USI NG SAS' S PROC CALI S TO ESTI MATE EQS MODELS!

/* FOLLONNG IS A SI MPLE EXAMPLE OF HOW TO USE PROC CALI S I N SAS TO PERFORM EQS ANALYSI S. SEE
PACES 7-146 I N "SAS TECHNI CAL REPORT P-229, SAS/ STAT SCOFTWARE: CHANGES AND ENHANCEMENTS,
RELEASE 6. 07" FOR COVPLETE DOCUMENTATI ON OF THE PROCEDURE. THI S EXAMPLE ASSUMES BASI C

FAM LI ARITY WTH SAS, AND STRUCTURAL EQUATI ONS MODELI NG (EI THER LI SREL OR EQS). PAGE 3 OF

TH S DOCUMENT PROVI DES A DI AGRAM OF THE MODEL ESTI MATED BY TH S PROGRAM

SAS CAN USE A VARI ETY OF TYPES OF DATA, | NCLUDI NG RAW DATA, A SAS FI LE, CORRELATI ON MATRI X
W TH STANDARD DEVI ATI ONS, OR A COVARI ANCE MATRI X FOR PROC CALIS. TH S EXAMPLE USES A SAS
FI LE.

AN SPSSX FI LE CAN BE CONVERTED TO A SAS FI LE BY USI NG PROC CONVERT. A DOCUMENT WWH CH PROVI DES
CAN BE FOUND ON THI'S WEB SI TE.

THERE ARE SOVE OPTI ONS AVAI LABLE FOR ANALYSIS IN VERSION 3 OF EQS FOR THE PC WH CH ARE NOT
AVAI LABLE IN SAS. SPECI FI CALLY, MJLTI - SAMPLE ANALYSI S DOES NOT SEEM TO BE AVAI LABLE W TH SAS.
ON THE OTHER HAND, SAS HAS SOVE OPTI ONS NOT AVAI LABLE ON THE PC VERSI ON.

IN THE FOLLON NG EXAMPLE, SAS CCDE IS I N BOLD, AND COMMENTS ARE NOT. */

OPTI ONS COVPRESS=YES CHARCODE LI NESI ZE=130 ;
LI BNAME SAST ‘| FULL/ PATH ;
DATA TTMK; SET SAST. TTMKASCZ;

/* THE FOLLOAN NG ARRAYS AND DO OVER LOOP ACCOWPLI SH TWD THI NGS. FI RST, THEY CREATE VARI ABLES
NAVED V1 THOUGH V15 SO THAT THE EQS CONVENTI ON OF USI NG THESE VARI ABLE NAMES CAN BE FOLLOWED.
(WHILE I'T I'S NOT NECESSARY W TH PROC CALIS TO USE A V PREFI X OR A NUVERI CAL SUFFI X I N VARI ABLE
NAMES, |IT WAS DONE HERE TO MAKE THE EXAMPLE MORE CLEAR). SECOND, THE STATEMENT
"I'F ORI G=. THEN M SSDATA=1;" | DENTI FI ES ALL CASES THAT HAVE M SSI NG DATA FOR ANY OF THE
VARI ABLES IN THE ARRAY "ORIG'. THE STATEMENT "I F M SSDATA NE 1;" FOLLON NG THE DO LOCP
ELI M NATES CASES W TH M SSI NG DATA FOR ANY OF THE VARI ABLES TO BE USED I N PROC CALI S.

LI STW SE DELETI ON IS THE DEFAULT FOR PROC CALIS, BUT IT IS USEFUL TO ELI M NATE CASES NOT USED
IN THE ANALYSI S | F YOU WANT UNI VARI ATE COR BI VARI ATE STATI STICS. */

ARRAY VS V1-V15 ;
ARRAY ORI G SP2WARM SP2STAND SP2TRACK SP2POSRE SP2HOST SP2I NDSC
SP2HARSH P12HS S2BOTHPA P12UNDER BLACK HI SP S45M NL S45MODL S45SERL;

DO OVER VS;

VS=ORI G

| F ORI G=. THEN M SSDATA=1,
END;
| F M SSDATA NE 1,
LABEL
V1l ='SP2VWARM V2 ="' SP2STAND
V3 =' SP2TRACK' V4 =" SP2POSRE'
V5 =" P2HOST' V6 =' P2l NDSC
V7 =" SP2HARSH V8 ='P12HS
V9 =' S2BOTHPA' V10 =' P12UNDER
V11l =' BLACK V12 ='H SP'
V13 =" S45M N V14 =" S4A5MODL V15 ="' S45SERL' ;

TITLE1 ' PROC CALI S EXAMPLE' ;

PROC CALI S COV METHOD=M. ALL ;
VAR V1 V3-V13 ,;

/* PUT ALL EQUATIONS I N THE LI NEQS STATEMENT.
FOR EXAMPLE: V1=F1+El, V3=BV3_F1(1) F1+E3, V4=BV4_F1(1l) F1+E4,

IN THE ABOVE LINE, F1 IS DEFINED. F1 IS A FACTOR, OR LATENT CONCEPT. VI1=F1+El, MEANS V1=F1,
PLUS ERROR. THE VALUE OF F1 IS FI XED TO THAT OF V1, SINCE NO NAME IS G VEN FOR THE PARAVETER.
THI'S MEANS THAT F1 WLL HAVE THE SAME MEASUREMENT SCALE AS V1. V3=BV3_F1(1) F1+E3, d VES THE
NAME OF BV3_F1 TO THE CCEFFI Cl ENT AND AN I NI TI AL START VALUE OF 1. V4=Bv4_F1(1) F1+E4, QG VES
THE NAVE OF BV4_F1 TO THE COEFFI Cl ENT  AND AN I NI TI AL START VALUE OF 1 .

1Prepared by Patty Glynn, Center for Social and Demographic Analysis, University at Albany, State University of New York. 12/23/93, revised 2/25/99

Page 1 of 2



THE NAVES OF THE RESI DUALS MJUST START W TH THE PREFI X LETTER E (FOR ERROR) OR D (FOR
DI STURBANCE). THE CONVENTION IS TO USE E FOR MANI FEST VARI ABLES, AND D FOR LATENT VARI ABLES.
THE TRAI LI NG PART CAN CONTAI N LETTERS OR DI G TS.

VALUES | N PARENTHESES | NDI CATE USER- PROVI DED START VALUES. | F THEY ARE NOT G VEN, SAS
COWPUTES THEM AUTONATI CALLY. PROVI DI NG START VALUES MAY REDUCE THE NUMBER OF | TERATI ONS
NEEDED TO SOLVE THE EQUATI ONS.

COMVAS MUST FOLLOW EACH EQUATI ON, AND THE STATEMENT MJST END WTH A SEM COLON.

FOR NAM NG CCEFFI CI ENTS I N THE LI NEQS STATEMENT, TH S EXAVMPLE USES THE STRATEGY OF BEG NNI NG
ALL NAMES WTH B (FOR BETA OR B FROM RECRESSI ON), FOLLOWED BY THE DEPENDENT VARI ABLE, AN
UNDERSCORE AND THEN THE | NDEPENDENT VARI ABLE. */

LI NEGS
Vi= F1+E1,
V3=BV3_F1 F1+E3,
V4=BV4_F1 F1+E4,
V5=BV5_F1 F1+E5,
V6=BV6_F1 F1+E6,
V7=BV7_F1 F1+E7,

F1= BF1_V8 V8
BF1_V9 V9
BF1_V10 V10
BF1_V11 Vi1l
BF1_V12 V12

+ + 4+ + +

V13= BV13_F1 F1
BvV13_V8 V8
BV13_V9 V9
BV13_V10 V10
Bv13_Vil1 Vi1
BV13_V1i2 V12
E13 ;

+ + 4+ + + +

/* ALL | NDEPENDENT VARI ABLES SHOULD BE LI STED I N THE STD STATEMENT. THE NAM NG STRATEGY USED
HERE |I'S THAT ALL STD CCEFFI CI ENTS HAVE THE FI RST LETTER OF S, FOLLOAED BY THE NAME OF THE
VARI ABLE. D2=SD2(.2) MEANS THAT D2 IS AN | NDEPENDENT VARI ABLE FOR VWHI CH VARI ANCE SHOULD BE
ESTI MATED. THE NAME PROVIDED IS SD2, AND A STARTING VALUE CF .2 | S PROVIDED. */

STD  E1=SE1, E3=SE3, E4=SE4, E5=SE5, E6=SE6, E7=SE7, E13=SE13, D1=SD1,
V8 =SV8, V9 =8V9, V10=SV10, V11=SV11, V12=8Vi2 ;

/* THE COV STATEMENT TELLS THE PROGRAM VHI CH VARI ABLES COVARI ANCES SHOULD BE ESTI MATED
BETWEEN. FOR EXAMPLE, F1 F5=CF1_F5(.1), TELLS PROC CALIS TO ESTI MATE A COVARI ANCE BETWEEN F1
AND F5, TO NAME THE PARAMETER CF1_F5, AND TO START WTH THE VALUE OF .1. THE STRATEGY USED
HERE FOR NAM NG COVARI ANCES IS C, FOLLOAED BY THE TWO VARI ABLES | N\VOLVED, SEPARATED BY AN
UNDERSCORE. | N MOST CASES, COVARI ANCES FOR ALL EXOGENQUS VARI ABLES SHOULD BE ESTI MATED.
COVARI ANCES FOR ERRORS CAN ALSO BE | NCLUDED. */

COv E1 E6 = CE1_ES®, E5 E6 = CE5_ES®, E3 E5 = CE3_ES,
V8 V9 = Cv8_V9, V8 V10 = Cv8_V10,
V8 Vi1l = CVv8_V11, V8 V12 = CVv8_V12,
V9 V10 = Cv9_V1O0, V9 Vil = CV9_V11, V9 V12 = CV9_V12,
Vi0 V11 = Cv10_V11, Vi0 V12 = CV10_V12, Vil V12 = Cvil_vi2 ,

VEI GHT WI75 ;  RUN;
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