveare
# 5 dataout
= 5 myoutdir 7 THCFAME Family incmme recnde
% 7) output

& POVERTI NHIS poverty index

9 FAMRELE Famaly relatlonship recode

10 MATACT  Majur avlivily

11 HEALTH Hcalth statua

12 BESPOND Respondent

13 HEIGHT Height without shees {in inches)
14 WEIGHT Weight without shoes

13 BIDAYI? Bed days In past 12 months

Doctor visits in past 12 months
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Variable Selection and Analysis Type

To perform a descriptive analysis of a variable (s), highlight the variable in the Model Variables window. Click the arrow
on the dialog box to the left of the ANALYSIS TYPE button and select Table or Mean as your analysis type. Then click
on the ANALYSIS TYPE button.

B WFuare 0.2

File Edit Data Statietice Window Halp

ZEBE[ [©) DATAIN DATAWT DAUPREP CMBINE = DPUTE DESCRIBE REGAESS SASMID SYNTHESIZE SCRIPT

Dala Suurves [ DESCRIRR: mpdatal
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Modcl Variables  INTERACT = COHTRAST = Parameters  Scriph

Hame /\
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= [ datain \ /

-1 meps.sasThdat .tahle hle Lahel AnalysisType HodelType |
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- 4 MBRSTAT Marital status
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=} teat.saaThdat 6 EDUC Education of individual completed years
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14 WEIGHT Weight without shoes

13 EDDAYI? Bed days in past 17 months

16 W12 Doctor visits in past 12 months M

Heauy
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Variable Selection and Analysis Type
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After ANALYSIS TYPE is clicked, the selected type appears in the column headed “Analysis Type.” In the example, the

means and standard errors will be calculated for the variables HEIGHT and WEIGHT.

LR SRR jidl [ DESCRIDE: mydatal e

Dataset Loaded: mydatal

Model Varlables THTERACT | CONTRAST | Parameters = Script

Hame -
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Defining Model Type

To incorporate survey design variables in your analysis, highlight the design variable in the Model Variables window.
Click the arrow on the dialog box to the left of MODEL TYPE button and select the appropriate design feature—stratum,
cluster or weight. Then click on the MODEL TYPE button to the right of the dialogue box.

iy Sl [ DESCRIBE: mydatal

Datapet Loaded: mydatal

Model Variables  INTERACT = COHTRAST  Paramsters = Soript

Hame /
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(g datanut 72 DTFAIIT? Diff getbing antside, 1986
#  output 79 DIFTLT2? Diff using the toilet, 1986
80 HURADLYK Mumier of ADLs, 1986
61 ADLHLPZR HELP willi ADLs, revude, 1986
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83 IDLHLPIR Help with IADLs, 1986
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|ﬂ STRATUM
6 ESU

&7 SEX
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Defining Model Type
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After MODEL TYPE is clicked, the selected design feature appears in the column headed “Model Type.” In the example,
FNLWGT?2 was assigned as the weight variable, STRATUM as the stratum variable, and PSU as the cluster variable.

Data Sources

Hame
=5 datasets
= [ datain

~imydatal sasTh.
I mydataz.sas7h.
E mydatad.casTh.
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The Describe Contrast Window

A Describe analysis can be further defined with a contrast statement. Click on the Contrast tab and type in the contrast
variable. In the example, analysis results will be contrasted by respondent sex. Multiple contrasts can also be specified

(i.e.; SEX RACER) as well as complex contrasts (i.e.; SEX*RACER).

Datapet Loaded: mydatal

Hame

E ) datasets

= ) datain
I meps.sas7hdat
“|mydatal.sas7n.
E mydatal sasTh.
I mydata3.sas7n.

SEX

-] pnrey. sasThaat
{-] test sagThdat
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Describe Parameters

Clicking on the Parameters tab opens the Describe parameter window. Enter the appropriate parameter value in the space
to the right of the parameter name. In the example, the default method of variance estimation, MULT, has been retained
and the analysis title “ANALYSIS 3” has been added.

After you complete entering all parameters, click on the ANALYZE bar at the bottom of the window. This will generate
the Describe script. The script can be viewed by clicking on the SCRIPT tab.
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The Describe Script Window

The Describe script contains instructions entered in the Model Variables, Contrast, and Parameter windows. The script

can be modified by returning to those windows and entering changes. After entering changes you must once again click
on the ANALYZE bar in Parameter window to update the script. You can also type script changes directly in the script

window.

Submit your script for processing by clicking on the SUBMIT bar at the bottom of the Script window.

Pile Edit Data Statistics Window lielp
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Output Files

IVEware.2--DescribeV2092311 09/23/2011

After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of

the script submission. Here you will find the results of the Describe procedure. Errors in the submitted script will be
reported in the describe.log file. If the script was successful the Describe results can be found in describe.lst.

To open an output file, highlight the file and click on the File icon at the top left of the window. In the example,

describe.Ist has been opened.
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Glossary of Describe Commands

STRATUM variable name;
variable name is the name of the stratum variable No missing values are allowed for the stratum variable.

CLUSTER variable name;
variable name is the Primary Sampling Unit (PSU) or Sampling Error Computing Unit (SECU) variable. No missing values are
allowed for the cluster variable.

WEIGHT variable name;
variable name is the sampling weight variable. Sampling weights are usually the product of selection, nonresponse adjustment
and poststratification weights. No missing values are allowed for the weight variable.

MODEL method;
MODEL indicates the variance estimation method to be used. Mult (Default) is useful when there are multiple PSUs within a

stratum, Pair employs the paired selection method, and Diff employs the successive differences method. You can specify different

methods for each stratum.

For example,
MODEL Pair(15,16,17) Diff(20,21,27);

will use paired differences for strata 15, 16, 17, the successive differences for strata 20, 21,27, and Mult for the rest.

TABLE variable list;
This command will produce the weighted proportions and their standard errors for all
levels of a variable(s).

TABLE Race;

Crosstabulations may be indicated with an asterisk, for example:
TABLE Race*Gender;

MEAN variable list;
Means, standard errors, and design effects are calculated for the list of variables following the MEAN keyword.
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For example,
MEAN BMI Age;
will compute the means of BMI and Age.

On the other hand,
MEAN Varl-Var20;
will compute the means of all the variables between the "locations™ of Varl and Var20 in the SAS data set.

BY list;
The BY keyword is used in conjunction with the TABLE or MEAN keyword. The
analyses will be performed for each level of the variable(s) specified in the BY statement.

For instance,

TABLE Race;
BY Gender;

will produce the weighted proportion of each Race category for each of the two levels of Gender.

If variable Agecat is age in 3 categories then

TABLE Race;
BY Gender Agecat;

will produce weighted proportion of each Race category for each of the six combinations of Gender and Agecat.

CONTRAST specifications;
CONTRAST is used in conjunction with the MEAN keyword to compare or estimate linear combinations of cell means or

proportions.

For example,

MEAN Income;
CONTRAST Race;

will produce all the pairwise comparisons of mean Income defined by Race. If Race has three categories then three pairwise
comparisons will be produced.

IVEware2: Describe

45




MEAN Income;
CONTRAST Race*Gender;

will produce comparisons of Income means for all combinations of Race and Gender.

MEAN Income;
CONTRAST Race (.33 .33 .33);

will produce the average across the three categories of Race. (If Race has more than three levels then the above statement will
produce an error message).

You can also specify complicated statements such as

MEAN Income;
CONTRAST Race(-1 O 1)*Gender(-1 1);

This can be useful in testing the significance of some preplanned contrasts in an ANOVA setting.

NOBS number;

NOBS indicates the number of observations to be used in the analysis. By default all observations in the data set will be used. You
might use NOBS to subset a large data set while testing your setup file.

MDATA instruction;

The keyword MDATA followed by an instruction (STOP/IMPUTE/SKIP) indicates how
missing data should be treated by the DESCRIBE module. If MDATA is not included in your setup, cases with missing data will
be excluded from your analysis. This is equivalent to using the SKIP instruction.

MDATA STOP;

will cause the DESCRIBE module to stop if missing data are encountered in any analysis variables.

MDATA IMPUTE;

will impute missing data when used in conjunction with IMPUTE keywords.

PRINT instruction;

Indicates the printout desired. The options are STANDARD (default) and DETAILS.
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When a DESCRIBE procedure includes the IMPUTE missing-data option (see MDATA above) the DETAILS keyword instructs
IVEware to print the number and distribution of observed values, imputed values, and combined observed and imputed values for
each variable.

When a DESCRIBE procedure includes multiple imputations the DETAILS keyword instructs IVEware to print estimates and
statistics for each imputed data set as well as combined estimates and statistics across the imputed data sets.

The STANDARD DESCRIBE printout does not include imputation results.
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5. Describe and Impute Combined
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Adding Impute to the Describe Procedure

If the data to be analyzed by DESCRIBE contain missing values you can, if you wish, incorporate IMPUTE into the

DESCRIBE procedure. The data will be imputed prior to performing the DESCRIBE analysis. No imputed datasets will
be outputted.

To incorporate IMPUTE, click on the MDATA parameter value box in the Describe Parameter window and select
IMPUTE from the pull down menu.
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Adding Impute to the Describe Procedure

The DESCRIBE window will now show two new tabs—Impute Model Variables and Impute Parameters.

File
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Declaration and Treatment of Imputation Variables

In the Impute Model Variables window you can declare variable type, restrict imputation variables, and apply value
bounds to imputed variables. See The Impute Procedure (pages 11-27) for more details.
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Imputation Parameters
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Imputation parameters are entered in the Impute Parameter Window. In the example, 10 multiple imputations with 5
iterations are requested. The starting seed is 100. See The Impute Procedure (pages 11-27) for more details.
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Impute Hodel Variahles

HEGRESE SASMOD SYNTHESIZE  SCRIPT

Impute Parameters Model Variables

INTERACT  COHTRAST Parameters Script

INTERACT

MIHRSOD

MANIOGL

MIHCODT

LITEHATLUNS 3

MULTIPLES 10

PERTURE

oo

HOES

OFFSETS
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Describe Parameters

After you complete entering the imputation parameters, return to the original DESCRIBE Parameters window and click
on the ANALYZE bar at the bottom to update the Script with the new imputation instructions.

File Edit Data Statistics Window Help

r/: ; J ‘;.; E: DATAIN DATROUT [ATAPREF COMBINE IMPUIE DESCRIBE REGRESS  SRSMOD SIiNIHESIZE  SCRIET
Data Sources A

[P DESCRIDE: mydatal

Dataset Loaded: mydatal - - - - - - - -
Impute Model Variables Imgute Paramcters Model Variables  INTERACT = CORTBAST | Paramcters  Script

Hame
= ) dotasets ' L
= [ datain
§ meps . zas Thdat
=1 mixed. sasThilat
= mydatal . sasThdat
= mydata?. sasThdat
£ mydata3. sasThdat
g nhan.sas7hdat WODEL MULT )
f- nhanes0706. sasThdat
g nhis.sasThdat HOES
i~ phreg.easThdat

o testsasThat Loy _________________________________________________ @

= tohit3.sasThdat 3

# [ dataout
g g"":;::" TITLE ANALY¥SIS 3
om
e
( BEnalyze ) I
S~—
Beady

IVEware2: Describe and Impute
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After clicking on the Script tab, the script will now include the imputation instructions. Click the SUBMIT bar at the
bottom of the window and the combined DESCRIBE and IMPUTE script will be submitted for processing.

Data Sources

Hame
= ) fatasets
= ) Aatain
t-| meps sasThdat

=] meps2 . sas7hdat
=] mydatal sasTh..
| mydataz.sas7h..
é mydatald.gagTh.
©=] nhan. sasThdat
=] nhan? . sasThdat
£-] nhanes0708.5a..
=] nhis.sasThdat
=] nn1s . sasibdat
B phreyg. zasThdat
£-] test.sasibdat
& ) dataout
+ ) myoutear
= ) output
0 2U110816-10. 23,06

Ready
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R

Dataset Loaded: mydatal |

| P11 Edit Data Statisties Window Help

b,? 'i ;. ! [: DATATH DATACUY DATAPREP CIMBINE = THPUTE DESCRTEE [EECHESS SATMOD SYNTHESIZE  SCRIPT

Impute Model Variahles [Impute Parameters Model Variables IHTERACT = CONTBAST Parameters | Script

libname dowt 'c:/iveware/datafmyoutdir' :

data null ;

infile datalines:

filename setup 'c:fivewave/data/myoutdir/describe.set’ ;
file setup:

input ;

put _infile :

datalinesd ;

datain din mpdatal:

* Impute keywords:

continuous IEIGIT WEIRT ;

categorical SEX :

Lransfer FHOHE AGEG4 BACER MARSTAT VETERAH EDUC INCFAMR POVERTY FAMRELR
MATACT HEALTH RESPORD BDDAY12 D12 HOSPDAZ REGION

PSUTIPE FESU FMUMS0HS HIRMAUGH HOUSER OWHBUYR MORTGAGE FHAMTOWD ANMTOWED
FHPRSVAL PRESVAL WLEQTRMI WLE10STP STANDIHR SIT?HR STOOPING REACHING RCHOUT
GRASE LIFT2ILE LIFT10LE FUMFIMR CATARACT GLAUCOMA DEAFNESS OSTEOFOR ERDEEHIP
HARDART HYPERTEH CORDHHTD AHGIRA MYDIHMFRC STROEE ALZIHEIME CAHCER ARTHRTIS
DIABETES FALL1?M DIFBATH1 DIFDRES1 DIFEAT1 DIFGET1 DIFWALK1 DIFOUTL DIFTLI1
HMADL HLPADLIR HUMIADL1 HIADLR1 PROXY1 OUTCOMZR INSTENT? LIVIFGZR MOVED2
DIFEATHZ DIFDRES2 DIFEAT2? DIFGETZ DIFWALEZ DIFOUT? DIFTLTZ HUMADL2E ADLHLPIR
HUMIDL2?R IDLHLPIR FRIYGT2 STRATUM PSU :

ITERATIORS 5;

MULTIPLES 10

SEED 100;

+ Desvribe keywurds;
stratum STRATUH :
vlusler BSU ;
weight FRLWGTZ :
mean HETGHT HEIGHT ;

MODEL MULT: o
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After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of

the script submission. Here you will find the results of the Describe procedure. Errors in the submitted script will be

reported in the describe.log file. If the script was successful the Describe results can be found in describe.lst. No imputed

datasets will be outputted.

To open an output file, highlight the file and click on the File icon at the top left of the window. In the example,

describe.Ist has been opened.

/N

Data Sources g
Dataset Loaded: mydatal

Hame

0 5 20110816 11.14.59

[] describe. log
] deacribe.lst
=] setup.log

actup.lat
setup.sas

N

File Edit Data Etatietice Window Help

;/ D ‘_‘ ‘; ., F DATAIN DATAOUT [DATAPREF COMEINE IMEUTE DESCRIBE REGRESS SASHDD  SYNTHESIZE  SCRIPT
. L Sk

Impute Hodel Variahles Imputé Parameters Hodel Varlahles INIERACT = CONTRAST

Parameters Svripl

)

libname dout 'c:fiveware/data/myoutdir’
data _null :
infile datalines;

filename setup 'c:fi fdat afmyoutdir

datain din.mydatal;

* Imgute Keywords:

continuous HEIGHT WEIGHT :

categorical SEX ;

transfer PHORE AGES4 RACER MARTIAT VETERAN EDUC TH
HATACT HEALTH RESFOND EDDAYL1Z? D¥W12 HOSPDAZ REGION
DEUTERE PPSU MUMSOHS WMMDAUCH HOUSER OWHBUER MORTGA
FMERSVAL PREZVAL WLEQTFMI WLELOSTP STANDZHR SITZHE
CRASP LIFT25LE LIFTI0LE HUMFIMP CATARACT GLAUCOMA B
HAHDAHT HYPERIEN CUHUMHID AMGIMA HYUINFEC STHUKE Al
DIABETES FALL13M DIFBATH1 DIFDRES1 DIFEATI DIFGETL
HUMADL HLPADLIE MUMIADL] HIADLH] PHUXE1 UUICUMZR LB
DIFBATHI DIFDPES? DIFEATY DIFGET? DIFWALE? DIFOUT2
HURLPLYH IDLHLPYH FHLWEL? STHATUR P30 ;

ITERATIONS 5:

HULTIFLES 10

SEED 100

# Degeribe keywords:
stratum STHATUR ;

ihe. 'llasrrfllf-.isf

Hean Humber of
IEIGT Cases
1836

68, 45046

Unsreighted
Hean
68.4599

Sum of
Weights
6710814

Upper
Dound
68, 71914
Bias

-0.18211

Factor (Covariance of denominator

SEX 0.02015
2
Hean Humber of
IEIGT Cases
3295
Lower
Dound
63.01325

clugter PSU :

Sum of
Weights
1.062395e+007

Upper
Dound
63, 22047

Weighted
Hean

68. 5548

T Test
1001. 55301
Design

Effect
0.99712

Weighted
Hean

63. 11686
T Test

1195, 40633

Standard
Errer
0.06845795
Brob > |T|

Standard
Errer
0.0527995
Brob > |T|

welgnt FMIMGTZ ;

L

Ready
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Selecting the Regress Procedure

After loading a dataset, click on the REGRESS button. This will open the Model Variables window, listing all variables
in the loaded dataset.

In this example, MYDATAL was previously loaded. The dataset must be loaded before selecting an IVEware procedure
(see page 7).

File Edit Data Statistice Window Help
(3 20 [ oamm oAmovT WATPWP COBTHE  DGUIE DESCRIE| REGAESS SN SYNTHESIZE  SCRIPT

Dala Suurves [P REGRESS: mydatal

Datasct Loaded: mydatal

Model Variables = INTERACT = ESTIMATES Daramcters  Script

Hame
= [ datasets v Warlable Type ¥ Model Type
= ) datain
Z meps.sasibiat variable Lahel variableType Hodellype 4
| pdatal sasindat 1 PHIME  Has telephone
“imydatal.eaeThdat -
=
é nydatas. sas/maat 7 BGES4 Age during 1984
| nhan.sacThiat 3 PACER  Race L
] mhanz. sas huat
[y rhanes0708. sasThdat 4 MERSTAT Marital status
] nn1s. sasibdat
fl kel casmdat 5 VETERAH Veteran status
é phrey. sasThdat
] teet .aeThdat & EDUC Education of individual-campleted yeare
# [ dataout
2 5 myoutdic 7 THCFAMR Family inrome recnde
) output

& POVERTY WHIS poverty index

9 FAMEELH Famly relatlonship recode

10 MATACT Hajur avlivily

11 HEALTH  Health atatua

12 BESPOHD Rezpondent

13 HEIGHT  Height without shees iin inches)
14 WEIGHT Weight without shoes

13 EDDATIZ Eed days in past 12 months

16 IV12 Doctor visits in past 12 months |

Ready
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Variable Selection and Model Type

To select a variable (s) to be included in your regression model, highlight the variable name, click the arrow on the
dialogue box to the left of the VARIABLE TYPE button and choose the variable type—Dependent, Predictor or
Categorical. Then click on the VARIABLE TYPE button. In the example, DV12 is selected as the model’s dependent
variable.

B vevare 0.2
File Edit Data Statistics Window Help
't:,i =N Jo 0 [0 AN DATAWT DATAPREF COMBINE = DNPUTE DESCRIBE REGAESS SASMDD SINTHESIZE  SCRIPT
HEUD ST I seuaess: mydatal
Datazet Lnaded: mydatal EEEEE——
Mndrl Wariahles [HTFRACT ESTIMATES Parameters  Script
Hame
=) dalasels
= datain
-| meps . sasThilal HudelType &
- meps? . sasThdat
I:d myddalal. sasThdal
- mrdata?. sasThdat
2 7
_flqll.cl.ﬁ.sas'i'blnl. e 3
< ALE A TED 4 MARSTAT Marilal slalus 4
= 1han?. sasThdal
£ nhanes0708. sasThdat 5 VEFERAH Veteran status
= 1his. sasThdal
d nhis?.sasThdat & EMIC Education of individual-completed years
_ phrey. sasThdal
-] test.sasThdat 7 INCFAMR Family income recode
% | dalavul
F 5 myantdir & POVERTY HHIS poverty index
) vulgul
Yy FAMBFIR Family relatlonship recode
10 MAJACT Major activity
11 HEALTH  Health etatus
12 RFSPRD  Respandent
13 HEIGHT  Height without shees {in inches)
14 WELWHI  Welght without shoes
13 BDDAYI2 Bed days in pasl 12 munlls
16 IV12 Doctor visita in past 12 montha
17 HOSPDA? Short-stay hosp days in past 12 menths v
Ready

IVEware2: Regress 58




IVEware.2--Regress\VV2092311 09/23/2011
Cateqorical Predictors

Categorical predictors need to be explicitly defined so that IVEware can create dummy variables. Highlight the variable
name, click on CATEGORICAL in the dialogue box, and then click on the VARIABLE TYPE button. In the example,
the variable HEALTH was defined as a categorical predictor.

File Edit Data Statistics Window Help
'{j‘ : j X E: | DATAIN TATAWT DATAPREP COMBINE = DNPUTE DESCRIE REGRESS SASMND SINTHESIZE  SCRIPT
Data faurcee Gl B wess: mpsata CEE
Dataget Tnaded: mydatal T EE— ~
Model Variables 'T  FRTTHATES Parameters = Seript
Hame )
=) j detasets categorical (v Variable T cJ vllnd.cl Typec
5 [ datain -
: meps.sasThiat Variable Lakel VariableType HodelType &
=i meps? . sasThdat = 3
| mydatal.sas7hdat 2 AGES4  Age during 1984 predictor
- mydata?.sasThdat
£ .
_flnymﬂ.ans?bl.nt e 3
2 IR 4 MARSTAT Marilal slalus L
£ nhanes0708. sasThdat 5 VEFERAH Veteran status
-| nhis.sasThdat
d nhis?.sasThdat & EMIC Education of individual-cempleted years predictor
_ phreg. sasThdat
-] test.sasThdat 7 INCFAMR Family income recode
% |5 dataout
# 5 myoutdir & POVERTY MHIS poverty index
) output
Yy FAMBFIR Family relatlonship recode
10 MAJACT Major activity
I|la1tl| etatue categorical
13 FFSPARD  Respandent
13 HEIGHT  Height without shees {in inches)
14 WELWHI  Welght without shoes
13 EDDAY1Z  Bed days in pasl 12 munlls
16 Iv12 Doctor visita in past 12 montha dependent
17 HOSPDAD? Short-stay hosp days in past 12 menths v
Ready
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Defining Model Type

To incorporate survey design variables in your analysis, highlight the design variable in the Model Variables window.
Click the arrow on the dialog box to the left of the MODEL TYPE button and select the appropriate design feature—
stratum, cluster or weight. Then click on the MODEL TYPE button.

File Edit Data Statistics Window Help
S Al : :
!‘/ T “ o |k E‘ . DATATH DATAIUT DATAPREF COMDIHE @ DIMPUTE DESCRIDE REGBESS SASMOD SYHTIESIZEE  SCRIPT

Data Sanrees 3| B RecrEss: mydala

Dataszet Loaded: mydatal EEEEE———
Model Variables INTERACT = ESTIMATES Parameters  Script

Hame: /
25 dataeete categorical v Variahle Type| Flllmlel Type

< [ datain \\
- mepe . eaeThdat Variahle stratum ~— VariablaType HodelType A
—j MepsE . sas hidat 72 MOVED? Moved since 1984 cluster riew
“Imydatal.eacThdat weight
-imydatal.sas/bdat i3 DIFEATHZ DATT bathing or py 1386
“Imydata?.eacThdat id
-1 nhan.sasibdat T4 DITDRESZ DIff dressing; 1 p.nonp
_j mhan?. sagThdat offsets

= nnanesuus. sassheat 75 DIFEAT) Diff eating, 1D

“} nhie.eaeThdat
-1 nh1s?. sas ihdat
| phreg. eaeThdat

76 DTPRETY?  Diff getting infont of bed/rhairs, 1986

77 DIFWALR? Diff walking, 1986

"] test.sasidat
o e 78 DLFUUT? DIIT getting outside, 1%6
# [ mymutesr
5 ookput 79 DIFTLIZ Diff using Ui Luilel, 1986

00 MIMADLIT Famber of ADLa, 1986

g1 ADIHIPIR HEIP with ADLz, recode, 1086
#7 MMIDL2R Humber of IADLs, 1986

&3 IDLHLP2R Help with IADL=, 1986

44 FHL¥EI2 Final 1966 L50A welght

§3 STRATIM

g5 PSU

87 SR

< |

Ready
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Defining Model Type
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After MODEL TYPE is clicked, the selected design feature appears in the column headed “Model Type.” In the example,
FNLWGT?2 was assigned as the weight variable, STRATUM as the stratum variable, and PSU as the cluster variable.

File k@t Data Statistics

Nata Snnrees

Dataset Loaded: mydatal

#indow  Help

74 =N ‘,"\ 3 E | DATAIH DATAWT DATAFREF COMDINE = IMPUTE DESCRIDE REGRESS SASMOD SYNTIESIZE  SCRIPT

[P REGRESS: mydalal

Model Variahles | INTERACT | ESTINATES = Parameters | Script

Hame:
115 datasctas

=[5 datain
= mepa.3a3Thdat
meps?. sasThdat
mydatal.saa7hdat
mydata?.sasThdat
mydata3.saaThdat
nhan. sasThdat
nhan?. saaThdat
nhanes0708. sasThdat
nhia.saaThdat
nhis?.sasThdat
phreg. saaThdat
test.sasThdat

1 |5 datacut
= [0 myoutdir

) output

i o0 A ) W 0

[T

CEX

oategorical % Variable lne] olueter vl]!nd.el Type

Variable Lakel
72 MOVED2 Moved since 1954 SO0A interview

WariableTypc

73 DIFHATHZ DIIT bathing or showering, 1346

74 DIFDRESZ DLLL dressing, 1986

75 DIFEAT? Diff cating, 1986

76 DIFGET? Diff getting infout of bedfchairs, 1986
77 DIFVALE? Diff walking, 1986

78 DIFOUT2? Diff getting outside, 1986

49 DIFTLI2 DIiff using the tollet, 1986

&0 FIMADLIR Wumber of ADLs, 190G

21 ADLHLPIR HELP with ADLe, recode, 1936

22 WIMTDLIR Wmmber of TADI=, 198R

&3 IDLHLP2R Help with IADLs, 1986

44 FULWETY Final 1%66 L5UA welght Welght
§3 STRATIM slralum
06 50 cluatcr
87 SEX

| >

ModelType

<

Ready
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To estimate values of the dependent variable for specific predictors, click the Estimates tab and directly type the estimate

statements into the opened window.

Dala Suurves

Datasct Loaded: mydatal

Hame
= [ datasets
= [ datain
-1 meps.sasThdat
“ i mepe?. eagThdat
-imydatal.sasThdat
“imydatal.eaeThdat
-imydata3.sasThdat
) nhan.eae7hdat
=} nhan?. sasThdat

| nhanee0708. eaeThdat
-} nhis.sasThdat
=] nhia?.saaThdat
-1 phreg.sasThdat
=} teat.saaThdat

# [ dataout
1 15 myoutdir

) output

File Edit Data Statictice Window Help

ZEBE[ [0 DATIN DATAT DATAPREP (WBIHE | DPUTE DESCRIBE REGRESS SASMID STNTHESIZE SCRIPT

B RRREFRS: mpdatat

Model Variables INTERACT| ESTIMATES JParameters Script

THTERCET (1) AGESd (1]
THTFRCPT (1) FMIC (1)

: INTERCET (L) HEALTH{L)

+ THTFRCPT (1) WRALTH{D 1}

: INTERCET (1) HEALTH{D 0 1}

HFATTHA: THTFRCPT (1) WFALTH{A N 0 1)

T e

Heauy

IVEware2: Regress
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Regress Parameters

Clicking on the Parameters tab opens the Regress parameter window. Enter the appropriate parameter value in the space
to the right of the parameter name.

In the example, the defaults for LINK (LINEAR) and MDATA (SKIP) have been retained. The values for PREDOUT,
ESTOUT, and REPOUT are the output file names that will include predicted values, estimates and covariances, and
estimates for sampling replicates respectively.

After you complete entering all parameters, click on the ANALYZE bar at the bottom of the window. This will generate
the Regress script. The script can be viewed by clicking on the SCRIPT tab.

File FRdit Data Statiztirs Windew Help
.t;:"— @&k [ DAIAIN DAIAWT DAIAPREP (WBINE = DNPUIE DESCRIEE REGRESS [SARMND STNIMESIZE  SCRIET

Data Sources Ll B reoness: myaata

Dataget Loaded: mydatal
Model Variables = INTERACT = ESTIMATES = Parameters  Soript

Hame
= ) datasets

= ) datain
meps.sasibiat
MEPSZ. sas thdat
mydatal.sas/bdat
mydatay.sas/bdat HNTHTRR v
nydatas.sasibdat
nhan.sasibdat HODS
nhan¥.sas hdat
nhanesU/Ub. sas/bdat

it

nn1s.sasibat PLOT
nn1s?. sas hiat
phreg. sasfhiat AT ORT

i i ) e i ) e
=
]
=
<

test.sasibdat
+ ) darannt MIRCODT

2 5 mymntdir
=) nntpnt:

Ready
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The Regress Script Window

The Regress script contains instructions entered in the Model Variables, Estimate, and Parameter windows. The script can
be modified by returning to those windows and entering changes. After entering changes you must once again click on
the ANALYZE bar in Parameter window to update the script. You can also type script changes directly in the script
window.

Submit your script for processing by clicking on the SUBMIT bar at the bottom of the Script window.

B vEwarz 0.2
File Edit Data Statistics Window Help
t/ - 1 ; | ': DATATH DATAOUT DATAFRER COMETHE DFUTE DESCRIBE TECRESS SATMOD SYNTHESIZE  SCRIPT

Data Sources Ll B RECRESS: mydatal

Dataset Loaded: mydatal

Model Variables INTERACT @ ESTIMATES = Parameters Script

e EE— likname dout 'c:fivewarefdatafmyoutdir': ~
e = data _null ; |
g infile datalines;
filename setup 'c:jfiveware/datafmyoutdir/regress.set’;

i mepe. easThdat
] mixed. azThdat

Flmydatal. zasThiat tile ?et‘“’:

1 mydata2. sasThiat “'f"t: 0

= put _infile :
mydata3. casThdat = 2

L gl datalinesd;

F-] nhan. gae7hdat

-] nhanee0708 . saeThiat
-] nhie. gaeThdat

i phrey. eag7hdat

E] test.sasThdat

[] tobit3 sasThdat

datain din.mydatal;

stratum STRATIM ;

cluster PSU

weight FHLWGIZ ;

dependent V12 ;

predictor AGEGS EDUC HEALTH SEX

E i_ - d“a.“t categorical HEALTH :
=0 myoutdir LINE LIHEAR;
o MDATA SETP:

PREDOUT dout .PREVAL ;

ESTOUT dout.COVARTANCE;

REPOUT dout.REPLICATE:

estimates

LEBEX: INTERCET(1) AGESL {1) ]

EDUC: INTERCET(1) EDUC {1} i

HEALTH1: THTERCET(1} HEALTH{1) i

MEALTH?: INTERCET{1} HEALTH{D 1} i

MEALTH3: INTERCET{1} HEALTH{D 0 1} i

MEALTHS: INTERCET{1} HEALTH{D 0 0 1}

rn;

tregressiname=regress, dir=c:fivewarefdatafmyoutdir):

v
( Submit )

Ready
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After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of

the script submission. Here you will find the results of the Regress procedure. Errors in the submitted script will be
reported in the regress.log file. If the script was successful the Regress results can be found in regress.Ist.

To open an output file, highlight the file and click on the File icon at the top left of the window. In the example,

regress.Ist has been opened.

The diagnostic files are also included in the OUTPUT folder. The example script, calling for three diagnostic files,
outputted PREDVAL, COVARIANCE and REPLICATE. The contents of these files can be view in SAS outside the

IVEware environment.

IVEware2: Regress

i Edit Date Statistics Window Ielp

',/ ‘\1 ;‘ ] E: DATATH DATAOVT DATAPREP COHETHE DEUTE DESCRIEE TREGRESS SASMOD SYNTHESIZE  SCRIPT

Data Sourcca

Dataset Loaded: mydatal

Hame

=) dalasels

0 5 datain
] mepe. eacThdat
-] mixed. sazTnaat
] mwdalal. sasThaal
f=! mydata?.sasThdat
[-] mydata3.caeThdat
-] nhan. zasThdat

[-! nhis.saa7Thdat

[-] phrey. eazThdat

[-] test_sasThdat

5] Lubil3.sasThial
[ 5 dataout

2 5 myoutdir

) 20110906-10.26.47

-] preval.caeThdat
£l regress. log
=, rearess.lsl

{-] replicate.sas7hdat

=] eetup.log

setup. st
y selup ., sas

E ahanes0T08 . saxThdal

[=] covariance . sasThda!

Ready

Modcl Variablca INTEBACT = ESTIMATES Dlaramctera Soript

Libname dout 'c:fivewarc/datafmyoutdiz’;
data null ;

infile datalines:

Lilename selup 'vifiveware/dalafmouldic/ regre
file setup;

ingut ;

put _infile :

dalalinesd:

datain din.mydatel;

etratum STRATUM ;

clugter PsU :

weighl FHLHGIZ -

dependent W12 ;

predictor AGESY EDUC HEALTH SEX
categorical HEALTH ;

LINK LIHEAR:

HDATA SHIE;

PREMUT dout.PREVAL ;

ESTUUT dout . CUMARLANCE

REPANT dunl. . REPT.TCATE :

estimates

ACEX: THIERCTT{1} AGES4 {1)
EpUC: IMIEBCET{1) EDUC (1)
WFATTH1: THTRRCPT(1) HFALTH({1)
JMEALTIE2: THIERCET{1) ICALTIL{O 1}
WEALTH3: THTERCPT(1} HEALTH(D 0 1)
HEALTHA: IMIEBCET{1} HEALTH{U U U 1}

e e e e e

i regreee.let

Yariable

Intercept
ACE34
EDUC
HEATTH. |
HEALTH.2
HEALTH.3
HEALTH.1
SEX

Variable

Tnterrept
AGET4
EDUC
HEALTH.1
HERITH.2

2

™hn:

Eetimate ¥3% Contidence Interval
Tmwer pper
9.67055035 4.2071027 14.9099134
0.0242635 D.0256415 0.0741685
v.11aud e RLEFFEE V] Uiy
-9_34771RA& =11.RITA119 ~T.NARI2NT
-9.1956046 -11.1006273 -T7.2903819
7.7243830 9.9992120 5.4405531
-5.1632127 -7.3390457 -3.5875797
n_1R%33NT -N.ARIRRTI 1. 2129285
Deaign SRE % Diff
Effect Ectimate SRS v Eet
n.RAAIN 9.9RTIPR? i.1a919
0.33663 0.0093774 -61.33179
1.92492 0.1239522 9.08921
2.00469 -0.1456473 -2.09342

1.67782 -B.9212334

$IVEware Javkknile Bepression Provedure, Tue Sep

-2.98372
06 10:26:46 2011

Varlahle Tesign SRS % D1ff

Effecl Eslimale SES 7 Esl
JEALTIL. ) 2. 75062 -7.0200504 -1.25039 -}
— —_— — ===

Yregreaainame=regress, dir-c:fivewarc/data/myoutdir):

[

|
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Glossary of Regress Commands

Required or Standard Statements

DEPENDENT variable name;

This specifies the name of the dependent variable in the regression model. Dependent variables are assumed to be continuous
unless the CATEGORICAL keyword is included in the setup file (see below).

PREDICTOR variable list;
This specifies the right hand side of the regression model. Predictor variables are assumed to be continuous unless they are

defined as CATEGORICAL (see below). Interaction terms can be specified by using the “*” notation.
For example,
PREDICTOR Income Age Income*Age;

LINK model;

LINK defines the type of regression model to be fit. Specify Linear for fitting a multiple linear regression model, Logistic for
fitting a logistic (binary) or generalized logistic (polytomous) regression model, Log for fitting a Poisson regression model for a
count variable, Tobit for fitting a tobit model or Phreg for fitting Proportional Hazards model (Cox model).

RUN;
This should be the last statement in the setup file.

Optional Statements

STRATUM variable name;
variable name is the name of the stratum variable. No missing values are allowed for the stratum variable.

CLUSTER variable name;

variable name is the Primary Sampling Unit (PSU) or Sampling Error Computing Unit (SECU) variable. No missing values are
allowed for the cluster variable.

WEIGHT variable name;
variable name is the survey weight variable. Survey weights are usually the product of

selection, nonresponse adjustment and poststratification weights. No missing values are
allowed for the weight variable.
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NOTES:
1. If the STRATUM, CLUSTER and WEIGHT variable are not specified then a
simple random sample analysis will be performed.

2. If a design based analysis involves only a WEIGHT variable and no STRATUM or
CLUSTER variable then a pseudo stratification variable and a pseudo cluster variable
should be used. When using pseudo variables, all observations in the data set should
have the same value for the pseudo STRATUM variable (e.g., 1), while each
observation should have a unique value on the pseudo CLUSTER variable (e.g.,
observation ID number or SAS system variable N ). The pseudo variables should be
created in a SAS data step prior to performing the analysis. See the Appendix for an
example data step creating pseudo stratification and pseudo cluster variables. The
inclusion of pseudo variables will increase the time REGRESS needs for analysis.

CENSOR variable name (number);
variable name is a censoring variable, and number is the code indicating censoring. If the number is omitted then by default 1 will
be considered as the code indicating censoring. The Censor statement is required if the LINK is specified as Phreg.

For example,

LINK Phreg;
DEPENDENT Survivaltime;
CENSOR Died (0);

In this example, respondent survival time is predicted censoring on whether or not the respondent died.

CATEGORICAL variable list;
declares that the listed variables are to be treated as categorical. If a variable with k categories is listed on the CATEGORICAL
and PREDICTOR statement then k-1 predictors (dummies) will be included in the regression model. The category with the
highest code value will be the reference category.

OFFSETS count variable(offset variable);
This statement is used to specify an offsets variable when fitting a Poisson regression model.

For example,
OFFSETS Injuries(Years);

will fit a model predicting the number for injuries occurring per year.
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ID variable name;
Specifies the variable to be used as the unique subject identifier. This allows for linking the PREDOUT file (see below) created by
the REGRESS module to other files.

NOINTER;
This keyword will fit regression models without the intercept term.

ESTIMATES label: specification;
This is useful for estimating values of the dependent variable for a specific set of covariates or testing hypotheses involving the
estimated regression coefficients.

For example, suppose that the following regression model is fit:
Y= ,Bo + L%+ X, + ﬂsxs
If we are interested in predicting Y when x, =1,X, =2 and x, =0 then we can obtain the

predicted value and the 95% confidence interval by using the following statement:
ESTIMATES Mylabel : Intercept (1) X1(1) X2(2);

Several estimates can be requested by separating them with *“/ ™ .

ESTIMATES Mylabell: Intercept (1) X1(1) X2(2) /
Mylabel2: Intercept (1) X1(1) X3(1) /
Mylabel3: Intercept (1) X2(1) X3(1) ;

BY variable list;
The regression analysis will be performed for each level of the variable(s) specified in the BY statement.

For instance,
BY Gender;

will produce regressions for each of the two levels of Gender.

If the variable Agecat is age in 3 categories then
BY Gender Agecat;
IVEware2: Regress 68




IVEware.2--RegressV2092311 09/23/2011
will produce regressions for each of the six combinations of Gender and Agecat.

NOBS number;
NOBS indicates the number of observations to be used in the analysis. By default all observations in the data set will be used. You
might use NOBS to subset a large data set while testing your setup file.

MDATA instruction;
The keyword MDATA followed by an instruction (STOP/IMPUTE/SKIP) indicates how missing data should be treated by the
REGRESS module. If MDATA is not included in your setup cases with missing data for model variables will be excluded from
the regression. This is equivalent to using the SKIP instruction.

MDATA Stop;
will cause the REGRESS module to stop if missing data are encountered for variables in the regression model.

MDATA Impute;

will impute missing data when used in conjunction with IMPUTE keywords. See section 5.4 for more on combining IMPUTE and
REGRESS functions.

PLOT libname.filename;
This keyword creates a series of diagnostic plots including residual, leverage, influence and normal probability plots. The plots
will be stored in the file name specified after the PLOT keyword.

MAXLOGI number;
Specifies the maximum number of iterative algorithms to be performed in a logistic or multilogit regression model. The default is
50. This is useful if the Newton-Raphson algorithm used in producing maximum likelihood estimates does not converge after 50
iterations. This applies to the convergence criterion for the logistic, polytomous and Poisson regression models. You can check
whether you have a non-convergence problem by inspecting the log file (e.g.,mysetup.log).

MINCODI decimal;
Specifies the minimum proportional change in any regression coefficient to continue
the logistic regression iteration process. This applies to the convergence
criterion for the logistic, polytomous and Poisson regression models.

PRINT instruction;
Indicates the printout desired. The options are STANDARD (default) and DETAILS.
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When a REGRESS procedure includes the IMPUTE missing-data option (see MDATA above) the DETAILS keyword instructs

IVEware to print the number and distribution of observed values, imputed values, and combined observed and imputed values for
each variable.

When a REGRESS procedure includes multiple imputations the DETAILS keyword instructs IVEware to print the estimates and
statistics for each multiple as well as for the combined multiples.

The STANDARD REGRESS printout does not include imputation results.
line;

OUTPUT FILES
REGRESS can output SAS data sets for diagnostic purposes and for further analysis.

PREDOUT
outputs a file containing predicted values, residuals and leverage information.

For example,
PREDOUT Mylib.Predval;

creates an output file called Predval containing the predicted values, their standard errors and 95% confidence intervals. If an
ID statement is included in the setup an ID variable is also included in the data set.

ESTOUT

Outputs a file containing estimates and their variances-covariances. (ESTOUT produces a SAS estimate type data set. See the
SAS user manual for more details).

For example,
ESTOUT Mylib_Est;

creates an output file called Est containing the estimates and variances-covariances.

REPOUT

Outputs a file containing estimates for each replicate. Estimated regression coefficients are provided for each combination of
STRATUM, CLUSTER and BY variable.
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/. Regress and Impute Combined
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Adding Impute to the Reqgress Procedure

If the data to be analyzed by REGRESS contain missing values you can, if you wish, incorporate IMPUTE into the

REGRESS procedure. The data will be imputed prior to performing the REGRESS analysis. No imputed datasets will be

outputted.

To incorporate IMPUTE, click on the MDATA parameter value box in the Regress Parameter window and select

IMPUTE from the pull down menu.

Dataset Loaded: mydatal

Hame

= ) datasets
= |5 datain
- meps.sasThidat
- mixed.sasThdat
- mydatal.sasThdat
- mydata?.sasThdat
=i mydata3. sasThdat
-; nhan. sas7hdat
=) nhane=NTNR . sazThdat
-; nhiz. sazThdat
. phreg.eaeThdat
=i teat.saaThdat
- tobit).sas7hdat
& ) dalavul
# ) mpoutdir
) output

Ready

File Edit Data Statistics Window Help

'J/: r_ “i ;\' D DATAIN DATAOQUT DATAPREF COMBIKE IMPUTE [LESCRIEE BEGRESS SASMOD  SYNTHESIZE  SCRIPT
Data Sources B

Model Variablee

P FEGRISS: mydatal

INTERACT ESTIMATES = Parameters Soript

Analyze
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Adding Impute to the Reqgress Procedure

The IMPUTE window will now show two new tabs—Impute Model Variables and Impute Parameters.

B VEware 0.2

File Edit Data Statistics Window Help

‘,} L 2 [ oamm oamor  oamaemee cmsm: SCRIPT
Data Sources B

P pEopss: mydatal

Dataset Loaded: mydatal
Impute Model Variables — Impute Parameters Hodel Yariahles — IMIERACT = ESTIBATES — Parameters  Script

Hame
= ) datasets I + pecault Variable Type
= O datain
=i meps. sazThdat Wariahle Lahel PariahleType Restrirt Rumds - |
=i miwed . =asThdat
= mydatal.sacihdat 1
~.mydatal. easThdat
= mydata3.sas7hdat
- nhan.sas7hdat 3 BACER Race b
=2 1hanes0708. sasThdal
= (M ECERREIERT 4 MARSIAT Marital status
=] phreq.sasThuat
-/ test.sasThdat 5 VETERAH Veteran status

PHOHE  Has telephone

9 AGES4  Age during 1984

=; tobit3.sasThdat
B ) dataout 6 EDUC Education of individual-completed years

# ) myoutdir
) output 7 INCEAMR Family income recode

§ POVERTY HHIS poverty index

9 FAMRELR Family relationship recode

10 MAJACT  Major actiwity

11 HEALTH Health status

12 BESPORD Respondent

13 HEIGHT  Height without shoes {in inches)
14 HEIGHT Weight without shoes

15 B)DAY1? Bed days in past 12 months

Ready
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In the Impute Model Variables window you can declare variable type, restrict imputation variables, and apply value
bounds to imputed variables. See The Impute Procedure (pages 11-27) for more details.

P VEware 0.2

Data Sources

Dataset Loaded: mydatal

Hame

= ) datasets

= |5 datain

=i mcpa. saaihdat

=i miwed.sasThidat
=i mydatal. sasThdat
=2 mydala?. sasThdal
~Imydata3.sasThdat
nhan. sasibdat
nhanes0708. sasThdat
nhis.sas7hdat
phreq.sasThdat
= test.sasThdat

= 5 N11NRT9-12.90.33

File Edit Data Statistica Window Help

Irpute Model Variables Impute Parameters | Model Variahles | INTERACT | ESTIMATES = Parameters  Script

2 F :
f&-/?,_ Tj ;\- E: DATATHN DATAOUT DATAPREP COMBIRE ° IMPUTE DESCRIEE

P Fomrss: mydatat

BEGRESS SASMOD  SYNTHESIZE  SCRIPT

-

rombinmoms

¥ Defanlt Wariahle Type

2 AEES4

3 BACER

4 MARSTAT
5 VETERAH
6 EDUC

7 INCEAMR
8 POVERTY
9 FAMRELR
10 HAJACT

11 HEALTH
12 BESPOHD
13 HEIGHT

14 WEIGHT

15 BDDAT12

Variable

Label
Age during 1984
Race
Marital status
Veteran status
Education of individual-completed ve.
Family income recoie
HHIS poverty index
Family relationship recode
Major activity
Health status
Respondent
Height without shoes {in inches)
Height without shoes

Bed days in past 12 months

gl)nc!t.nr wigits in past 12 months

VariableType Restrict Eounds ba

continuous
transfer
transfer
transfer
continuous
transfer
transfer
transfer
transfer
categorical
transfer
transfer
transfer

transfer

continuous

[
O
1%

3
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Imputation parameters are entered in the Impute Parameter Window. In the example, 10 multiple imputations with 5
iterations are requested. The starting seed is 500. See The Impute Procedure (pages 11-27) for more details.

B VEware 0.2

File Edit Data Statistics

Data Sourcee

Dataset Loaded: mydatal

Window Help

P srumess: mydatal

Hame
= ) datasets
= ) dalain
—| meps. sasThdat
-/ mixed.sasThdat
- mydatal.sasThdat
- mydata?.sasThdat
- mydatad.sasThdat
-7 nhan.sasThdat
-; nhanes0708. sasThdat
- nhis.sas7hdat
= phreq.sasThdat
-; test.sasThdat
=) tohit3. zasThdat
= 5 dataout
+ ) mpoutdir
0 =) output
=] j 20110029-12.20.733

Impute Model Variables

Y e F: - :
V' j ;\ E- DATATN DATAOUT DATAPREF COMBIFE = IMFUTE DESCRIBE BEGRESS SASMOD  SYNTHESIZE  SCRIPT

Impute Parameters Model Variahles

IHTERACT = ESTIMATES  ©Parameters Script

INTERACT

MIHRSQD

HAXT0GI

HINCODI

ITERRTIONS 3

MULTIFLES 10

TPERTURE

SEED 5000

HOBS

DFESETS
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Regress Parameters

After you complete entering the imputation parameters, return to the original REGRESS Parameters window and click on
the ANALYZE bar at the bottom to update the script with the new imputation instructions.

File Edit Data Statistics Window Help

ﬁrl_‘ :j ;}g § E’ DATATHN DATAOUT DATAPREP COMBIFE = IMPUIE [DESCRIEE EEGRESS SASMOD  SYNTHESIZE  SCRIPT
: o3 L :

Data Sourcee B

Dataset Loaded: mydatal p—
Impute Model Variables Impute Parameters = Model Variahles = INTERACT | ESTIMAIES  Parameters | Scrimt

Hame
= ) datasets

= ) dalain
-/ meps. sasThaat
-] mixed. sashuat LINK  LLINEAH v
- mydatal.sasThdat
= mydata?.sasThdat HOIHTER
- mydatad.sasThdat
- nhan. sas7hdat

et csniat | | s
=: nhis.sasThdat -
= phreq.sasThdat PLOT

-; test.sasThdat

= tahit3.zasThdat HAXTOGT
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The Reqgress Script with Imputation Instructions

gER X

Data Sourcecs

Datasct Loadcd: mydatal

File Edit Data S5tatistics Window Help
n B

C . DATATH DATAOUT DATAPREP  COMBINE IMPUTE DESCRIBE REGRESS SASHOD SYWIHESIZE  SCRIPT

After clicking on the Script tab, the script will now include the imputation instructions. Click the SUBMIT bar at the
bottom of the window and your combined REGRESS and IMPUTE script will be submitted for processing.

P REGRESS: mydatal

Impute Model Variables Impute Parameters Model Variables INTERACI ESTIMATES = Parameters Script

-| meps.sas7naat
- muxed. sasibdat

nhan.sasThdat

-1 nhis.sasThdat
-] phrey. sasThdat
-] trat . zazThdat
-] tobit3 sasThdat
* 5 dataont
& ) myoutdir
O 5 cutput

* 5 20110029-12.20.1)

| mydatal.sasThdat
-{mydata?.sasThdat
-{mydatal.sasThdat

E file setup:
-] nhanes0708 .sasThdat input ; Eﬁ

OPTIORS nofmicrr:

|3

libname din 'c:fiveware/datafdatasetsfdatain’;
Libmame dunl ‘v fivewarefdalafigualdic’ ;

data null ;

1nf1le datalines;

filename setup 'c:fivewarefdataf/myoutdirfregress.set’;

put infile :
datalinesd ;| 3
datain din.mydatal;

+ Impute keywords:

eantinnans AREA4 EDIC TV19 @

categorical HEALTH :

tranefer PHOHE BACER MARSTAT VETEPAN INCFAMR POVERIY FAMRELR

MHATRCT REST'OHD HEICHT WELCHT EDDA¥12 HOSCDAZ RECION m
ESUTTEE EPSU HUMSOHS HUMDAUGMI JIOUSER OWHDUYR MORTGAGE EHAMTOWD AMTOWED
EHEPBSVAL PRESVAL WLKQTFMI WLEK105TP SIAHDZHR SITZHR STOOPING REACHIHG RCHOUT
GRASF LIFT23LE LIFTIOLE MUMFLMR CATRARACT GLAUCOMA DERFNWESS OSTEOPOER BROKEHIP
HAKDART HYPEHIEN CUHUMHTD ANGINA MYUIHFRC STHUKE ALYHEIHH CANCER AHTHHILS
DIABETES FALL12M DIFBATHI DIFDRES1 DIFEAT1 DIFGET1 DIFWALEL DIFOUT1 DIFILT1
HIMADL HLPADLIR FUMIADL1 HIADLR1 PROEY1 OUTCOM2?R INSTRMT? LIVINGZR MOVED2
DIFBATH? DIFDRES2? DIFEAT? DIFGET2 DIFWALK2 DIFOUTZ DIFTLI2 WUMADLIR ADLHLPIR
HIMIDLIR IDLHLPIR FRLWET2 STRATIM PSU SEX

TTERATIONS 5:
MULTIPLES 10;
SEED 500;
/\ v
y4 AN
( sumit )

\ﬁ/ £

Ready
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After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of

the script submission. Here you will find the results of the Regress procedure. Errors in the submitted script will be
reported in the regress.log file. If the script was successful the Regress results can be found in regress.Ist. No imputed

datasets will be outputted.

To open an output file, highlight the file and click on the File icon at the top left of the window. In the example,

regress.Ist has been opened.

Dataser |naded: mydatal

Heme:

= ) datoscts
= [ dalain

- mPps _sasibndat
-] miwed. gagThdat
=1 mydatal.saaThdat
-1 mydata?.sasThdat
- mydatai.sasThdat
-] mhan _zasihdat
“] nhanee0708 . eaeThdat
=i nhis.asasThdat
=] phreg. sasThdal
-l test.sasThdat
-] tnhit3. =asThdat

= O 2UL1UB2Y-12. 36, 12
a reqress Llog

S regreee.let
=, setup.log

[ setup.1st
[£] sptup.sas

Keady

EGRESS

W Eran: 0.2
File K1t Data Atatisfine Hindmr Help

< t/b '1 ; g ! ; DATATH BATAMIT DATAPRRP  OMIMTHE THPIFFE  DESCATRE  ORAERSS SAQWAD  SYNTHRSTRE  SCRTPT
Data Sources A

Impute Hodel Fariables Impute Farameters Model Variables  INTERACT  ESTIMATES

Parameters

Script

OPTIORE nofmterr:

i reqress. 1=t

CIEX |

Llibmame din "v;fivewarefdalafdalasels fdalain' ; a1l
1ibname Gout 'o:/ivevare/data/mgoutdir’ : HEALTH.2 -0 4970715 09772383 -9.71823
data mull : 0.00000
. NBALTIL. 3 -0.0311006 1.1520122 ~6.96652
filenome setup 'c:fiveware/datajmyoutdicfregred 0-00000
Lile selup; HEALTH. 4 =N H1AEYA IR %]} ~h. IIYHART
e 0.00000
put  infile
datalincad: Variable Eslimale 95% Cunlidenve Inlerval
datain din.mydatal; Lower Tpwer

Intercept 10.6511377 5.8772624 15.4250139
* impnte Kegwaris: AEESL 0.0178513 -0.0304024 0.0661049
continuous AGES] EDUC DV1Z ; EDUC 0.1229969 -0.0249229 0.2009166
categorical HEALTH : MEALTH.1 -9.6333363 ~11.8731936 ~7.3974768
LransCer PHOHE RACER. MARSTAT VETERAH IHCFAMR P HEALTH. Y -y Aymnn =11.414mrH =1 hNIviana
MATRCT RESPOMD HEIGHT WEIGHT EDDAY¥12 Hosepaz mj MEALTH.3 -8.0311006 -10.3933206 -5.7683806
PSUTYPE PRSIl MIMSOHS WIMDAIGH WOUSFR (HWRIVR iy HEALTH. 4 5.8158244 7.6871793 3.9444605
FNPRSVAL PRESVAL WLKQTFMI WLK10STP STAMDOHR ST
GRASF LIFT25L0 LIFT10LD MUMFLMR CATARACT GLaucy ¥ariahle Desiqn SBS * parr
HARDART HYPERTEH COROHHTD ANGIHA MYOIRERC STRO e kstimate SRS ¥ KSE
DIAHETES FALL1ZM DLFBATHL DLFDRES] DIFEAT1 puef [ntercept 0.75238 11.3302030 6.37636
HMADL HIPADL1R FUMIADL1 HIABLR1 PROYTL ourcae ACESL 0.53245 0.0034936 £0.42064
DIFEATHI DIFDRES? DIFEAT? DIFGET? DIFWALK2 DIFg EPUC 2.02691 0.1582397 12.39291
HMIDLZR TPLILPZR TRLWGT2 STRATUM BSU SEX ; | HEALTH.L 2.11931 -9.3391684 -3.07377
ITERATIONS 3: MEALTH. 2 1.77750 -0.1158867 -L0130 v
HNLTIPLES 110
SEED 500:

-
Submit

< |
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8. The SASMOD Procedure
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After loading a dataset, click on the SASMOD button. This will open the Model Variables window, listing all variables in

the loaded dataset.

In the example, PHREG was previously loaded. The dataset must be loaded before selecting an IVEware procedure (see

page 7).

IVEware2: SASMOD

P ¥Eware 0.2 - [SASHOD: phreg]

| Eile Edit Data Statistics Window Help

o lals [T
1745 | ,_n |~ DATAIN DATACUT DATAPREP (C{MBIFE DEUTE DESCRIEE  REGRESS

Data Sources

Dataset Lnaded: phreg

Hame
= [ dalasels
= ) datain
E meps . sas Thdal
i mydatal . sasThdat

= mydalaZ. sasThilal
= mydata3. sasThdat
E i, sas Thdal

E i, sasThdal

i phreg.sasThdat

E Lesl. sasThdal
=) dataout

j mywuldic

= output

Ready

£- nhanes0708. sasTbdat

8

Model Variablee SAS Proc  Parametcra  Script

v|ner ault Varlahle Type|

Variahle

1 wi1BED
7 ¥igs
3 vigyz
4 w2000
5 w2626
& wiE3D
7 female
& hblack
Yy SURVIR
10 CEHSORED
11 CIGCAT2
12 CTRCATR
13 CIGCATS
14 CILCATY
13 IRC2
16 IRC3

17 INCL

Lahel

final wt cent for all ==
sampling stratum #
within-stratum secu #
AGE [RAM)

EMI UHDERWEICHT:

EMI-OVERNEIGHT :

EX-SMOFER :

<1 PACE FFR DAY
BETHEEH 1-2 PACES/DAT
# UK AURE PACKS DAY
§9K-§9K;

E10E 514K:

S15E-510K;

SYNTHESIZE  SCRIPY

yariableType

80




Survey Design Variable Selection

IVEware.2--SASMODV2092311 09/23/2011

To incorporate survey design variables in your analysis, highlight the design variable in the Model Variables window.
Then click the arrow on the dialog box to the left of the DEFAULT VARIABLE TYPE button and select the appropriate
design feature—stratum, cluster or weight. Then click on the DEFAULT VARIABLE TYPE button.

| File Edil Dala

Data Sources

Hame
= datasets
= | datain

7 dataout
) myoutdir
) output

Dataset Loaded: phrey

- meps_sagThdat

I mydatal.sas7bdat

- mydatal. sagThdat

I mydata3.sas7hdat

-] nhan_sagThdat

-] nhanes0708. sasThdat
{-) nhiz_sagThdat

| phreg. sasThiat

{-] test sagThdat

Slalislivs Wimdvw Help
E

[

.l?; ‘j ,: ©  DATAIN DATAOUT DATAPREF  COMBIHE INPUTE DESCRIBE RECRESS SASMOD SYNTHESIZE  SCRIPT

Model Variables SAS Proc | Parameters

cluster
weighl
b

1 viaon2
4 v2000
5 vIGZE
6 vkl
1 Iemale
8 Dblack
5 SURVER
10 (EHSARED
11 CIGCAT2
12 CIELATS
13 CIGCAT4
14 CICCATS
15 THC2

16 IHC3

17 THC4

¥ Default Varizhle Type

Label

Tinal wt cent for all s8

! sampling slralum §

within stratum accu #
ACE (DdH}
BMI-UHDERYEIGHT :

BMI-0VERHEIGHT ;

EX-SHOKER ;

<1 PACK PER DAY
BETWEEN 1-2 PACKS/DAY
2 OR MORE DACES/DAY
$5K-50K:

$10E-514K:

S15B-§19K;

Script

VariableType &
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In the example, V1891 was selected as the stratum variable and V1982 as the cluster variable. No weight variable was
assigned for this analysis.

IVEware2: SASMOD

¥ 1¥Eware 0.2 - [SASHOD: phreg]

| Eile Edit Data Statistics Hindow Help

-I"’./:- ~ -j X[ r,: | DATALN DATAUUT DATAPREY CUBBLHE = IMPUTE  DESURIHE  HEGHENY  SASHUD  SiNTHESLZE  SCRIPT

Data Sourccs g

Dataget Loaded: phreg

Hame
= ) dalasels

=15 datain

= meps . sasThilal

- mydatal .zazThdat.
“Imydataz.sas7bdat
- mydatal.sazThdat.
~1 nnan.sas7hdat
- nhanesNTNR . zasThdat
“1 nnis.sas7hdat
=1 phreg. sasThdat

=] test.sasndat
= datannt:

=) myoutatr
=) amtpnt

Ready

Model Variablee  SAS Proc  Paramcters | Script

cluster v Default Variahle Type|

Wariahle Lahel

1 vl8eD final wt cent for 21l ss

2 viaol zampling =tratmm & stratm
3 v1892  within-stratum secu §  cluster
4 TIO00  AGE (EAW)

5 vIGZG DMI-UHDERWEIGIIT ;

6 vlEID EMI-OVERHEIGHT ;

7 female

8 black

9 SURWEH

10 CERSORED

11 CICCAT? EX SHOEEDR:

12 CIGCAT? <1 PACK PER DAY

13 CIGCAT4 EBETWEER 1-2 PACRS/DAY

14 CIGCATS 2 OR MORE BACES /DAY

13 INCZ 53K-59K;

16 IHCD S10R-514K;

17 THCA S15E-$19E;

VariableType

[
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SAS Proc Window

Clicking on the SAS Proc tab opens a window in which you can directly type SAS statements associated with the SAS

Proc you wish to use. Currently the following SAS Procs are available: CALIS, CATMOD, GENMOD, LIFEREG,
MIXED, NLIN, PHREG, and PROBIT.

__ File Edil Dala 3Zlalislivs Windvw Help

b; = 5| Jo 1) ' DATAIN DATAINT DATAPRER COMBINE = DUTE DESCRIBE REGRESS SASMOD SENTHESIZE  SCRIET
Data Sources 5
Model Variahles ( SAS Proc ) Parameters = Script
Dpataset Loaded: pnrey N\ S
[f* SHS STATRMWENTS RERTH HFRE ]
Hame

= 5 datasets
= | datain
| meps . saxThdat
“Imydatal.sas7bdat
- mydata? sazThdat.
“|mydatas.sas7bdat
-] nhan . sa=Thdat.
-1 Nhanes0708. sasThdat
=i nhiz . sa=Thdat
_| phreg. sas7hdat
=} test . zagThdat
7 dataout
5 mymntdir
) output
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In the example, the SAS proportional hazard modeling procedure PHREG will be used. Users should consult SAS
documentation regarding the appropriate SAS statements associated with a selected procedure.

Data Sources

Dataset Loaded: phreg

[

Hame

=) datasets
= | dalain

Ready

IVEware2: SASMOD

__ File Edit Data Statistics Window Ilelp

gae xDWb:

© DATATH DATAOUT DATAPRER COMBIHE IMPUTE DESCRIBE PRECRESS SASMDD SYNTHESIZE  SCRIPT

Model Variables A% Froc | Parameters = Script

/% SAS STATEMENTS BEGIN HERE #/

FROC PHREG;

MODEL SURVYRACENSORED(1)=BLACE FEMALE V2000
THC2-TRC1D
CIGCATZ-CIGCATS
V2626 ¥2630
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SASMOD Parameters

The parameter window has only one optional parameter--TITLE. A title can be useful in organizing and keeping track of
your IVEware submissions. Before exiting this window you must click on the ANALYZE bar in at the bottom portion of
Parameter window to produce the SASMOD script. The script can be viewed by clicking on the SCRIPT tab.

[P WEwarc 0.2 [SASHOD: phreg]

__ File Edil Dala 3Zlalislivs Windvw Help

=% 1 s =
74 ‘j ,: ' DATAIN DATAOUT DATAPREDR  COMBIME INPIFTE  DESCRIBE RECRESS —SHSMOD  SYNTHESIZE  SCRIPT

Data Sources 5
Model Variables SAS Proc | Parameters | Script
Daraset Loaded: pnreq

Hame

=) datasets

= | datain

| meps . saxThdat

“Imydatal.sas7bdat
- mydata? sazThdat.
“|mydatas.sas7bdat
-] nhan . sa=Thdat.
-1 Nhanes0708. sasThdat
=i nhiz . sa=Thdat

" ey e TITLE SASMOD EXIMPLE|

=} test . zagThdat
7 dataout
o) mymtdir
) output
——
Ready
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The SASMOD Script Window

The SASMOD script contains instructions entered in the Model Variables, SAS Proc, and Parameter windows. The script

can be modified by returning to those windows and entering changes. After entering changes you must once again click

on the ANALYZE bar in Parameter window to update the script. You can also type changes directly in the script window.

Submit your script for processing by clicking on the SUBMIT bar at the bottom of the Script window.

IVEware2: SASMOD

Dalasel Luaded: plueyg

Hame:
=0 datasets

= |3 datain

- meps.sasThdat

- mydatal.sas7hdat
- mydata?.sasThdat
-imydatal.sasThdat
- nhan.sas7hdat
-} nhanes0700. sasThdat
- nhis.sasThdat
-} phreq. sasThdat
-4 test.sasThdat

= datacut
=) myoutdir
) output

Ready

__ File Edit Data Statistics Window Help _ 8 x
4 1 @ B

V' ‘j : N JIE DATATH DATANIT DATAPRFP  CNMRTHE THPIFFE.  TESCRTRE  RERRESS  SASMOD  SYNTHESTRE  SCRTPT

Data sources &

Model Yarlahles A% Proc  Parameters | Script

OPTI0NS nofmterr:

libname din 'c:fiveware/datafdatasets/datain'
libname dout 'c:fivewarefdata/myoutdic®;

data nuoll :

infile datalines;

filename setup 'c:/iveware/data/myoutdir/sasmed.set’:
file setmp;

ingut :

put _infile ;

datalinesd:

datain din.phreg;

stratum w1891 :

cluster v1092 ;

IITLE SASHOD EXEMPLE:

/% 5AS STATENENTS DEGIH IERE */

FROC PHREG:

MODEL SURVYR*CERSOREDi13=BLACK FEMALE ¥2000
IHCZ-TRC1D
CIGCAT2-CIGCATS
V626 V2630

o

Exasund{ name=saxmud, dir=uv:fiveware/dalafmgpouldic) ;

—~
E
1

(

86




IVVEware.2--SASMODV?2092311 09/23/2011
Output Files

After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of
the script submission. Here you will find the results of the SASMOD procedure. Errors in the submitted script will be
reported in the sasmod.log file. If the script was successful the SASMOD results can be found in sasmod.lst.

To open an output file, highlight the file and click on the File icon at the top left of the window. In the example,
sasmod.lst has been opened.

2 ASMOD: phre O

Datasct Loaded: phreg -
Model Variables = SAS Proc | Parameters  Soript

Hame
=) datasets OPTIONS nufmlere;
= ) datain
= meps. sasibdat Jithname din 'v:fivewarefdalafdalaselsfdalain’ ;
| mydatal.eacThdat Titmame dnnt. ' r: fiveware/datafepmtdir’ : Deqr freedom 45
-l mydata?.sas/bdat dala _null ;
-] mydata3.eacThdat infile datalines: -2 LoqLike 9633.186133
=1 nhan.sasibdat Lilename selup "uv:fivewaredala/myvuldicfsasmd, sel' ;
-1 nhanee0708. caeThdat file =einp: Variahle Estimate 5td Errer Wald test Pr:
= nh1s.sasindat ingul; 0.1754394 0.1535042 1.30468
-] phreg. casThdat put _infile_: -0.5551497 0.0930109 35.62482
= test.zagibaat dalalinesd; 0.0618212 0.0036883 280.95087
datain din.phreg: 0.0179037 0.1332303 0.01805
stratum v1831 ; -0.2160519 0.1629791 2.09040
rlngter v1R99 : -0. 4160619 0.1517300 1.51922
TITLE SASMOD EXAMFLE; -0. 2145606 0.1974136 1.10125
J& SAS STATRMEHTS RERTH HERE +/ -0. 6644599 0.1947323 11.64052
-0.6160016 0.1606761 14.73700
-0.6125135 0.2114758 8.38903
PROC PHREE: -1.2620735 0.4000157 9.91454
-1.0578498 0.2938624 12.95866
HODEL SURVYR*CEMSORED(L)=BLACK FEMALE 2000 0.2G697490 0.0053720 9.04420
THC?-THEAN 0. 2156507 0.1670085 1.66781
CIGCAT2-CTECATT 0.67197T16 0.1300100 25.26007
WIRME WIRIN 0. 4483452 0.1273357 12.39722
: 0.G6I06GST 0.1425192 19.20444
Tim 0.0524306 0.1110300 0.22291
1.0000000 0.0000000 0.00000
#zammnd {namr=sazmnd, dir=r:fiveware/datafmymntdir):
Variahle Estimate 5% Confidence Imterval
Lower Upper
0.1754294 -0.1309165 0.404795]
-0.5551497 -0.7424840 -0. 3678154

Readly
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Glossary of SASMOD Commands

STRATUM variable name;
variable name is the name of the stratum variable. No missing values are allowed for the stratum variable.

CLUSTER variable name;
variable name is the Primary Sampling Unit (PSU) or Sampling Error Computing Unit (SECU) variable. No missing values are
allowed for the cluster variable.

WEIGHT variable name;
variable name is the survey weight variable. Survey weights are usually the product of
selection, nonresponse adjustment and poststratification weights. No missing values are
allowed for the weight variable.

NOTES:
1. If the STRATUM, CLUSTER and WEIGHT variable are not specified then a
simple random sample analysis will be performed.

2. If a design based analysis involves only a WEIGHT variable and no STRATUM or
CLUSTER variable then a pseudo stratification variable and a pseudo cluster variable
should be used. When using pseudo variables, all observations in the data set should
have the same value for the pseudo STRATUM variable (e.g., 1), while each
observation should have a unique value on the pseudo CLUSTER variable (e.g.,
observation ID number or SAS system variable _N ). The pseudo variables should be
created in a SAS data step prior to performing the analysis. See the Appendix for an
example data step creating pseudo stratification and pseudo cluster variables. The
inclusion of pseudo variables will increase the time SASMOD needs for analysis.

BY variable list;
The regression analysis will be performed for each level of the variable(s) specified in the
BY statement.

For instance,
BY Gender;
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will produce regressions for each of the two levels of Gender.

If the variable Agecat is age in 3 categories then
BY Gender Agecat;

will produce regressions for each of the six combinations of Gender and Agecat.

SAS statements

PROC procedure name;
procedure name is the name of the SAS procedure. The currently implemented procedures are CALIS, CATMOD, GENMOD,
LIFEREG, MIXED, NLIN, PHREG, and PROBIT. This statement must follow the SASMOD statements described above, except
for RUN.

Other SAS statements
can be used as appropriate for the procedure. However, do not use statements that might lead to more than one model or different
models in different replicates or multiples. For example, more than one model statement or specifying a stepwise model is not
permitted.
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9. The Synthesize Procedure
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Selecting the Synthesize Procedure
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After loading a dataset, click on the SYNTHESIZE button. This will open the Model Variables window, listing all

variables in the loaded dataset.

In this example, TEST was previously loaded. The dataset must be loaded before selecting an IVEware procedure (see

page 7).

B VEsare 0.2

Dataset Loaded: test

Hame
= [ datasets

= [ matain
5 meps . gagThdat
- mydatal.sasibdat
o mydata? gasThiat
- mydatad.sasibdat
= nhan . sasThdat
£ nhanesUUt . sas thdat
2 nhis . sasThdat
F- phreg.sas/bdat
T, test_ sasThdat

(] tataout
) myoutdiz
] output

DATAOUT DATATRET COMEIHE IMTUTE DESCRIEE DEGRESS  SASMOD

File Edit Data Statistics Window Help
zZrPaly el
T B hag ~ : DATATH
vV T _‘ & LY B
Data Sources L

P sTUnESIZE: test

Hodel variables Parameters = Seript

SYNTHESIZE |5

¥ [Defanlt Variahle m:almtleziu

Wariahle Label WariahleType Symthesize Restrict

1 snmEm
2 CASECHT
3 AGE

4 FERDFR
5 PRACE3

6 HiPER

7 DIAB

0 SUKE

o HmCIe
1n {RSSHOEE
11 FATINDEX
12 FARIT
13 EDUSUDTY
14 A EPA
15 REDIAT

16 CHOLESTH

Bounds a

Ready

IVEware2: Synthesize
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Declaring Variable Type

To declare a variable type, highlight the variable (s) in the Model Variables window. Click the arrow on the dialog box to
the left of the DEFAULT VARIABLE button and select the appropriate type. Then click on the DEFAULT VARIABLE
TYPE button.

File Edit Data Statistics Window Help
21 P |t B -
!‘/' 5 'l s |} t © DATAIR DATAOUT DATAPREF COMDIRE IMEUTE DESCRIDE FREGRESS SASMOD SYNTIESIZE  SCRIFT

Data Sonrres 5

Dataset Loaded: test

Model Varizhles = Parameters = Script

~\
Q\r [efauit Variahle l‘nepyntle!iu

continuous bel VariahleType Symtheeize Reetriot Bounde b

nal.enrical
count

mixed

Lransler

drop

5 DACE3

i HiFER

7 DIAB

& SUOKE

9 WMCIG

10 YRSSHORE

11 PATTIDEY

12 FAMMT

13 EMUSULSS W
14 WA EPA

15 TEDTOT

16 CHOLESTH

17 CAFETOT i

Ready
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After the DEFAULT VARIABLE TYPE button is clicked the selected type appears in the column headed “Variable Type.”

In the example, nine variables were declared categorical.

IVEware2: Synthesize

FRA[XD B

Data Sources

Datasel Loaded: TESt

DATATH

Hame
= datasets
= dalain
F meps . zasThdat

F2 mydalal . sasThial
£-! mydata? . zazThdat
F mydalad. sasThial
£-! nhan . zasThdat

£ nhiz. zasThdat

lanes0708 . sasThdal

Ready

File Edit Data Statistics Window llelp

DATAOUT DATAPRER COMEINE IMEUTE  DESCRIEE

Mudel Variables | Parameters — Script

BEGRESS SASMOD SYNTHESIZE  SCRIPT

categorical ¥ [Defanlt Variable Type|Synthesize

Wariahle Label VariahlaType Synthesize Restrict

2 CASECHT
3 e

4 FRRDFR
.5 RACE3

6 HiPER
7 s

o s
o ez
1n {RSSHOEE
11 FATINDEX
1 FaMT
13 mUsuma
1 DHA_EPA
15 REDTAT
16 CHOLESTH

17 CAFETUT

categorical

natergnrinal
cateqorical
categorical
vcdlegurival

categorical

categorical

categorical

cateqorical

| ¥

|l
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Selecting Variables to be Synthesized
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To select variables to be synthesized, highlight the variables and click on the SYNTHESIZE button.

IVEware2: Synthesize

¥ 1vtware 0.2

GRA[X0B
Data Sources

Dataest Loaded: teet

DATAIN

Hame

= [ datasets
= [ datain

| mydatal sasThdat
F- mydataZ.sasibdat
o mydatad gasThiat
£ nhan. sasThdat
F nhanes0708 . sas Thiat
F- nhas. sasfhdat
y phreg.gasThdat
E] test.sasihdat

) dataout
) myoutdir
) output

Ready

Filr Edit Data Statiztirs Windmr Help

DATAOUT DATAPREF (OMEINE IMEUTE  DESCRIEE

[ STHTHESIZE: test

Model Varizhbles  Parameters Soript

REGRESS SASMOD  SYNTHESIZE  SCRIPT

—

vunlinuuus - ¥ .lnn.[rmll. Variahle Typke||Synlle:

=

Variahle Label VariabhleType Synthesize Restrict Bounés =]
1 SAMYTD transfer
2 CASECHT cateqorical synthesize
3 AbE MLXEd synthesize
.-l GEFDER calegurival synlliesize
.5 DACE3 categorical syntheaize
.6 HIPER rategorical synthesize
.? DIAR categorical synthesize
.8 SHOKE categorical synthesize
.9 HRECIG mixed synthesize
.l.l] YRSEHIEE mixed synthesize
.l_‘l FATINDEX mixed eynthesize |
.1_'1 FAMMT rategnriral synthesize
.13 EDUSUBS3 cateqorical synthesize
.1.-1 DHa EPA MLXEd synthesize
.L.'i BREDTOT mixed synlliesize
.l.G CHOLESTH o}
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Restricting Synthesized Variables

To restrict a variable, highlight a variable by clicking on its name and then click the box in the “Restrict” column. In the
box type the restriction. In the example, the variable NUMCIG (Number of Cigarettes Smoked) is restricted to SMOKE
codes 2 and 3 (Smokers and Former Smokers).

P Whvmre 0.2

File Edit Data Statistics Window Help

!./ : "I ; _.. E DATATH DATAOUT DATAPREF COMDINE IMEUTE DESCRIDE REGRESS SASMOD SYNTIESIZE  SCRIET

UED S | | sTumESTEE: Lest

Dataszet Loaded: test R ————
Model Variables = Parameters = Script

Hame
2 [ dataeste continuous ¥ Default Variahle Melggntlesiu
WVariable Label VariableType Syntheeize Reetrict Bounde a

1 STUDYLD transter
2 CASECHT vcalegorival synlliesize
3 ACE mixed aynthesize
4 GEWDER rategorical synthesize
5 BACE3 categorical synthesize
5 HiPER categorical synthesize
‘t DIAB categorical synthesize
§ SHOEE categorical synthesize
9 HMCIG mixed eynthesize | { QMOKE-2,3}
10 YRESMNER mixed synthesize
11 FATINDEX mixed synthesize L |
12 ramn) cateqorical  SyNtnesize
13 EDUSUBT3 vcalegorival synlliesize
14 DHA EM& mixed aynthesize
15 PEDIOT mixed synthesize
16 CHOLESTH categorical synthesize i

Ready
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Applying Bounds to Synthesized Variables

To place bounds on a synthesized value, highlight a variable by clicking on its name. Then click the box in the “Bound”
column and type in the bound instruction. In the example, the synthesized value of YRSSMOKE (Number of Years
Smoked) must be greater than 0 and less than the respondent’s current age minus 12. Smoking is assumed not to begin
before the age of 12.

File Bdit Data Statistics Window Help
/L H 2 [l UM DATMUI DATAPIER CWBTHE - TOUTE DESCRIEE IGGAESS SASWD STTMESTIE  SCRIPI
Data Sources Lll B somiEsIaE: test
Dalasel Lvaded: Lesl
Model Variables Paramelers = Suripl
Hame
= (5 datasets continnous v [Default Variahle Tywe|Svnthesize
= 2 dntain
Clmeps. sasThdat Variakle Label VarisbleType Synthesize Restrict Bounds o
=] mydatal. sasThdat
™ nedata2. sasThdat 1 STUDYID transfer
'd] nf::;;:;:“" 2 CASECRT categorical synthesize
B= nht_mcsl?l]l].sns?bdnt 2 AGE mixed IR Trr
| nhis. sasThdat
[ phreg.sasThdat 4 EERDER categorical synthesize
i-] test.sasThdat
O datacut 3 FACE3 categorical symthesize
) mgoutdir
= output & IXFER categorical synthesize
7 DIAB categorical eyntheeize
& SHNRE rategnrinal  synthesize
9 HMCIG mixed synthesize {SMOEE=2.3) (-0}
10 IRSSHUKE mHEed synthesize [SMUKE=2,3}|{>0,<AGE-12)
11 FATIHDEX mined synlliesice L
12 ERMMI categorical synthesize
13 EMUSUET3 categorical synthesize
14 DHA EFA mixed synthesize =0
15 REDTOT mixed synthesize
16 CHOLESTH categorical synthesize ¥
Ready
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Clicking on the Parameters tab opens the Synthesize Parameter window. Enter the appropriate parameter value in the space

to the right of the parameter name. In the example, IMPLICATES is set to 5 and MULTIPLES is set to 2. Ten synthetic

datasets will be outputted, five for each multiple imputation.

In the last parameter, DATAOUT, you can specify a name for the outputted files. The default name is Synthesize.

After entering all parameters, click on the ANALYZE bar at the bottom of the window. This will generate the synthesize

script. The script can be viewed by clicking on the SCRIPT tab.

IVEware2: Synthesize

File Edit Data Statistics Window Help

t:: H 2 0 nun mnm aeee oD

Data Smmrnes

Dataget Loaded: test

Wome:
T ) datascts
= ) datain
=] meps. zasTnaat
£l mydalal, sasThdal
=] mydata2. sasThdat
] mydatal.eaeThdat
F=] nhan.gasihdat
£-] nhanesnTna . sasindat
f=] nhis.sasThdat
i=] phrcy. saaThdat
] test.gasThdat
) datacut
) mgvuldic
=) vatput

[P SYFTHESIZE: Lesl

Model Wariahleg  Paramerers

Nor

1pt

E  DESCRIBE REGRESS SATMOD SINTHESIEE  SCRIPT

IRTERACT

HAZPRED

MIHDSQD

MAZLOCT

MIRCODT

LTEMATIUNE 3

HWINTTPIFS 2

PFRTIRE

SEED 2001

HODS

OEESETS

TRIAT

TITLE

AMPLICATES 3

DATAOUT  synthesize

)

[

:
4

(
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The Synthesize Script Window

The synthesize script contains instructions entered in the Model Variables and Parameter windows. The script can be
modified by returning to the Model Variables or Parameter window and entering changes. After entering changes you must
once again click on the ANALYZE bar in the Parameter window to update the script. You can also type changes directly in
the script window.

Submit your script for processing by clicking on the SUBMIT bar at the bottom of the Script window.

| File Edit Data Statistics Window Help -8x

t/ - _‘i : ! r DATATH DATAGNT DATAPREP COMBIFE THMME DESCRTEE  REGRESS  SASMOD  SYRTHESIRE  SCRIPT
Data Sources 2

Model Variablee Parametere Script

Dataset Loaded: test .
OPTIONS nofmterr; ok

Home:
= 5 datasets libnmme din 'c:fiveware/datafdatasectsfdatain’;

= ) datain libname dout 'c:fiveware/data/myoutdir’;
E]meps. sasThilat data null ;
= | mpdatal.sasThiat infile datalines;
§ mydata?.sasThdat filename setup 'c:fivewarsfdatafmyoutdic/synthesize.set';
= mpdatal. sasThiat file setup;
=] nhan. sas7hiat input;
-] nhanes0708 . sas7hdat wut _infile ;
=] nhis. sasThiat datalinesd;
=] phrey. sasThdat datain din.test;
=] test.sasThiat continuous AGE HUMCIG

# ) dataount TRSSHORE FATINDEX DHA EPA REDIOT WGTHE

= myoutdir TOTLRCAL MGTOL ;

) outpuk cateqorical CASECHT GEFDER RACE3 HYPER DIAE SMOKE FAMNI EDUSUET3 CHOLESTH

mixed CAFFTOT ALCONDLD ;

transfer STUDYID ;

synthesize CASECHT AGE GLHDER RACED IMFLR DIAD SHOEE MMCIG

TRSSHORE FATINDEX FAMMI EDUSUBT3 DHA EPA REDTOT CHOLESTH CAFFTOT WEIRG
TOTLKCAL ALCOIOLD METQM ;

restrict HUMCIGI SMOKE=2.3)

YRSSHORE{ SMOKE-2 3} ;

hounds FUMCIG >0}

YRSSHORE{ >0 ,<AGE-12] DB EPA{>0} CAPFTOT(:0) TOTLECAL{>0} ALCONOLI{:0} ;
ITERATIORS 5:

MULTIPLES Z;

SEED 2001:

IMPLICATES 3;

DATAOUT dout.synthesize ALL:

um;

isynthesize|{name—synthesize, dir-c:/fiveware/date/myoutdir};

( sowmit )

Ready
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Output Files

After the script submission is completed, the OUTPUT folder will contain a sub-folder with the date and time of the script
submission. Here you will find the results of the Synthesize procedure. Errors in the submitted script will be reported in the
synthesize.log file. If the script was successful the imputation results can be found in synthesize.lst.

To open an output file, highlight the file and click on the File icon at the top left of the window. In the example,
synthesize.lst has been opened.

File Edit Data Statistics Window Help
;/’ _‘ 2 .. E— DATATF DATAOUT DATAPREF COMEIHE IMEUTE DES(RIEE REGRESS SASMOD SYNTHESIZE  SCRIET
Data Sources -] NTHESIZE: tes E
Dataset Loaded: test - - - =
Wndrl Variahles | Parameters  Seript
Home &
= ) datasets OPTIOHS nofmterr; A
= 0 datain ; G b | |
= meps. sasThiat Libname din 'o:/i Jdata/ i : i ayntheaize, 1at [ E
- | mydatal .sas7hdat lipname dout ‘c:fivewarefdata/myoutdir’ ; P‘_ﬂﬂ‘ 454 444 208 -
= mydata?.sasThdat data _moll ; LI 0 0 ]
- mydatad.sasThdat ntile datalines; Maximmm 28 58.4252 08 —
=1 nhan. sasThdat Ffilename estup 'o:fi Jdatafmyoutdir/, iza.get ] Hean 22,7004 4.9638% 13.9309
nhanes0708. sasThi. Tile setup: Std Der 14.3406 11.4838 15.7389
-2 nhis. sasThdat input ; .
- phreq.sasThdat put Intile ; Variable YRSSMOKE )
test.sasThiat datalineed ; Observed Imputed Combined
- riatmut datain din.test; Hhmbcr 489 400 808
E sas7h i AGE MUMCIG Hmmlm 1 ] 1]
=1 synthesize?.sas7h IRSSAUEE FATINDEX DRA EFA HEDIUT WUTEE Masimam 63 55.1182 63
=] synthesized.sas7h. TOTLECAL HOTCM ; Hean 25.1554 3.30646 16.8378
~| synthesizes.sasTh. categorical CASECHI GVENDER MACES HEPEM DIAH SMUKE rammy | Std Der 14.677 9.70002 17.7004
= synthesize5.sas7h. mixed CAFFTOT ALCOHOLZ ; .
- synthesizef.sash.. transter STUDYLD ; Variable FATTHDEX )
-] synthesize?.sas7h. eynthegize CASECHT AGE GEHDER BACE3 HYPER DIAE SHOEE HUM Dbserved Imputed Combined
= synthesizes.sas7h.. IHSSHUKE FATINDEX FAMRI EDUSUBUS DHA EBA REDTUT ChuLksyy [Thmber ] 34 208
-3 synthesized.sas7h.. TOTLECAL ALCOHOLZ HETOM H:LTI].IIIT[ 10 15.1888 10
-] synthesizell.sasT. restrict HUBCLE{SAURE=Z 3] Maximmm 2 20,0794 33
YRESMOKE | SMOKE-2,3) Hean 21.5623 21.9867 21.5786
bounds HURCLE>U) Std Der 3.94340 3.8876 3.04008
YRSSUORE | >0,<A6E-12} DHA EPA{»0} CAFFIOT(-0) TOTLRCAL{:d
LTEHATIUNS 3; Wariable FEMMI
MULTIPLES 2: Observed Imputed Combined
SEED 2UN1; Code Freg Der Frog Per Froy Ter |
IMPLICATES 5:
DATAUUT dout.synthesize ALL;
run; e
" synthesize?.sas7h.
E ized.sas7h.. l Submt
- synthesized.sas7h.
Ready
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After a successful submission of the synthesize script, the synthesized datasets can be found in the DATAOQOUT folder. The
example script, calling for two imputations and five implicates, outputted 10 synthesized datasets.

2P Al ;
OB XD B
Data Sources

Dataset Loaded: test

Hame
= [ datasets
= [ fatain
y meps . gagThdat
F- mydatal .sasibdat
= mydata? gasThiat
F- mydatad.sasibdat
= nhan . sasThdat
E-| nhanes0708. sas7hdat
£l phreg.sasThdat
Ed —TrxFadat

F- synthesizes.sasThaat

= [ output
25 20110819-11_38. 04

Eile Edil Dala Slalislivs Wimdue Help

DATAOUT DATAPRER COMBEIHE IMEUTE DESCRIEE FPEGRESS SASMOD SYNTHESIZE  SCRIPT

P sTUnESIZE: toat

Model Variables Parameters  Script

5 synthegize5. sagThdat |

OPTIONS nofmterr:

libname din 'c:fiveware/data/datasets/datain':

libname dout 'c:fiveware/data/myoutdic’;

data _null :

infile datalines;

filename setup 'c:/iveware/data/myoutdir/synthesize.set' :

datain din.test;

continuous AGE HUMCIG

YRSSHOKE FATINDEX DA EPA REDIOT WOTHE

TOTLECAL HGTCH :

categorical (ASECRT GERDER RACED IVPER DIAD SMOEE FAMMI EDUSUDTD CHOLESTI ;
mixed CAFFTOT ALCOHOLS :

transfer STUDTID ;

synthesize CASECHT AGE GENDER BACES HYPER DIAB SHOEE HUMCIG

YRSSHOKE FATINDEX FAMMI EDUSUDS) DI EPA REDTOT CIOLESTI CAPFTOT WETHG
TOTLECAL ALCOHOLS HETOM :

resleicl HUMCIG(SHOKE=2,3)

YRSSHOEE( SMOKE=2,3) :

buunds FIMCTE >0)

YRSSHOEE( >0, <AGE-12) DHA EPA{ -0 CAFETOTi>0) TOTLECAL(-0) ALCOHOL3{>D) :
ITERATIONS 3;

MULTIPLES 2:

SEED 2001 ;

IMPLICATES 5:

DATAOUT dwul.synllesize ALL;

un:

l Submit

Ready
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Analyzing Synthesized Datasets

By highlighting the synthesized datasets and clicking the DATAQUT button, the synthesized datasets are loaded and can
be used in an IVEware analysis procedure.

In the example, synthesizel through synthesize1l0 were loaded and the REGRESS procedure opened. The datasets to be
analyzed are listed at the top of the regress window. (The loaded message lists only the name of the first synthesized
dataset loaded.)

File Edit Data Statistics Windog i
= : [

Data Sources 5

COMEINE IMEUTE DESCRIBE FREGRESS SASMOD SYNTHESIZE  SCRIET

P Erunsss: synthesizel [L0]

Dataset Loaded: synthesizel [10] e
Model Variables = THTFRACT  ESTTMATES = Parameters  Seript

Home
= ) datasets categorical ¢ Variable lncl vtllodl:l mc|
= 3 datain

-2 meps. sasThdat Variable Label VariableType ModelType

|

-; mydatal.sasThdat

= mydataZ.sasThiat 1 SDYD
-; mydata3.sasThdat S
- nhan. sasThdat [
-; nhanes0708.sasThdat 5 Ita

- nhis.sasThdat l 3
e & CEEDER categorical
-] test.sasThdat
3 Hataout 5 BACE3
- synthesizel.sas7hidat
-4 synthesize?.sasThdat A HPER dependent
=i synthesize).sas7hidat
-4 synthesized.sasThdat 7 i
=i synthesize5.sas7hidat
- synthesizes.sas7hdat 5 RUOEE valegurival
-2 synthesize?.sas7hidat

. synthesizes.sasThdat 2
-2 synthesized.sas7hidat
YRSSHOKE
- synthesizell.sasThi. 0
Tl myontdic 11 EATTIDEX
=) output N
% [0 20110019-11.90. 04 19 FANMT
#0 20110619-11.46.24
13 EDUSUBT3
14 T EPA
15 BEDIOT
16 CHALESTH ¥

Ready
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Glossary of Synthesize Commands

Except for the command IMPLICATES which specifies the number synthesized data sets are to be generated,
SYNTHESIZE commands are the same as those for Impute.

DECLARING VARIABLE TYPES
SYNTHESIZE requires that the SAS data set variables be defined by type. Six types of variables are recognized by the IMPUTE
module: continuous, categorical, count, mixed, transfer and drop. If no variable types are specified, all variables will be assumed to
be continuous. Variable types should be declared before any BOUNDS, INTERACT, or RESTRICT statements (see below).

CONTINUOQUS variable list;
Variables declared as CONTINUOUS may take on any value on a continuum. Income is an example of a continuous variable. A
normal linear regression model is used to synthesize the missing values in these variables. You may want to transform the
variable to achieve normality and then SYNTHESIZE on the transformed scale. After imputation you may re-transform the
variable back to its original form.

CATEGORICAL variable list;
CATEGORICAL variables have values that represent discrete values. Gender is a categorical variable. A logistic or generalized
logistic model is used to impute missing categorical values.

MIXED variable list;
Variables declared as MIXED are both categorical and continuous. In a mixed variable a value of zero is treated as a discrete
category, while values greater than zero are considered continuous. Alcohol consumption is an example of a mixed variable. A
two stage model is use to impute the missing values. First, a logistic regression model is used to impute zero vs. non-zero status.
Conditional on imputing a non-zero status, a normal linear regression model is used to impute non-zero values.

COUNT variable list;
COUNT variables have non-negative integer values. A Poisson regression model is
used to impute the missing values. The number of annual doctor visits is an example
of a COUNT variable

DROP variable list;

Variables listed after the DROP keyword will be excluded from the imputation procedure and will not appear in the imputed data
set.

IVEware2: Synthesize 102




IVEware.2--Synthesizev2092311 09/23/2011

TRANSFER variable list;
Variables listed after the TRANSFER keyword are carried over to the imputed data set, but are not imputed nor used as
predictors in the imputation model. Transfer variables, however, can be used in the RESTRICT and BOUNDS statements (see
below). ID is an example of a variable that you might want to treat as a transfer variable.

DEFAULT variable type;
Variable type can be Continuous, Categorical, Count, Mixed, Transfer or Drop. This keyword declares that by default all the
variables in the data set should be treated as the variable type. The most efficient use of the DEFAULT statement is to declare
the most numerous variable type in your data set as the default type, eliminating the need to type a long list of variables.

Optional Statements

RESTRICT variable(logical expression);
This command is used to restrict the imputation of a variable to those observations that satisfy the logical expression. For instance,
suppose that the variable Yrssmoke indicates the number of years an individual smoked, and the variable Smoke takes the value 1
for a current smoker, 2 for a former smoker or 0 for someone who never smoked.

Then the declaration,

RESTRICT Yrssmoke(Smoke=1,2);

will impute Yrssmoke values only for current and former smokers. It will automatically set Yrssmoke equal to O for never
smokers.

Restrictions on more than one variable may be combined as follows:
RESTRICT Yrssmoke(Smoke=1,2) Births(Gender=2) Income(Employed=1);

When the restriction is not met, the value of the restricted variable will be set to zero for continuous variables and one higher than
the highest observed code for categorical variables.

BOUNDS variable (logical expression);
This keyword is useful for restricting the range of values to be imputed for a variable.

For example,
BOUNDS Yrssmoke (> 0,<= Age-12);
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will ensure that the imputed values for Yrssmoke are between 0 and the individual’s Age minus 12. Smoking is assumed not to
begin before the age of 12.

Again, as in the RESTRICT statement more than one variable can be included in the BOUNDS statement.

For example,
BOUNDS Yrssmoke (>0,<= Age-12) Numcig(>0);

Model-Building Statements
The following commands are useful in the specification of the imputation model.

INTERACT variable*variable;
This keyword enables the users to specify interaction terms to be include in the
imputation regression model.

INTERACT Income*Income, Age*Race;

In this example, the imputation model for all the variables will include a square term for Income and an interaction term of Age and
Race.

STEPWISE REGRESSION

MAXPRED number; OR MAXPRED varlist2 (number);
Specifies the maximum number of predictor variables to be included as predictors in the regression model. A step-wise
regression procedure is used to select the best predictors subject to the maximum number. Setting MAXPRED to a small number
of predictors will greatly reduce the computational time especially for a very large data sets but the imputations will not be fully
conditional.

For example,
MAXPRED 5;

will include the five best predictor variables, the five making the largest contribution to the r-square.

You can also restrict the number of predictors for selected variables.
MAXPRED Income (7) Educ (3);

will limit the number of predictors of Income to the seven largest contributors to the r-square, while the number of predictors
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of Educ are limited to the three largest contributors. For other variables, all variables will be used as predictors.

MINRSQD decimal;

Specifies the minimum marginal r-squared for a stepwise regression. (Minimum initial marginal r-squared for a logistic
regression, and minimum initial r-squares for any code being predicted for a polytomous regression.) This can reduce
computation time. A small decimal number like 0.005 would build very large regression models whereas 0.25 will include a

smaller number of predictors in the regression models. If neither MAXPRED nor MINRSQD is set then no stepwise regression
will be preformed.

MINRSQD 0.01;

In this example, only variables with minimum additional r-square of 0.01 or higher will be included as predictors.

MAXLOGI number;

Specifies the maximum number of iterative algorithms to be performed in a logistic or multilogit regression model. The default
is 50. This is useful if the Newton-Raphson algorithm used in producing maximum likelihood estimates does not converge after
50 iterations. This applies to the convergence criterion for the logistic, polytomous and Poisson regression models. You can
check whether you have such a non-convergence problem by inspecting the log file (e.g., mysetup.log).

MINCODI decimal;

Specifies the minimum proportional change in any regression coefficient to continue the logistic regression iteration process.
This applies to the convergence criterion for the logistic, polytomous and Poisson regression models.

ITERATIONS number;

Specifies the number of cycles you would like the imputation program to carry out. You can specify any number greater than or

equal to 2. Current investigations show that about 10 cycles are sufficient for most imputations. You may want to experiment with
several values and check the differences in the resulting analysis.

IMPLICATES number;
Indicates the number of synthesized data sets to be created. By default only a single synthesized data set is generated.

MULTIPLES number;

You can perform an imputation within the SYNTHESIZE procedure. Multiple indicates the number of imputations to be performed.
By default only a single imputation is generated. IMPUTE is processed prior to SYNTHESIZE. For each multiple, a set of
synthesized data set are created base on the number of implicates specified. For example, if 2 multiples and 5 implicates are
specified then 10 synthesized data sets will be created. Five for multiple 1 and 5 for multiple 2;
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PERTURSB instruction;
The keyword PERTURB followed by an instruction (COEF/SIR) allows the user to control perturbations of imputed values. By
default the IMPUTE module will perturb model coefficients using a multivariate normal approximation of the posterior distribution
and the predicted values using the appropriate regression model conditional on the perturbed coefficients. This is equivalent to using
the COEF instruction. SIR uses the Sampling-Importance-Resampling algorithm to generate coefficients from the actual posterior
distribution of parameters in the logistic, polytomous and Poisson regression models (See Rubin 1987a, Raghunathan and Rubin
1988, Raghunathan 1994, Gelman, et. al 1995). This is appropriate in situations where normal approximation to the posterior
distribution is not appropriate.

PERTURB Sir;

SEED number;
Specifies a seed for the random draws from the posterior predictive distribution. Number should be greater than zero. A zero seed
will result in no perturbations of the predicted values or the regression coefficients. If the SEED keyword is missing from the setup
file then the seed will be determined by your computer’s internal clock.

NOBS number;
NOBS indicates the number of observations to be used in the analysis. By default all observations in the data set will be used. You
might use NOBS to subset a large data set while testing your setup file.

OFFSETS count variables (offset variable) ;
This statement is used to specify an offsets variable when fitting a Poisson regression model.

For example,
OFFSETS Injuries(Years);

will fit a model predicting the number for injuries occurring per year.

PRINT instruction;
Indicates the printout desired. The options are STANDARD, DETAILS, COEF, and ALL.

For the IMPUTE procedure, the STANDARD and DETAILS keywords instruct IVEware to print the number and distribution of
observed values, imputed values, and combined observed and imputed values for each variable.
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The keyword COEF instructs IMPUTE to also print the unperturbed and perturbed coefficients for each iteration of each multiple
imputation. When the ALL keyword is used, in addition to the above, the coefficient covariance matrix for each iteration of each
multiple imputation is also printed.

IMPUTE also printouts a list of the variables used in the imputation model with columns indicating the number of observed cases
and the number of imputed cases for each of the variables.

The third column of the variable list, labeled “double counted,” is to be used for diagnostic purposes. This entry should be zero. A
non-zero entry indicates that the imputed value of a restricting variable has caused the observed value of a restricted variable to be
set to the restricted value (zero for continuous variables, one higher than the highest observed code for categorical variables; see
RESTRICT above). This usually indicates a mis-specification of the restriction or an inconsistency in the observed data. In either
case, you need to run a data step before the imputation to check the appropriateness of the restriction or correct the data
inconsistency.

For example, if the variable SMOKE, indicating whether or not a respondent smokes, is missing and the variable YRSMK,
indicating the number of years the respondent has smoked, is observed, then logically the respondent should be classified as a
smoker. If SMOKE is not given a value indicating the respondent is a smoker in a SAS data step prior to imputation, the missing
value could possibly be imputed to a nonsmoker value, causing IMPUTE to change the observed value for YRSMK to zero.
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10. The Combine Procedure
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Selecting Combine

The Combine data procedure allows the user to concatenate (stack) multiple datasets. The datasets need not contain the
same variables. Variables with a shared name will be treated as the same variable in the combined dataset. It’s important
that they have the same value structure. If a variable does not appear in one of the datasets it is treated as missing cases in
the combined dataset. The user may want to impute the missing values prior to analyzing the combine dataset.

To combine multiple datasets, highlight the datasets in the DATAIN folder and then click on the COMBINE button.

Data Sources

Dataset Loaded: new test [1]

| Hame
& O datasets
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Combine File Name

After clicking the COMBINE button the user can enter the name of the combined file. In the example, the new file, a
combination of MEPS, NHAN, and NHIS, will be called HEALTH_DATAS3. The default file name is COMBINE with the
date and time appended.

Click on the GENERATE bar in the bottom portion of the Combine window to create the new combined dataset.

File Edit Data Statietioe Window Help

@Ba:@ﬂﬁmm DATAWI TAUPMEP COGIE  DBVIE DESCRIBE REGRESS SASHD STNTHESIZE SCRTPT

Data Sources g

B CORIEE: meps [3]

Dataset Loaded: meps [1]

Hame
= ) datasets
0 5 datain
- [5 mens. sasThdat
- ] mpdatal.saaThdat

File Hame HEALTH DATA3

~ £ test.sasThdat
=) dataout

= myoutdir

= output
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Output Files

After the script submission is completed, the OUTPUT folder will contain a sub-folder labeled with the date and time of
the script submission. Here you will find the results of the Combine procedure. Errors in the submitted script will be
reported in the setup.log file. The output files can be opened by highlighting the file name and clicking on the File icon at
the top left of the window. In the example, setup.log was opened in a separate window.

The new combined file, HEALTH_DATAZ3, is located in the DATAIN folder.

ile Edit Data Statistics Window Help
.t;’; 1 ; ] F DATAIN DATAONT DATAFREF COMBEIHE IMFUTE DESCRIEE REGRESS SASMOD SYNTHESIZE  SCRIPT

Data Sources g | COMEINE: me 5 [3] ![EE_]

Dataset Loaded: meps [31

LB

=i mydatal.saa7hdat
- mrdata?. sasThdat

=i mydata3.saa7hdat
-] nhan.sasThdat

File Hame MEALTH DATA]

=} nhanca0708. sasThdat
-| nhis.sasThdat ENCONING A0E2 NOT Match LNE Se5s 2
=] phreg. saaThdat Frriramment Data Arress will be used,
| test.sasThdat Which might require additional CEV resources and might reduce
) dataout performance .
) myoutdir ¥ rm;
= 5 output
=15 20110818-12.33.13 HOTE: There were 17616 observatlons read from the data set DIN.MEPS.

- health data).sas7hd_ HOTE: There were 1810 ohservations read from the data set DIN.HHEN.

= setup. log HOTE: There were J&87 observatlons read rrom the data set DIN.MHIS.

ﬁ sctup. sas HOTE: The data set DOUT HEALTH DATA3Z has 23313 chservations and 13
Generate varlahles.

HOTE: DATA statement nsed {Total process time):

real time 0.23 seconds

cpu time 0.09 geconds
¥2 The SAS System
12:33 Thursday, August 18, 2011

HOTE: SAS Institute Inc., SAS Campus Driwe, Cary, WO USA 27513-2414
HOTE: The 5AS System used:

real time 1.34 zeconds

cpu time 0.93 SECOnds

Ready
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Analyzing the Combined Dataset

By highlighting the new combined dataset and clicking the DATAIN button, the combined dataset is loaded and can be
used in an IVEware analysis procedure.

In this example, HEALTH_DATAS3 was loaded and the IMPUTE procedure opened.

 Eile Edit Data S5tatistics Window lelp -5 x

PRHX]B DATAOUY DATANDEP CBMBINE ~ DMUTE DESCIIBE FECRESS SASMOD SWNMNESIZE  SCRIDY

Data Sources = e — .
Hodel Variables Parameters | Script

Dataset Loaded: nealth datas

¥ Default Varizhle Type

Hame
= O datasets Variahle Label VariahlsType Restriot Bounde
=) dalain
= health datal.sasThd 1 age cate
§ meps . sasThdal
E-  mydatal zasThdat ] scx i
F mydalaZ. sasThilal )
duoat:
E-  mydatai zasThdat © |
E22 nlian . sasThdal | F—
£- nhanersNTNR . zazThdat
Fj s . sasThidal 5 race
E- phreg.sazThdat
[ bestsasThdal 6 SmKLUU
=) datamut
; nyuuldic 7 =ukreg Age [irsl smuked Lairly reqularly
= 5 mtpmt
= ) 20110618-12.33.15 0 ambknoy Emoke freg: cverydayfsome days/mot at all
i) health_datal.zasThd
E stlup.lug 9 phetat Reported health status
[&] zetmp.sas

% () 20110518-15.51. 58 g 1mit
11 neinterest
12 depress

13 survey

Ready
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