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Abstract

The purpose of this article is to present com-
puter programming capable of automatically predicting
missing data in an SPSS system file using multiple
regression.techniques, Two versions are presented.
The first is an interactive approach designed to run
via VSPC under 0S/VS MVS, The second is designed to
be used in a card batch environment, In addition, an

equation which predicts the amount of CPU time required
is included.

Incomplete data are often a major concern in behavioral

research. 8PSS, SASS, and BIOMED, three of the most commonly

availablo statistical packages, all have provisions for handling
missing data. These subroutinecs gonorally take tho form of
aome typo of caso dolotion, This approach, howovor, decreases
tho N size and thoroforo tho powor of the analyéis. In addi-
tion, if rogreossion mothods aroc usoed, a docroasoc in tho ﬁ size
will increase tho upward bias of the R (Newman, 1972) ana
decrease the stability of the weights (Newman, 1973).

Two other alternatives for handling missing data are

sometimes used. One method is the substitution of the mean
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value calcﬁiated from the complete cases. However, thié tech-
nique tends to decrease fhé variance and may‘therefore be
inappropriate for analysis of variance procedures. The other
approach is to predict the missing values through the use of a
regression equaﬁion whose weights are calculated from the com-
plete cases. This iatter approach tends to bias any subsequent
analysis to a lesser extent than the insertion of means. |

While neither SPSS, SASS, or BIOMED makes direct provi-

sion for the insertion of means for missing values, it is pos-
sible by utilizing various calculation and data management
subroutines within the packages. By comparison, the calcula-
tion and insertion of missing data based on the regression
approach, ﬁtilizing subroutines existing within the packages,
is so'complicated that this procedur§ is impracﬁical even when
_dealing with small amounts of missing data.

The following programming was designed to provide a solu-
tion to this problom. Two versions of the program are pre-
sontod. Tho first was dosigned to run intoractively via VSPC
under 0S/VS MVS wharo VS FORTRAN, tho RUML subroutine of the
IMSL (Internatiohal Mathomatical and Statistical Libraries,

" Inc., 1980), and SPSS Release 8.1 (McCraw-Hill, 1979) routines
have been implemented. The second version was designed for use
with a card dock in a batch mode and only requires the implemen-
tation of Spss, the IMSL, and FORTRAN. The final section of
this paper presents a method for predicting the amount of CPU
time that will be required to predict and insert the missing

data.
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Interactive Programming

The interactive programming consists of two routines
designed to run_consecutively: INTRO and INTROl. They will
call on SPSS system file, sort the complete from the incom-
plete cases, and further sort the incomplete cases into two
categories: < 10% and > 10% missing data. Next, the program
will scan the first case in the < 10% missing data file and
locate the first missing variable, build a regression equation
.predicting this variable utilizing only those predictors avail-
able from that particular case, and calculate the weights uti;
lizing the complete case file. Thesé weights, along with the
values for the predictors from the first case, will be used |
to predict the missing value for the variable. An a prio}i
decision was made to round the predicted value up or down.as
appropriate if the first three digits dropped are > t.455 of
the last significant digit kept., 1If the first three digits
dropped are in the range of < t.455 of the last significant
digit kept, the value of the last significant digit is r&ndomly
rounded up or down. This value is then inserted into the data
matrix and the program then cohtindes its scan of the first
case in the ¢ 10% missing data file for other missing varia-
bles. If it -should find another missing value the—proceés_is.
repeated. In no instance, however, are previously prediéted
variables entered into the prediction procéss of subsequent

variables for that particular case.
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Once the scan and prediction of missing variables for the
first case is completed, the program repeats the process for
the second and each subsequent case in the < 10% missing
data file. After the last case has been completed, the pro-
gram combines the complete case file with newly completed |
version of the <. 10% missing data file. This new file is in
BCD format and can be used as a raw daté file for input into
SPSS. 1Its name is USER FINISH CASES,

This new system file will contain complete data on all
‘'cases which initially were complete'or_had < 10% missing data,
.Those cases which had > 10% missing data will have been dis-

carded. The choice of the 10% cutoff is based on the fact
that , 10% missing data for any one case will not unduly bias
'the prediction of the missing data (Cohen & Cohen, 1975).

The following sections document the interactive versions

of INTRO and INTROL,




10 DIMENSION H(72),NAME(80), IFORM(89), NAHS\S'R) IFP(R0)
20 +,HARSUR(8)

10 iNTEGER YES,GO

40 DATA YES,NO.GO7°'Y',*N°*,°GO '/

59 ITEST=4

50 CALL OFSYS('COMMAND®,'ALL' IRTN,IHESS, 'FILE JOROUT')

70 CALL OrSYSc*aLLOC®, 'Joaour ,®)

80 CALL CLEAK

20 WRITE(S.,790)
100 200 FURMAT(&X 'ENTRY INTO THE DATA MANAGEMENT SOFTWARE.
110 +1Y, 'PURPOSE DATA EDITING AND CASE FILE ADDITIONS, '/
120 +{X, ' PROCEDURE :
130 +1X! . PLACE SPSS FILE ON DISY FILE. -v
140 +iX,"* 2. SCAN CASES FOR COMPLETE CASES. vy
150 +1X. " 3. SFLIT CASES AND DELETE )10%Z MISSING VALUES. '/
160 +{X, A. USE COMFLETE CASES TO REPLACE HIS?ING VALUES. '/
170 +1X," S. REWRITE SrSS FILE WITH CORRECT cn§ s
180 caLL CLEAR . | -
190 WREITE(6, 201) : :
200 201 FORMAT(4X, ‘WELL, WELL RON; HOW THE HELL ARE YOU')
210 READ(S, 166) 1AN§
320 100 FORMAT.1A4)
330 CALL REPLY(IANS)
3230 S WRITE(&,202)
550 262 FORHAT({X "ARE YOU READY TO DUMP THE SPSS DATA FILE???')
360 CALL 'ANSWER ( IRN)
370 IFCIRN.EQ.O) GO TO 10
380 IF(IT Esr.gg.99)rco TO 99
350 WRITE§.262)

TT1
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206

101
207

208

29%
See

FORHQT’&X *THEN_WHY DID YOU START THIv FROGRAM 22272'/

1¥,°1I AM COING TO ASSUME THAT YOU CAN NOT. TYFE AND YOU NEED /

+!X ‘ANOTHER CHANCE TO ANSWER THE QUESTION.'/)

GQ 70 S5

WRITE(S,204)

FORMATC({X, ‘VERY WELL THEN I AM READY TO TRANSFER THE DATA.
WRITE(6,203)

FORMAT (X, I NFED SOME INFORHATION;

WRITE(6,206)

READ(S.#) NVORS

FORMAT(1X, "FIRST, THE NUMRER OF VARIAKLES IN THE FILE ')
WKITEC(G, 20

READ(S,101) (NAME(II),II=1,55)

FORMAT({8041)

FORHAT (1Y, ‘HEXT, THE NAMES OF THE VARIABLES IN THE FILE:
WRITE<6, 258)

KREaD(S.1061) (1FORM(II),II=1,55)

FORHAT(1X, *NEXT, THE FbRnAT TO READ THE VAPIABLES IN THE FILE:"
WRITE(&,209)

READ(S, {51) (NAMSYS(II),Il=1,9)

WRITE(&,590) -

READ(S,121) <NAMSURCII), II:=1,

FORMAT (1Y, 'LAST, THE NAUE OF THE SFSS SYSTEM FILE 10 READ )
FORMAT(1X, *AND THE NAME OF THE SURFILE (37):')

WRYITE(?,240) (HAMSYSCIT),II=1,8), (NANSYSII1),II=1.9)

(AN
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S,i.ETAL(‘UF ,CLASS =0

I -

REOUTCAZE UNTT?=5YSDA,

G=FGIS . TIE 2= 50,

FECL=900, gl KZ17E=400600) ", DENI=", Qi

), I1=1,3)

i
<F
RN ULR?-"fhPI} F
“*GET FILE .H
. HEITE{?,591) fnnn?ur
S04 FOIHNT ¢
kU SURFTLES ‘. 8A1
WETIEC(S,211) C(IFORMCII),II=1,5S3, (NAME(TI), II=1,55)
211 FORMAT ¢
t*WRITE CASES Y.
+7° .59
WRITE(?.,212) (IFORM(I
212 FORHAT ¢
+*FINISH®
47 /i EXEC FORT
0 DIAEHSION IDATA<2090), DﬁTAl“OO)'
220 FORMAT*®,SSA1)
:ITC2¢?,213) NVARS

T

+ IREC=9

', INVARS=",15)
URITE(9 214)

214 FORMAT( -
+° S CONTINUE '

+," READ{11,200.END=99) (DATA(I),I=1, INVARS)'

+/° DO 10 I=1, INVARS '

170 IDATACTI)=DATA(]) !

+. 19 CONTINUE °*

A WRITE(12) (IDATA(I) I=1, INVARS) '

o b
S

I1I=1,55)

€E1T

+7/° IREC=IREC+1{
/0 ‘ L0 70 ©
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QONIrNDLEI= O ODNONDWNII=DO
20000 IDIDIOOPOOQDO-Q

+/" 99 WRITE(46,300) IREC '

+/°* 300 FORMAT(**41°**/// '

+/° +25Xx,*° PROCE S SING ENDED W ITH
+/° +25X%, '

+/° +35%, NORNMAL RETURN CODE

+/' +25X, *"

+5‘ +25X,°*"* 3 RECORDS'-":"'B")",IS) ’
+/° .

STOP
WRITE(?,215) NVARS
215 FURHAT(E

ND
+/°/7 EXEC GOFORT
+7'7/FT11FO01 no DSN=A&40UTCASE DISP=(OLD DELETE)'
/" ;;rrsﬂreos DD DSNGUSER CASES (0UT), Dlsﬁ =SHR

UNIT=SYSD
+/° /% DCBS(RECFH—VBS LRECL=800, RLKSIZE=804)
Ny SFACE=(TRK, (208,5) /RLSE), v0L=<ER=ACa061-
+/7°// EXEC FORT® ] T
+/° DIMENSION IDATA(200)°
+/° DATA INCH,INC2,INC3,INCA/-9,-8,-7,-6/"
+/° IREC=0 :
+50 IREC1=0
+. IREC2=
+/° - =0
v Jgedes
+/° . S READ(19 END=9°) (IDATA(I),I=1,NREC)*)
216 CORNaTL 16
T T IREC=IREC+4
v/ DO 16 I=1,NREC
o IFEIDA}A(%) .EQ. 1nca) IFLAG §gt?g+: J
+/° ATA 4 !
+7°C ik IBATALI)-EQ: HNES) 1ECAESIFLAG: '
Al IFC(IDATACT) .EP. IPC4) IFLAG IFLAG+ Y ,

+75° 160 CANTTMIE
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L IF(IFLAG.EE.O) GO TO 20
s IF(IFLAG.LE.7) GO TN 25
S A
+/° 20 WRITE(12) (IDATACI),I=1,NREC)’
+7° IRECI=IRECY+4
WRITE(9,217)

247 FORMAT(
+° [FLAG=6
2 ¢0 10 S
+/° 25 WRITE(11) (IDATACI),I=1 ,NREC)
+/° IREC2=IREC2+1 |
+7° IFLagae
+/° GO 10 S
«/' 99 CONTINUE
+/° fREC3=IREC-( IREC{+IRECZ) _
+" WRITE (4,202) IREC,IRECH, IRECZ IREC3
17+ 202 FORHAT(1X,I6,°° RECORDS  FROCESSED '
+/° /1%, 16" RECORDS COMPLETE®''/* -
o +1x,16,%* RECORDS INCOMFLETE' '/ !
+/° +/1%X,16,'* RECORDS DISCARDED' ‘) *)
URITE(9,218} ; R

248 FORMAT( S

. STOP

+/° N -
+/°// EXEE 80FORT‘ : C : .
+/° 7/FTioreei DD DSN=USER.CRSES(OUT).DISP?SHR‘

STl
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Cv e UNET=SVYSDA, : _ ,

vitLue k- (RECFATVRS, LKECL- 800 . R ESTZE=2645 ,

N SFACE=CTRE, (100,751 KLIE), VOL-SER=ACAD] *

VoY SFETI2FAAY DD DSH-USER . Cilty. La,Eé,nudr—"nn :

IR UNIT=SY3SDa,

L DCER=(RECFHEVES, LRECL=800, BLKS12E=301)

N SPACE=(TKK. (100, 5),RKL3E) . »uL-“Ea~nLn051's

2% CONTINUE

CALL CLEAR o
CALL UFSYSC'COMMAND','ALL', IRTN, 1HESS, 'FE 42 **SUB _JOROUT'' C E')
CALL. OPSYS(*COMHAND®, 'ALL*, [RTM, IMESS, 'FF 41 ‘' 'STATUS * CL")
Cat.l upsvgé COHMAND * 2 *alL* ) IRTH. IMESS, *1"F 10 **RUH INTRO1'® © E*)
W

300 rLRH£T¢‘X *ALL RIGHT RON, NOW YO MEED TO SUPHIT THE op: *,

£ |sx.'FRc§s FF KEY 242 |

4-11%)°TO CHECK THE STATus OF TuE Jop:

+/1iY. *"FRESS PF KEY =211.

+Z1 1%, *OHL_TO START THE HEXT PROGRAN

h'}‘;ri.'r'ru:z:s's FF KEY 216.° 743
=TOf -

b
PUHRRAUT NE CLAR
UFIII[-\.-'. "ﬂa) ] )
200 L OFHAL 4T , "FILFASF CLEAR FOUR SCERFEH #Mb I'REST EMIEL 0 ')
T FEADCT, 195)
00 Fiiatal (1al)d
EE i UFEN

91T



0w ALy
fb‘ (1%

Wiwivitd= DV)

-
v

LY

9735 GV DEICIDPmgu= v, =, .
e 2223002320

-

'r-";‘ -’

usnourlns RCFLY ¢ IAHS)
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Ir(lnns E FIHE) c0 i0 29
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~00 FOPI&‘%I(!X,'UEI-L. HE WILL SEF Ul CHAGCING THOT, )
3u FORHAL <1 X, *TRRY 16 HILAR Nlal, FLEAE DOH®T TAKLC [T Ullf uel HF®
100 FORMAT< 1Y, *WEIL NONT COHHIIL (OURSFLE 10 o POSTIIVE @i Wl F '.~
SO0 FORBATCEY, "NEXT T1idF IRY HARDFE., THLIIK OF a UtETTER NS 2N B
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0N (Nl )= DO
QODODIOC

INTRO1

~Jod =i Q05 A DL )=

- S ah e D ah b o ahan
CAROROI OO0
N

QD=

D= OOOD

201 FURMAT(iX, 'PLEASE ANSWER Y OR N........')

GO 10 to

20 IRN=9

GO TO 99

30 IRN=1
9?‘CONTISUE

290
100

55

1106

RFE.TUR
END

DIMENSION N(72),NAME(80), IFORM(80),NAMSYS(8),1F(80)
{NTEGER YES, GO ‘

DATA_YES,NO CO/'Y*,*N*,*CO */

WRITE(6, 200}

FORMAT¢{X, 'READY? IF SO TYPE THE WORD GO. ')
FORMAT (1A4)

READ(S, 100) IANS

IFCLANS .EQ.CO) GO TO 55

CALL OPSYS('COMMAND','ALL' IRTH, THESS, 'FILE JOEOUT')
CALL OPSYS('ALLOC®, '2078 REFLACE',10)

CALL OPSYS(°'ALLOC®, *JOROUT', )

REWIND 9

PO 60 J=1,4
FORMAT(RDA1)
READ(10, 110)
MRITE(9.118)5

81T
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46C¢ CONTINUE
- WRITE(6,201) '
291 FORMAT(1X, "ENTER THE NUMBER OF VARIABLES: °)
- READ(5 ,%) NVARS

WRITE(% 303) NVARS

303 FORMAT?[X,® NVARS="',15)

65 CONTINUE
READ(10, 110,END= ae) (IF(I),I=1,80)
WRITE(? 11065 (IFP(I),I=1,80}
G0 10 45

88 CALL CLEAR
WRITE(6.304)

364 FORMAT(//1X, 'NON THE JOE FOR THE HLR IS_READY.
+711X, ‘PRESS'PF KEY £ 12 TO SUBMIT THE .JIOB'
+/11X. *"PRESS PF KEY 2 11 TO CHECK THE STATUS OF THE JOB*)
WRITE(6,305)

30% §9Rgnr(/1x.'CONTR0L RETURNED TO YOU, OVER AND OUT.........")
& .

ND
SUBROUTINE CLEAR

200 FO&NS{’?{Q &LEASE CLEAR YOUR SCREEN AND PRESS ENTER.......")
READ(S, 100)
100 FORMAT(1A1)
RETURN
END
SURROUTINE REPLY(CIANS)

INTEGER*4 YES, 0K ,FINE,GOOD, BL , BAD ,
S ‘ ine,c@ghb L,BAD/'Y* ,*N*, ‘0K °,

00
an$ .E FlﬂE) ¢o0 fo 20
ANS.EQ.GOOD) GO TO 36
AN§.53 .BAD) GO TO 40
ANS-EQ.OK) GO TO SO
£(46.500)

61T
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FORMAT(1X, "WELL DON°T COMMIT rnIlR‘ELF T0 A FO
FORMﬁT(iX,'NEXT- TIME TkY HARDLEK, THINK O A HE
fE T UER

EHD
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3149 I S1ANS.CO.YESY GO 1N 24

AL L0 I CLANS.EQ_NQY GO 10 3D
Vasd HETIECA, 361

I i FORAAL (1Y, *FLFASE ANSWERE 7 OF N, .. . ... '
2489 GO TQ 10

3429 20 [RN=9

350y Gu TN 79

RLAL 20 (FH=1

2s29 oG CONT IHUC

3L - TURR

it 40 ExD

Batch Version

Both INTRO and INTROl are documented below in a form
suitable for batch entry via cards. The cards which must be

changed in each instance are noted.

12T



/3JOuPARN SKIP=1ES,TIAE=2
// EIEC SPSS,DS¥9=* QUTCASE®,.UNIT9=STSDA,
// STATUS9=8EM,DISPI=PASS,TRKI=600,
// DCBI=* (AECFA=rB, LRECL=400,BLKSIZE=0000) *,DSN3=4B0D
GET FILE CABOD >— . —— .,
RUN SUBFILES S10 ~—==-Initial SPSS
WRITE CASES (6771.0)

SCROOL, 1TEAO0L, ITENG66,AGE,GRADE

Computer Center

PINISH
// EIEC FORT
DIAEZASION IDATA(200),DATA (200)

200 rorman((6773.0) ) Format of variables to be
I ies - 'INITIAL SPSS file
S comrimue - Numb £ i b1
READ (11,200,£80=99) (DATA(I),I=1,InvARS) Number ol variables

DO 10 I=1,IEVARS ' INITIAL SPSS file-

IDATA(I) 2DATA (I)
10 comrimoe

WalTE(12) (IDATA(I).XI=1,IRVARS)

IREC=IRECe 1

GO 10 S
99 wriTte (6,300) IAagC
300 FORRAT(*1°//7/ -

¢251,° erOCEZSSIBG zeDED T 1T °*/

*25x,° */
¢ 251,° BORRBRAL aEgTORESE cobdDt=® 4
*251,° */
¢251x,° RECORDS===z==zzxzx2x:D)* ,[S)

STUP
EZno

file

read from

to be read fror

(AAN



// BIEC Goroar
//7T11F001 DD DSN= OUTCASE,DISP=(OLD,DELETE)
//rT12F001 DD DSE=USER.CASES(OUT) ,DISP=SBR

/773
//7%
//%

UBiT=SISDA,
DCB=(RECra=¥ss,LRECL=800,BLKSIZE=804),
SPACE=(TRK, (200,5) ,RLSE) ,Y0L=SER=ACADOI}

// EXEC FoORT

C

- C

DIREBSIOR IDATA(200)

DATA ImCl,IRC2,IBC3,IBNC8/-9,-8,-7,-6/
IREC=0 _ _

IREC120

IREC2=0

IFLAG=0

MREC= 67

REZAD (10,280=99) (IDATA(I),I=1,BREC)
IREC=ZRECe]

0O 10 I-1,mREC

IP (IDATA(I) .2Q.INC1) IFLAG=IFLAG*)
IT(IDATA(I) «EQ.IBC2) IFLAG=IFLAG*)
IF(IDATA(L) «cEQ.IRC3) IFLAGSIFLAG®*)

IF(IDATA (I) cEQ.IBCSN) IFLAG=IZLAG*)

CORT S ByE
17 (IFLAG.EQ.0) GO TO 20
I7 (I7LAG.LE.7) GO TO 25

Computer Center VCL

€ct



20

25

202

IrLAG=0

GO 10 S

URITE(12) (IDATA(I) ,I=1,MRRC)
IBRECI=IRECI*]

IrLAG=0

GO TO0 S -
HaITE(I11) (I0ATA(I) . I=1,BREC)
I188C2=IREC2¢1

I17LAG=20

GO0 10 S

cosriase

IREC3=IREC-(IRECI*IREC2)
URITE(6,282) IREC,IREC),IREC2,IREC]
FORBAT (VX ,I6,* RECORDS PROCESSED®
*/1X,16,° RECO2DS COAPLETER®/
*11,16,° RECORD0S IBCORPLETR/
*/11,16,° RSCORBS BISCARDED?)

sTOP

(3 1]

peT



//7 CLIEC GOFORT ’ -
J/FT10PGOY DD DSI=BSEI.CASIS(OGT),DISP=SII -
FTli ) sSE=uUsgs.YuC.CASES, SP=xSH '
x:r hroot 3:;332152:: ES.DISP=SNR L——Computer Center VCC
178 DC&‘(ilCPﬂ‘lIS,LIECL=300.BLISIKI‘BDQ), . : ’
/7% SPACE= (TRK, (100,.5) ,2LSE) ,YOL=SER=ACADO}
//76T12F001 DD DOSE>USER.COB.CASES, DISP=SHR —
/178 URIT=SISDA.
143 0CB= (RECPR=VBS,LRECL=800,BLKSIZE=80R),
/779 SPICE=(YIK.(!QO.S).llst).VOLsstﬂlelDOI

J/75I10XIET  JOB 0W823,STALCOP,CLASS=C
/9308PARN SKIPSTES.TIRE=1S |
77 E1EC FORT
ConnOs 7COMY/ 1acoa (200)
Iﬂzns= (s> Number of variables
NNNE=NVAAS-1 :
1o meAD (10, 2ED=99) 1SC, (INCOA(J) ,J=1,uBNN)
WALTE (6, 201) ISC, ([NCOR(J) ,3=1, NNRH)
CALL REP(NVARS,ISC)
CALL VWRITE(HVARS,ISC)
I=1+1
<0 TO 10
99 comtINue
URITE (6, 200) 1 |
200 FoRnAT(*1*,* J OB S URRILRTI',
«/7111, *J0B FISISHED; CORPLETION CODE=0°
) ‘!%!!;'l“ﬂﬂz! or CAsES=*,19%)
20 TOQHIT(‘!,'I.COHPLZT! CASEZ LISTED BELOW:®,
+S0(/11,3018))
S0P
ZND

SZT



c....

m

20

Coooo
c....
c....
c....
c....

c..‘.

00 000000000000 0000000000000 000000000000000000000 0000000 o0 o
SEEROGTISE REP(BREC, ISC)
pImEasIOR X¥(1350,200),TERP(200),

+0(200,7) ,7ARS (200), IREP (200) , HRR(6) ,
+I8DEX (200)

CoAROR /COR1/INDATA (200)

cossom /Com2/1ses (1350, 200)

coan0o® /COR3I/IFILE(¥350,200)

COAROB /COBS/IBFILE (200)

1Co8P=1

IT=ISC

aEREC=EREC-1)

aguIEs 11

READ (1 1,Z89=99) ISC, (IBFILE(I),I=1,BRREC)
MRITE (6, 777) ISC, (INFILE(I),I=1,RRREC)
FOREAT (12, 301 3/)

IF(IT.2Q.ISC) GO TO 20

GO 10 10 -
ComTISNE

3=0

L0 .
cceccccscccas J = COURTER FOR INCORPLETE VARS

COURTER TOR COMPLETE VARS

IEDEX OF LOCATIOE FOR COMPLETE VARS

INBEX OF LOCATIOR FOR INCORPLETE VARS
VALUEZS OF TEE DEPEZEDEET VARS (COMPLETE)
VALUES OF TRE IBDEPERDEET VARS (I BCOMPLETE)

00000 OGO OGOGOESS OO L
LN N N I ¥ N X N Y ) t"’
0000 OG0OOGOGOEOSOSOIOSOEO l.o"
000000 SOOGOOS O t'xt'
000000 OGOSS OO ‘s..

9ZT



S0

30

35

60

70

DO O I=V,NNREC

IF (INDATA(I) .EQ.-9.0R.INDATA(I).EQ.-8) GO TO &O
G0 TO0 S0

J=Je1

INDEX (J) =1

Go 10 30

CONTINUR

L=Le)

INEP (L)=1

CONTINUE

a=0

n=Ae)

DO 60 k=1,

IrILE(R, K)=INFILE (IRDEX (K))

comrinuE

po 70 K=1,L

ISUB (8, K) =IRFILE(IREP (K))

comtTinve

READ (11,ERD=88) ISC, (INFILE(LL) ,LL=1,NNREC)
IF(IT.20.1ISC) co T0 3S

LL=Le]

Li=Lel

Ri=Le)

ATA=ALSAN

WRITE (6,888)

CAlLL SuUB(3,L, n.nvnls IngP,INDEI, !! 8,LL, LY, m1Y)
RETURE .

conTINUE

URITE(6,666)

Let




SSS FORBAT(1X,°=REC=*

o I5)

666 FORAAT(1X.°CALL AT ERD*)
RRR roRsAT(1X,°CALL AT mID°)

LL=L¢)
Li=Lel
81=Le)
(¢ B3 §L_ }]

CaLL S#B (J,L,8,RVARS, IREP,IBNDERX,XT,0,LL,LY, ll)

99 cosrisee
RETURS
zee

c............... 000 000000000 0C0OCGCOLOGILOOOOIOIOIOIOOIOIOOSIOIOINOIOIEONOIEOEOEOEOOTD” 00000060 000
SSSROSTINE 398(J,L,8,89ARS,IREP,IRDRE, XTI, B, LL,LY,81)
2IBENSIOB XT (8B,081) ,TEEBP(200),

0!!!!!(200).l(S!OO).l.O'I(ll).'(li 1).lnll(2100) tlurlzoo).
*RRR(6) ,IBBERX(200)
COS808 /COB1/IBSATA(200)
CORA08 /COB2/13W¥B (1350,200)
COoBa08 /COR3I/IPILE (1350, 200)
COSS08 /COBS/ISrILE (200)

Ceccccccccccccccce
Ciececccccccccccccce
Ceeccccccccccccccce
Ceccccccccccccccce
c..ooooo;oooo.ooo.
c.ooooooooooooooo‘

c... ©e00006O0O6OGOGOSIOSIOSOS

C BRITE (6, 666)

- J

L

|

IREP
180k

IrILE
1598
"L.J

COBBTER rol IBCOAPLETE VRS

COURTER rol CORPLETIE VARS

COUNTER FOR BUARDBRR OFr CASES

ISDEX OF LOCATION FrOoR CORPLETE VARS

IBDEX OF LOCATIOR roRk ISCONPLETE VARS
VALBES OF TBE DEPERDENT VARS (CORPLETR)
VALBES OF TEE INDEPEEDENT VARS (IRCOARPLETE)

8¢t
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(L

" (¢)meu

zx = (2)uenm

t o 3w = (t)uen

w=x%

T=0u

H=0R

T1°28001°33 (999°9)31i1unm
anuIlimnod

(R021°11)31141=<(X3°71)ax
B°t=T1 0Z oG

(e T=2)

666 03 09 (r°319%°w0d1)a1
t+n0dI=0011

JnRIiN0d

0=R0)1

(M 1=TT°(1°TT)31141) °c°1°w (999°9)aiTun
anu¥1imod
(xx°117)easi=(33°11) 22
3°1=33 0l O@a

®2°1=17 0t O@
((/s3102)0z/011C °XL)2VNOI

(1] 4

999




b >3

999

#se(S) = 1

aaR(6} = 1

ALPA = 0.10

I8 = B

waITE (6, 555)

FORBAT(1IX, *20ST BEroBE TOER Clll'.(‘O)
CALL sEcoOvm (XY,IX,888,TERP,XYSAS,A,IES)

CALL RL880L (A,XYBAB,08,80,ALFA,AR00A,08,I0,7A008,180)
YRITE(6,666) B(1,1),8(003,1)
sea=g(aa+i, 1)

50 30 II=i, xR

saa=seasan (11, ‘)OIlllTl(lﬂlP(ll))
cosrissz

CALL 20050 (308,13)
INPATA(IDBERX(ICON))=1S

€0 T0 S

CORTIRUE

ALTURY

1 4 - )

c.........‘................—............O..................

SSE808TINE lO".(l.l)

&3

IXI=x8168

11=10100

y=1Z-IL

IF(7.G2.05.0.285.7.18.55.0) GO TO 10
IP(Y.1T.05.0) RETERE

IP (1.6T.93.8) I=Xe])

arreas

0€T



200 roRBAT(11,°FIRISEED CASE LISTED BELO¥:®,
+S0(/1K,3018))
acrenn
Zud
// RIEC GOFORT,GOSIZE=3500K
7772107001 DP DSEzUSER.INC.CASES,BISP=SAR
2777117001 DD BSE=SSER.COB.CASES,PISP=3RN
//7T16F001 DS DSH=OIER.NALGY,DISP=5iE
/7 wrsc roatr
_ DIRERSION R(80)

. w=0 Number of variables
"1 READ(12,8BH0=88) (B(J),3=1(63) ,
¥RITE(16,100) (l(t).!t!é%gi;::>ﬂ“-”‘
T K=Kel
G0 T0 1

I 88 CONTINUR

5 LS READ (13,100, 2RD=99) (R(I}.1=V $5) }— ;
£ wn1TR(16,100) (l(l).tﬂ@’f/\ Number of variables

fcontxuu: o .
“%"nxtlts.zolb K
100 roannrlaorzl
;200 FORMAT (/12,3 011X, 3013/))
?‘201 FORBAT(///71X,°* or CASES ADDED=',I6)
STOP
E4D
// EXEC GOFORT
//FT12F000 DD DPSMSUSER.COR.CASES,DISP=SHR
//FT13F001 ~ DD DSN=USER.KALO1,DISP=SHR
o /:r:eree-‘ - pb pSM=USER.FINISR.CASES,DIiSP=(NOD, KEEP)
II

TET
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Prediction of Time Required

The prograrming requires fairly large amounts of CPU time
when dealing with large files.l‘The total time required is a
function of the number of variables, the number of cases, the
number of cases with missing data, and the interaction between
the number of missing cases and the total number of cases.

To date, run time data have been gathered on 23 files
which rénged in size from an I = 122 to N = 1,081. The num-
ber of missing data cases ranged from N = i2 to N = 191, Aall
tﬁe files had 67 variables. Reqﬁired CPU times ranged from
2.145 minutes to 203.072 minutes,

This information was used to build to test a regression
equation which could be used to predict the CPU time required.
The R% = ,9960 had a p < .00000, but the equation is limited
by the fact tha£ all the test files had 67 variables. Even
considering this limitation,:the‘following régreas;on equation

may be useful in predicting CPU time,

CPUT = (,222468840)u + (.00779903)NC + (.08595389)MM
| + (.00100721)NC * NM + E

Where:
CPUT = CPU time required
U = Unit voctor (+)
‘NC = Number of cases
NM = Number of cases with _ 10% missing data
E = Error vector (ignored when predicting

cpur)
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