
MULTIPLE LINEAR REGRESSION VIEWPOINTS 
Volume 11, Number 1, September, 1981 

PREDICTION OF MISSING DATA USING REGRESSION MODELS: 

A PROGRAMMED APPROACH FOR LARGE SPSS SYSTEM FILES 

RON BOBNER 
YOUNGSTOWN STATE UNIVERSITY 

HAL STALCUP 
U,S, AIR FORCE, WRIGHT-PATTERSON AFB 

ISADORE NEWMAN AND CAROLYN BENZ 

THE UNIVERSITY OF AKRON 

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 OS/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. �,�, and BIOMED, three of the most commonly 

available statistical packages, all have provisions for handling 

missing data. These subroutines gonorally tako tho form of 

aomo typo of caso dolotion, This approach, howovor, decreases 

tho N sizo and thoroforo tho powor of tho analysis. In addi

tion, if rogrossion mothods aro usod, a docroaso in tho N sizo

will increase tho upward bias of the R (tJewr.ian, 1972) and 

decrease the stability of the weights (Newman, 1973). 

Two other alternatives for handling mlssing data are 

sometimes used. One method is the substitution of the mean 
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value calculated from the complete cases. However, this tech

nique tends to decrease the 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 equation whose weights are calculated from the com

plete cases. This latter 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, utilizing subroutines existing within the packages, 

is so complicated that this procedure is impractical even when 

. dealing with small amounts of missing data. 

The following programming was designed to provide a solu

tion to this problem. Two versions of the progra� are pre

sontod, Tho first was dosignod to run intoractivoly via VSPC 

undor OS/VS MVS whoro VS FORTRA!l, tho RU!IL subroutine of the 

IMSL (International Mathomatical and Statistical Libraries, 

Inc., 1980), and SPSS Roloase 0,1 (McGraw-Hill, 1979) routines 

have been implomontod. 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. Tho 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. These 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 priori 

decision was made to round the predicted value up or down as 

appropriate if the first three digits dropped are > ±.455 of 

the last significant digit kept, If the first three digits 

dropped are in the range of< ±.455 of the last significant 

digit kept, the value of tho last significant digit is randomly 

rounded up or down, This value is then inserted into the data 

matrix and tho program then continues its scan of the first 

caso in tho� 10% missing data file for other missing varia

bles. If it should find another missing value the process is 

repeated. In no instance, however, are previously predi�ted 

variables entered into the prediction proc�ss 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 progran 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 data file for input into 

SPSS. Its 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, 
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DIMEH�ION H<7�>.HAHE<80),IFORH(89), NAHSYS(9) ,lP'8�) 
+,NAttSUB<B> 

lNlE(;ER YES.GO 
DATA YES,NO,GO/'Y",'N",'GO '/ 
ITEST=� 
CALL or SYS(. COHHAHD ••• ALL. 'IRTN , I HESS, 'FILE JOfCOIJT' ) 
CALL OPSYS<'ALLOC','JOBOUT , 9> 

CALL CLEA� 
WRITE(o,290) 

20� FORHAT<6XL'ENTRY INTO THE DATA MANAGEMENT SOFTWARE.'/ 
+1X, 'PURPO.);£ : DAflt EDITUJ(; AND CASE FILE ADDITIONS . '/ 
+fX,'PROCEDURE: '/ 
+1X," 1. PL�CE SPSS FILE OH DIS� FILE. 'V 
+tx.• 2. SCAN CASES FOR COMPLETE CASES. '/ 
+tX, • 3. SPLIT CASES AHO DE.LETE )10% HISSING VALUES . '/ 
+1X,' 4. USF COHPLETE CASES TO REPLACE MIS�lNf. VALUES .'/ 
+1x.· 5. REWRITE srss FILE WITH CORRECT CA.);ES. '//) 

CALL CLEAR 
IJF:tTE<o,2&1) 

201 FORHAT<iXA."WELL.,_ WELL RON; HOW THE HELL ARE YOU'> 
READ<S, Hh,> IAN.); 

1 GO FORi1AH 1 A4) 
CfiLL REPLY<IANS> 

S WRITE<o 202) 
29'2 FORMtff< t X. 'ARE YOU READY TO DUMP THE SPSS DATA FILE???') 

CALL'ANSWER<IRN> 
IF<lRN.EQ.O> GO TO 18 
IF(ITEST.E0.99) GO TO 99 
WRITE'6-2G3) 

t"' 
t"' 
t"' 

, 
� ) 
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3H> 
329 
33(\ 
340 
35') 
360 
370 
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39'3 
100 
1t0 
420 
430 
440 
4'.30 
460 
470 
480 
4?0 
�lj() 
Sh) 
520 
�30 
"i-40 

203 FORHATU,X� 'THEN WHY DJD YOU START THIS PROGRAM ??".)??' I 
+1Y.,'I AH 1..0IN(; TO-ASSUHE THAT YOU CAN NOT TYPE AND YOU NEEO'/ 
+1X,'ANOTHER CHANCE TO ANSWER THE QUESTION.'/) 
GO TO S 

10 WRITE(6 28-4) 
29'4 FORHATdx. 'VERY WELL THEN I AH READY TO TRANSFER THE DATA.' l 

WRITE<o 285) 
295 FORHAl(,X,'I NF:ED SOHE INFORMATION;') 

WfiITE<o.206> 
READ(5,to) NVt'aRS 

2&6 FURHAT< 1 X
,._ 

"FIRST. THE HIJHBEft• OF VARIAltLES IN lHE FILE - ' ) 
WkITE<b, 2u7> 
READ<5 t 181) <NAHE<II>,II=1,5S> 

181 FORH�Tt88AI> 
287 roRHAT<iX

.(
"UF.XT. T�E NANES OF THE VARIABLES IN THE FILE:') 

WRITE<6,2-.,8> 
REHD<S.101) �IFORH<II> 11=1,SS> 

288 FORKAT<1XL 'NEXT, THE FORHAT TO READ THE VAIUABLES IN THE FILE:·) 
WRITE<6 2t'9> 
REA�<S.491> (HAKSYS<II),11=1,8> 
WF:ITE<o,590) 
READ<S, 1 �1 > iHAHSUBH I>, 11=-=1, 8) 

2'3'i' FORHATC1X, "LAITt THE H•1HE OF THE SPSS SYSTEM FILE 10 READ·'' 
SA0 FOP.t1AT<1X, •,um HE NAHE OF TlfE SUBFILE (.:;"?): ') 

WRTTE<9,210l <ttAHSYStlJ),11=1,8>,<HAMSYS(ll),II�1,8' 

I-' 

I-' 

N 
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6 7,.) 
6UO 
f>'I..-) 
,.-..o 71" �--,o 
710 
l•HI 
750:) 
76(1 
7 71) 
iO(} 
7'./(t 
n�o 
a,<.• 
1320. 
IJ21 
0::2 
U:.!3 
:130 
f]4() 
850 

� 1 ,1 rnr,hii r { 
t',/�X��XX�Y JO� 04423,STALCUP,CLAS��n• 
+ _. • ; •. t(lf!f"AFin St: ff•-e-YE_:'. I J i1E= :.• ' 
... • .• .• • r::<r:c .::r· �.?. J\SN? = • • :.:.oir, c1 • .;-f • • , ur• r T?= ,:;-y sn,".t, • 
+ ...-·, ,. :: , r, n ,_:-?-ttF.:1.1. o 1 .<:P9c-:f•r.s::. ri-T 7- .:,;·1•-) . • 
...... ·: f1Lff9= •• (HF•�H1=n-t{ Lf-:[CL,::,l(),:1, 11u�:�17L>::4()(\(:11 •• , DStU=., l-th1 
+ ··�ET rrLE ·.ttt. ) 

I-IF:JTE(9, 5:.,1 > {UAttSUfc( II l, Il =:c i, 3) 
501 Flll,Hi\l 1 

t • J.:Ut,1 SllHFTLES '. RA1 > 
WF: I IE< 9, '.:! 1 I ) � ffOl<H < II > , II'"' 1 , S':: i , < NhME' CI ; , II= 1 , 55 l 

�1 l FORMt"'iT < 
t • IJF: I TE CASES 
¼ ,.•·· 

IJF: ITE ( 9 • 21 2 > 
21 2 rmmftt ( 

+'FINISH' 

' S5A1, 
1

, 55A1l 
<IFORH<II>,11=1,SS> 

+ .t '/ l EXEC FORT 
+/' DIHENSION ID�TA(290>,0ATA<200l' 
t/' 290 roRMAT' SSA1) 

WRlT[(?,213) NVARS 
:'13 FORHAT< 

+' IREC=IJ 
t/' INVARS=',15> 
IJRITE<9,214> 

214 roRMAT< 
+' 5 CONTI HUF 
+/' READ(11,200,END=99) {DATA<I>,1=1,INVARS>" 
+/' 00 10 1=1,INVAR� ' 
◄/' JDATA<I>=DATA(Jl +�• 18 CONTINUE ' 
t/' WRITE<12) <IDATA<I>,1=1,INVARS> ' 
+/' I�EC=IREC+1 
i/' �O TQ 5 

I-' I-' w 

. - ! 
------··-··- - ---·- -
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t,60 
870 
880 
890 
9'30 
9H) 
920 
930 
948 
950 
968 
970 
980 
990 

1800 
1001 
totO 
102e 
1930 
1040 
18S0 
1860 
1070 
\881 
t t 00 
11 Hl 
\lit 
1140 
11 5(:) 
1160 
1 t 70 
1180 
It '?0 

+/' 99 WRITE<6.3&e> IREC 
+ 1 • Jee FOR KAT < • • 1 • • ,, 11 
+/' +:!Sx.•• P R O C E S S I N G  E N D E D WI TH 
+I' +"'SX, • • 
+/' +�sx.·· NOR HAL R E T U R N  C O D E  
+I' +25X, •' 
+/' +25X,'' � RECORDS•••••••••••>'',15> 
+/' STOP '> 
WRITE<9.215> NVARS 

21S FORHAT< 
+' END 
+I'll EXEC GOFORT 
+/'//FT11F081 DD DSN�&OUTCAst:LDISP=<OLD�DELETE>' 
+l'//FT12f"&e1 DD DSNaUSER.CASE�(OUT>,DIS�=S'HR 
+I' I I* UHIT=S'YSDA, • . 
+I'll• DCBs<RECFH=VBS LRECL=8&9,BLKSIZE=884> ' 
+_I• I /P: SPACE=< TRK • < 286, :» , RLSE > , VOL=SER=ACADlH • 
+/

1

// EXEC FORT' 
+/' DIHEHSION IDATA<2&e>' 
+/' DATA IHCl,IMC2,INC3.INC�l-9,-8,-7,-6/' 
+/' IREC=e 
+/' IREC1•8 
+/' IREC2=0 
+/" IFL�G=8 
+I' �EC=',15 
+/' 5 READ(1&,END=99) <IDATA<I),I:1,HREC}') 

WRITE<?,216> 
�16 FORHAH +• IREC=IREC+1 

+/' DO 18 1 21 tfREC 
+/' IF<IDATA< i> .EQ. IHC1> 
+/' IF<IDATA(l) E� INC") +/·c IF<IDATA(l):Ea:1Hcl> 
+''r. IF<IDATA<I>.E�.IHC�} 
+; ' 1 G r.nUT T NI I� 

1FLAG=IfU'IG+1 
JFLA�=IFU1(;-t t 
1FLAG=Iflii1�+1 
IFLAG=IFLA(;•t- I 

••I • 
t I/ t 

. '/ . 
••I • 

I-' 

I-' 

,i,,. 

,::: 
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1200 
i:.!18 
12:::'':' 
. . �-. 
124e 
1258 
1"" •A 

-n-

1278 
1280 
1�98 
1388 
1318 
tJ�g 
1340 
1358 
1360 
1370 
1388 
1390 
1488 
i-419 
14""0 
14�0 
1448 
1":458 
1468 

.,. . IF<IFLAG.EQ.8) GO TO 20 
IF<IFLAG.LE.7> GO TO 25 
lfLAC.�O ..... , . . 

.. . . 
. . c;ca • •• � 

+;• 2& WRITE<ti> <IDATA<I>,1=1,NREC>' 
+/' IREC1•1KEC1◄ 1 

URITE(9,217> 
217 FORKAT< 

+ • • .ffLAG•& 
+/' t;Q TO 5 
+I• 25 WRITE< 11 > <IDATA<I >, 121 ,MREC> 

+/' IREC2=IREC2+1 
+/' IFLAG•8 
+/' GO TO 5 
+/' 99 CONTINUE 

+/' IREC3::IREC-<IREC1+IREC2> • 
+/' WRITE(6

1
282) IREC

.c.
IREC1,IREC:?J.IREC3 

+/' 292 FORHAT<1X,l6,'' RtCORDS PROCE�S'ED'' 

+/' +/1X,16 •• RECORDS COMPLETE''/' 
+/' +1X,16,1• RECORDS INCOMPLETE''/ ' 

+/' +/1XSl6,'' RECORDS DISCARDED'') ') 

WRITE(9,218 
218 FORHAT< 

•• STOP 
+/' END 
♦/'// EXEC GOFORT' 
+/" //FT18f&e1 DD DS'N=USER. CASES'<OUT>. DIS'f'::S'HR' 

-;j 
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... 
U1 

' 
i 
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./.,;, 
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I W•) 
I ·1:11 
I ,t•,•,) 
I �•\O 
I '3" i·) 
I ".". I I 
I ": :••_I 
j'jJO 
1 'j 4•) 
i�5() 
t':-60 
I Si•) 
,sot' 
i�?(• 
I 1_>0•J 
ll,itt 
',,. • .,,, 
161& 
t .•S,4•') 
'u:;, .. , 
I ... � ... ',•} 
I-'> l•) 
l ,:,81:I 
1,', "') 
I ;1l•·) 
1;·1,) 
I ; : ·t1 

t It lf'•1Q1 
(•_- I •• - .:- • 

. / . .,· _-,. 
t ,i- • . '"_ .... 

t /' /,lF fl 2f'�'l1 
�- :: : �� :�: 
.,.:• .- ... 

�r; CllHTIUUE. 
CALL CLEAR 

ltft l)Sfl-c-:lJSEI?. J 14(:. e,-.S[.�, n l �T•.,.. ::1ti.-
lJtH r-:as·,sn,,. 

• 

tw :ic� { RE.Cf i1-=--VBS, l .l<E.:CL.,. 8{l(l . liLY. ! l /E. ,-,!_!t; 4 :, , .:.T,,CE=< lRK. < I <lt.�. '.>; Ll<LSE. ·1, VIIL-..,Sf."P-::-i\f t1!1•.>1 ' 
on OSH=-USC:R 't:'.iJII. Ctt:· E.'.,, n 1 �r· ==�lit( • 
UtHT==-�Y.;D,), ' 
DCB-==<RECFti=VBS, LRErv,aoo, I•Ll(S Ll[-c::8(),,) 
Srt\CE= <TkK. (tee' 5), t..:L.::E) 'VOL-=.:;'E.Rc:AC(1D•)i ') 

12 '' SUD JU[•OllT'' 
11 • • sT .-. rus • • 
18 ''RUH INTRO\'' 

CALL UPSYS< "COHKAHD' • 'Al.L' • IP.TN, lHESS, 'Pf'" 
CALL OPSYS< • COKHAHD', •ALL•, CRH!, I MESS• 'r·F 
Ct.LL tJf'SY S( 'COttltNfb •, • 1tLL', IP.1 U, 1HE.S-S, 'Pr 
WRCTE(6 3�> 

300 f'URHAHIX
,_

"itLL RIGHT RON, NOU YOIJ f'EED .TO nnmn HIE JOU: ' 
• t ttX,"PRC�S PF KEY ,1�.• 

.+ .• 1 I :(. • TU CHECK fH£ STATUS OF- Tl IE JOT.I' 
+/ID','PRES'S rF KEY �11.• 
t-.' 1 I �. 'AHli TO Sf ,.RT HIE UF.:XT rF.OGRttl1' 
t-,'l IX, 'PRESS PF r..EY !-1�. • /,.r; 
::nw 

[.tfD 
:·llttflOllT rttr: r:u-:AR 
�F: I ll- \ .:, , :!I\() ) 

:.1011 1-flPIS.\I � 1:', 'PLFASF Cl_Et)fl --.m11.- :;TRFEH hl-111 1·Pr::-."' EIHF.Y .. 
PF:11D ( � • 1-,'t') 

i 0("' t-' 111-:1 IA I t i it I ) 
Rf i IJf:t' 

' \ 

C. E' > 
C L' > 
i:: f') 

..... 
..... "' 
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17JO 
I .' .\•J 
' .--'5•.) 
I ;",;9 
I-;;(, 
I ?Bt.l 
1 7�'J 
18A(\ 
HJM 
13�0 
1331-) 
I !1 lO 
I ::_t5•) 
I�/,,) 
Hl;'O 
18�0 
I :l'/•·• 
I •l,jf, 
l?t•J 
I 01'.) 
t" 5•) 
I"' H) 
I o'"'.-'"t 
1?6t) 
I,:-,--�, 
1·130 
19'/() 
209"9 
:?•J t () 
:!•):!(I 
:!�)JO 
��·?•) 
20'.}l:t 
'.-!'J(,0 
2070 
�•:H-J� 

t:t•o 
,:;1J£tROIH1ilE RH'Li' IHHS> 
lt-11 EC.H,,.-1 ..-1:: S. 01', FI UC.. GOOO, ..... Ff(IJ\ 
DA rn tr:.�t""J 

L 
01e , F 1 HF, r.oo_ o 

6
rcL, rc,t•' ,· • Y • , • H • , • nr. 

I • f- ItrE. • (lfh.1. • kA • ,· 
IF< mus .EQ.FIHE> ,;o io • 20 
} f <J ttHS. EQ. c;ono-' (;1J TO Jl'I 
IF' 11\HS.EO. RAO• f.O 10 10 
IFClANS.E.i}.UI') r.n 10 5� 
&ml IE' 6, 'i�-l> 
,;o TIJ 9? 

2":i WP. l1 f _  ( .-; • H•" > 
�o ro ·n 

7,� lo'R HE'�, ?I)') l 
I.ti (II ?°a' 

�� Ml-:: I l F' 6. :1•-.\ \ 
.... 111 �� 

se l'F: 1, E .- n � 1a-H �? 1;0tt1 I NlJt: 
I\)� FORHATUX, 'JIJST FIHE. HOW WHAT � H!f\ llF MJSWf.k Ir nu.r ?-;•:,--:>•) 
:oo FORUAl(IX, "I.JELL. f.l[. WILL S[r. ,·,00111 uir,,1r.1uc; rnt,r.') 
3\1'+ FOf<H{t I� 1 :;. , ':;uRF<i IO UEf•R I IIA I , •·LEti.-F t1l!f-l • T lHkE n Ull f llt-1 HF.' _; 
10t) fORhi, I� I :t... '&.If.LL f)fJlf • T r.mtH I I , 01 m:; F tr IO .. , -POS I I C VF" 11i\,:."!JI: J;:. ' \ 
5(•() rnr,11,Hil X. "HF.XT TJiiF: 1 Rl' UMi'llf-:H, Ill till< nr t'l ,,r I rER ,.,il.\,..FI-",' \ 

F:EHIRH 
Hilt :-'llttROIITIUE AtlSWFR< JRHl 
Hf rr:r.EP YF.S 
Pt. I l\ ..-cs, HO/ • 1 • , • ., • / 
IIRICE(b 2�> 

2fl,j HtRHAT• l:x • <YIH>: •) 
t.J RF.1\1)(�. 1:;A> IAHS 

Hlft FORHAI' iAl) 
IF<IAffS.EQ.tESi GO TO 28 
IF<JAHS.EQ.HO> 1;0 TO :JO 
WRITE<b �'ll > 

�·::s �::1 
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.... 
-.J 
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2090 
21e6 
�, ,.., 
212'} 
:.:t31) 
214\l 
2158 
2168 

INTROl 

19 
29 
39 
31 
32 
33 

t6rn 
1620 
:zis 
1b"l8 
1 ol.O 
tnol 
16 7� 
1671 
1672 
ll-00 
1 ;:.<;-0 

201 FURMT<\X.'Pl_EASE ANSWER Y OR N ........ 'l 
Go ro 10 

28 IRH=<l 
&OTO 99 

38 IRN=t 
9?· COHTIHUE 

RF.TURH 
EHD 

DINENSIOH H<72> .HANE<B&>, IFORl1(88) ,NAHSYS<B>, lf•(BO) 
CNTE&ER YES.GO 
DATA YES NO GO/'Y' 'N' 'GO '/ 
WRI 1Ei6 �oos • • 

200 FORHAT�ix.'READY? IF �o TYPE THE �ORD GO.') 
100 FORNAT < tA-4) 
se REA0(5 1ff) IAMS 

IF<IAHf.EQ.GO> GO TO 55 
55 �BNfY� 

CALL OPS'YS<'COHNAND'
L'ALL'tlRTH�lNESS,'FILE JOBOUT') 

CALL OPS,S<'ALLOC','2878 R PLAC�',18) 
CALL OPSYS<"ALLOC','JOBOUT',9l 
REWIND 9 
00 6� J=t -4 

, t(J FORNArrnoAt > 
READ<t&,11�> <1P<I>,I�1,BO) 
WRlfE(Q,11�l <IP<I>,1=1,80: 

I-' 
I-' 
(X) 

·�'{ 



1 780 
1701 
1702 
1703 
1710 
172'1 
1731 
1 73:? 
17-10 
1750 
176() 
178� 
178t 
1782 
1783 
192� 
1938 
2830 
2048 
2058 
�3�! 
2'3B0 
2090 
2108 
2118 
2120 
2138 
2140 • 
"1 "-0 
21ia 
2170 
-:'11 BO 
�198 
220e 

6e CON r HIUE 
WRITE<o.281) 

291 FORKAT<tX, 1 ENTER THE NUNBER OF VARIABLES: ') 
READ<5 •> NVARS 
WRITE{9 383> HVARS 

303 FORKATt(x.• HVARS='.I5> 
65 CONTINUE 

R£AD< 1 e. 118
1
END:88) <IF'< I> S 1=1, Bf') 

WR1TE<9�118, <IP<I>,ls1,80 
�OTO 6:> 

88 CALL CLEAR 
WRITE< 6. 384 > 

3�4 FORHAT(//1X, 1 NOW THE JOB FOR THE HLR IS REnDY.' 
+/t 1X, •PRESS PF KEY t 12 TO SUBHIT lHE �•OB' . 
+/11X,'PRESS PF KEY t 11 TO CHECK THE STATUS OF THE JOB'> 

WRITE<6,3&5> 
385 FORHAT(/1X.'COHTROL RFTURNED TO YOU. OVER AND OUT ......... '> 

STOP 
END 
SUBROUTINE CLEAR 

2H ���ff4i,k.EASE CLEAR YOUR SCREEN AND PRESS ENTER ....... '> 
READ<5. 108) 

180 FORNAT< 1A1 > 
RETllRN 
EHP 
SUBROUTINE REPLY<IAHS> 
INTE&ER•4 YES.OK FINE GOOD.BL BAD 
DATA IESiN0

6
0K.FiNE

1
&ooD

6
BL,MD/'Y','N','OK 

+'FINE' •�oo • • 'BA '/ 
IF<IAHf.EQ.FINE> GO to 28 
IF(IANS.EQ.GOOD) GO TO 38 
IF(IAHS.EQ.BAD> GO TO 48 
IF<IANS.EQ.OK> &O TO 58 
WRITE.<6-588> 

;;���--l-''$�di.•it�h-1ftlOird�i���, ,, ':·--�'.��':�i��-������,'�>1/���, .• ,,,<_;•,. 

I-' 

I-' 

"' 



.. , t' 
..... �1-•0 

�53.j ........... 
;:;51) ;,;60 ::;::;-,, ;,:;00 
��?O 23fl9 23\0 �3:'0 23�\> ,.,-� .,,., ��")ti :::!360 21-.- �  ·•�H

9 -:;...;;.lA 
�4,:),:, :'4\ •) ::.'CO 
�•1 �0 

:!9 
�� 
1 ')  
50 
99 

t00 "_!(\t) 300 -\tll;t 
seu 

:'')'J h.) 
\ 00 

r.t1 TO 99 
WRJlE(6.,_ 1<l <ll t.lJ TO 9 ·-r 
WRJ T E lb

.1,.
:! 08) GO 10 ?y 

URTT F: ( 6 .
1. 3{)� l c;.u ro ?y 

WF::JTF(61-4 9'9 )  cm-HINUt. 
r0Rt1AT ! 1 x. 'JUST FJHE. , mw W H(t I K 11◄

1 \ OF ANSWrn IS H II\T ?? ? ':'' > 
roJ.:hA J ( 1 X. 'WELL. WE WIL L SEE Aft

U
lll CHAHG 1 N l.  Hlt"t l. ' > 

rORt1A It 1 X. '!OR R)' TO IIHaR 11 I
AT. I 'LEAS E DOH" l Hd< E Tl fJIH llt-f HE:' l 

FURMT(tX , 'WEL L DClH"T COMMIT '{
O

IIR.'.:"ELr TO l't POSIIIVE AtJSI JE F:. 
'

> 

FORHIIT<1X .  ' NE XT TIME T l<
'{ HA

RDU

:, THIN K 

o
r n ltETTER ANSIJEF:.' > 

RE TLt RU Etfll SU!tROIJ TINE AN �R (  I Rtn 
Ii'TEC.ER iES 

DAlA YES,NOl')'' ,' H'� Wl-:ITE 0: 6,2e')) 
FIJRHAl t 1X. '(l'/H) • 'J F-:EAIH 5, 198 i I ANS 
F O R HAl { 1 111, 

I-' 

"' 

0 

1 



�1 �•) 
•• ,,�I\ 

·�-! �:_.�) ,,..--o 
�-ii1,) 

rr ilAHS.[P.iE�i GO 10 �A 
ff� lt\HS .EQ.HQ> GO I

l

l 3•) 
I-If: r 11:. <t, . �r,1 • 

•n i r •JRnA 1 , 1 _,:, • F"LF ASE nH.t""UEF: ·, or-: N . . . • • . • , 

�l\'i'•J 
�c;- 1:hJ 

=�5 I.-. 
�=�-:, 
• )C-\{) 

ir+o 

GO TO 10 

,(\ !t-:rl=� 
GIi TO �? 

30 lF:U-=-1 
�q ro,-,r HJll[" 

l;,f l l lPU 
�flD 

Batch Version 

Both INTRO and I:NTROl are documented below in a form 

suitable for batch entry via cards. 

changetl. in each instance are noted. 

The cards which must be 

I-' 

N 

I-' 



•' 

II !IEC s,ss.us•9 = 0 OUTCl Sl"•••tT9=StSDl 
l�JOHPllft SIIP =1£S.Tlftt=2 

J 

11 st1tus'J=1111 0 01s,,=,ass.T■1,=•oo. 
• Computer Center 

II DCB9=0 (atcrn=rB.lltCL=•OO.IL&Sl%&=•ooo,•.os•J=l80D 
GET flU: C.!!�-- ____ _____ __ ___ - .. 
au ■ suar1us s10 --In1t 1al SPSS file 
IIIIT! CASES (6lf).0) 

scaooL.lT&ftOl.IT&ft66.aGt.G■lDI 
fllllSN 
II tUC FOIT 

Dlft!ISIO■ IDlTl(200) 0DlTl(200) 
200 roanu«nrJ.�)----- --------Format of variables to be read from 

!::�;�= �- INITIAL SPSS file 
S COITIIU& \.::_:_,,I ---------

IUD(11. 200.&ID='1) (HTAU).1s1•111an) Number of variables to be read fror 
DO 10 1=1.uuas n�ITIAL SPSS f ·1 
IDlTl(l, 2llTl(l) 

' 1. e 

10 COITl■ O& 
1111T!(l2, (IDITA(l) 0 l:al 0 l■Yl■S) 
ll&Ca(IIC•1 
GO TO S 

91 IIIITt(60 300) lltC 
JOO f01ftlT(01° /// 

•251.• P I O C a  S SI■ � 
• 2�1. 0 

t ■ D E D 

• 251 • 1 

•2s1.• 
■ 0 I ■ l L ■ & T U I ■ C OD & 

• 251 • 1 

STOP 
!ID 

a1coaos=cs:::zz:as:)•.1s, 

■ I T a ., 

., 

., 

., 

I-' 

IV 

IV 



�:.;-�,<�(.-,�·,-;;.�'!: �:;..,._·.:,,,;;,'sf�-:- j•'-::·.-. 

1 I u 1c Gorou 
llfT11f 001 DD Ds•: OUTCl Sl0 DI SPz(OLD0DILITI ) 

} 

11n12roo1 DD DS■=■ s1 a.c1s 1S(OGT). DI SP=s■a 
11� u■n:srs DA. . Computer 
11• DCl=(a1cras1as.tascL=IDD.1LIS(Zl=IO•>. 
II• SPlCl=(tal.(20O.S).■LSf).IOL=sr a=lClDOl 
I I EIEC ro■T .. 

DIBE■SIO ■ IDlT l(200J 
DlTl 111e1.1ac2.1■c1.111e,,-,.-,.-1.-6/ 
1■£C=O 
1arc 1ao 
l■EC2=0 
lfUG:a:O 
■ate"' 61 

S araD(1O. r■D=99 ) (IDlTl(l).( =1.■IIC) 
lREC=lllC•l 
Do 10 1=1.■arc 
lF((DlT&(().EQ.l ■CI) lfUG=IFL&G•l 
IF(IDlTl(l).EQ.(■C2) lfL&G=IFL&G•l 

C IF(ID&Tl(U .EQ.UC3) lfUG=lfL&G•l 
C lf(IDlT&(I).EQ.(■c,, lfLlC=IrLlG•l 

10 CO■T l■UE 

IF(IFL&G.EQ. O) GO TO 20 
Ir(IfLlG.Ll.l) GO TO 2S 

. .  . . .  

Center VCL 

.... 

I\) 

w 

't 
�· 



ti 

·..,/ 

1ruc.zo 
c.o to s 

20 llll'tl(ll) (IDlTl(I) .121.•alC) 
IHCl•HICl•I 
1ruc.so 
GO TO 5 

25 HlTl(II) (ll&T.l(l) .1a1 •■aEC) 
IIIC2zHIC2•1 
1ruc.ao 
c.o to s 

tt CO■TIHC 
IIICJal&SC-(IIICl•ll&C2) 
111111,,.2121 111c.111c1 .1acc2.1s1c1 

202 ro1■&T(l1.1,.• IICOIDS PIOCISSID 1 

•/11.16.• &&COIDS CO■PUTl 1 / 

•11.16.• IICGalS IICOIIPLITl 1 / 

•111.1,.• aacoaas 11scaa,11•1 
STOP 
••• 

1--' 

l's) 

""' 



II tllC Goroar 

} 

11rr10,001 DD DS■ = us
1

a.c1s1S(OU T) .DISP=s
1 1  1 1r r1 1 r oo1 DD DS■ = u

s1a .1■c.c1s1s.01s,
=
s1a 

C 

t I 10 U■JT asrsoa. OI:lp
U er 

II O  DCB=(■ICf■c f■S 0 LalCL=8
0

00IL&SIZlz80,)
0 

IJO SPlC&z(Ta & .(I00 0 S).■LSl) 0 tOL=Sl l=lClDOI 1 1 rT1 2 roo1 DD Dsa au
su .c oa .c1s1s

.01sp
=

s1 1  110 u ■1 T=s1so 1. 
//0 DC8=(11cra=tBS.LllCL=800.IL&Sl%1=80•). 
//0 SP lC l

=
(
T 1 &.(I

0
0

0

S)
0 ILSl).tOL

=
Sl l&lCIDO I  

//11111 111 .JOB o,_2J.STI LC D P
.

CLIS S=C 
/

OJOBPllll S&I
Paf

lS

.Tlft
1

= 1
5 

// IIIC fOI T 

Cent
er VC C  

COI IIIO■ /COIII/ IIC0■(200) 
na

a

s
= QD,-- _ _____ __ __ 

N
u mber of v ariab l es 

J:Q 

·< 

••• •= ■,11s-1 
1 0 It AD (1 O. EID = 99) ISC • (IICOll(.J) .J =1 •I HI) 

IUl T t (6. 201) 1sc. (t I C Oll(J) .J=l •• • • •  , CAL L atP(■,1as.1 sc) 

CALL W�IT l (lf & a

s.1s
c

) I= I• 1 
CO T O 10 99 CO■TI I U I 

WUTt ( 6 0 2 00) I 200 roa11AT ( •1•.• Jo a s u a a A a r•. 

.,,1 1 1.•.1oa r1■1s110; COftPL ITIO I  CODt=o• •1111.•1uaa11 or c1s1 s=•.1
s

, 
201 fOIIIAT{ll 0

1 II C O ftPLETt ClSI LISTtD B tLOw :•. 
•S0(/1 1

0

JOU)) 

StOP t■
O 

I-' 

I\) 

U1 

:w 

.' 



•' 

c ...................................................• ........... . 

SIIIOfflll llf(■IU:0 ISC) 
H■l■slO■ l•f (1150.200) .Tlllt (200) • 

•I (200. ll • • lH (200) • lllf (200) • Ill (6) • 
•IIDE1(200) 
COIIIIOI /C0■1/11DlTl(200) 
COIIIIOI /C0■2/IS11(1JS0.200) 
couo■ /CO■J/IFILl(l]S0.200) 
COll■OI /COIM/HFIL1(200) 
IC08f•1 
IT=ISC 
IIIIC•IICC-1 
IHIII 11 

10 IIAD(ll0 Ht:a:tt) ISC.(IIFILl(I)0 1•10 1■llC) 
C MIIT1(6.lll) 1sc .(1■rlU(l).l•l.■ll&C) 

111 FOlllT(ll0 lOIJ/) 
1r(IT.1Q.ISC) CiO TO 20 
GO TO 10 

20 COITll8S 
JaO 
L•O 

c ...........•..... .J • C08■TII ro• IICOlltLETI UIS 
c .............•... L • COG■TII FOi COllfLITI UIS 
c ...........•..... 111, - l■DII or LOClTIO■ roa COlltLITI HIS 

c ................. l■DII • 11111 or LOClTIO■ ro1 IICOllfLlTI UIS 
c ..........•....•. 1rILI a llL81S OF TII DIPIIDIIT WAIS (COIIPLITI) 
c .............•... is•• • l&UIS or TII IIDIPIIDIIT lllS (I ICOIIPLITI) 

I-' 

IV 

"' 



DO 30 l=l.■■•ac 
IF(l■DITl(l).&Q.-t.oa.1■Dltl(l).1Q.-I) c;o TO ,o 

C.O TO SO 
•o .J=.J•1 

I ■DB I ( .J) a I 
c;o TO 30 

SO CO■TUUI 
L=L•I 
l■!P (L)=I 

30 CO■TUUE 
•=o 

3 S 11=11• 1 

DO 60 l=l,.J 
1r111(a.a)�1■rlLE(I IDEl(I)) 

60 COITl■u! 
DO 70 1=1.L 
lSUB(ft,&)•llflLE(ll&P(&)) 

l O CO■T IIIUE 
IEI0(11. EID=88) rsc. (l■FILE(LL) ,LL•l.■IUC) 
lf(IT.!Q.ISC) GO TO lS 
LL=L•.J 
Ll=L•I 
lll=L•I 
IITII= Ill �111 

C MalTE(6,888) 
CALL SUB(J.L,11.■fllS ,IIEP,IJDEl,ll,8 ,LL,Ll,111) 
IETUII 

88 COITUUE 
C MllT£(6. 666) 

?·��- ... ,,:'.,..;�;;;;.l�1;�,:�:;.t-�,-::.·,1:::., .... • -"?:, -�·�_:"�A1�����:��:¥+-•.�•:.��'-'"3 

I-' 
I\) 

...J 

..-.:'-tJI'::-

' 
·- --� 



555 ro1■aT(11.•••EC=' .15) 
666 FOlft&T(ll.'C&LL &T 1 1D 1 1 
••• roaaaT(ll.'C&LL & T  fllD ' ) 

LL:sL•J 
Ll=L•I 
Bl•L•I 
■ T■:s■J .. 1 
CALL s.t■(J.L.■.a,aas.1•1•.11D 11.1,.1.LL.L1.■1) 

tt COITH• 
•1T••■ 
ID 

c ....•...............•..••.••......•.•.....•..•......... •...••••.•. 

saaaoaT1■1 sea(J.1.■•■ •a•s.1•1•.1•111, 11.1,11 ,11,11, 
ll■IISIO■ 11.■,• IJ,Tl■ P(JOO)e 

•• , ••• ,no,.a.s.oo, •• ., ••• ,,, •• , ••• ,, ••••• ,JIOO),I•1•tJOO), 
•••••• , •••• 11(280) 
coaao■ /CO■l/l■■aT &(JOO) 
COHO■ /COll2/Is•ac11so.JOO) 
COUOI /COlll/IFIL1(1350.JOO) 
couo■ /COM/l■FILl(JOO) 

c................. J .  co■■ TII FOi l■COIPLITI ·�•s 

C••••••••••••••••• L a  COU•TE• FOi CORPLITI ta•s 
c................. • • COUITI• roa IUftltl or ClSIS 
C•••••••••••••�••• IalP a 11011 OF LOCl TIOI  ro• COIPLITI lllS 
c •..•..• � •.••.••.. 11111 a 11011 or LOClTlo• roa l■COftPLETI , •• , 
c ......••..••..•.• IFILi . tlL■IS or T■I DIPl•DIIT , •• , (CORPLITI) 
C••••••••••••••••• ISII a flL■IS Of T■I I IDIPIIDIIT fllS (I•CORPLITI) 
C ■ •IT1(•••66) ■,L.J 

I-' 
IV 

(X) 
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... 

0 
N 
-

129 

-
-
• 

..a 
..a 
-

Ill 
..a -
... O'I • 
.. O'I 0 

- ... c,I u 
1111 - -
.. • 0 • 

• ., .. ..a 
., • ..a 

:!, � s ; 
• • ..a 

..a ., 
•

• 
0 
u 
... 
• 

11111 
1111 

- D .._ _. 

.... .,,, - ., ... -
(111111 • .... • - • .... \0 
·---" .. . .. .... .. 

NIIII- .. ■II 11- .. 
.. .a 11111 Ill W • W 8 • ..I 11111, W • 
-..aw Ill D-0 D ■ ..IIIID-0 
.. •■-o ■ •o-- ••-
•oo..a ... 11111 ... 11 u•o..a ... w 
c .... ..a .... ■- .. ■ • ..aN..I ..... IC 

■ -■ ... 0■0-11 ....... .. 
0 0 0 "" 0 ■ U 0 U ._ 11111 0 .. 0 ■ ■ 
lo,QQ"4Ulll•U ...... llllla .. u:a• 

IO O If\ 0 
IO - N 
-4 

u u 

.. 

• 

... ------

,- N,.,. 
_, _______ __ 
II II ■■■■ 
ICNIIIIQID;II 
C•■■a■ 



,· 

·.� 

■U(5) s 1 
... ,,, • 1 
au• • 1.11 
1• • •• 

C ■HTI (6. 555) 
555 roa■•T<l•.·�•ST •1ro•1 T•I C•LL• •• ,o, 

c•LL uco,■ 1•1•••••••.T1••••••••.1.11•> 

CALL IU•L (A •• , •••••••••• aua.Aao,, •••••• , •••• ,1., 
C ■aITl(i.666) •··•··••·•••·•1) · 

s ••• , ..... ., 
.o 11 n••••• 

S■■•s•■•■(II.l)•t■•&T•(Illf(II)) 
30 COfflN& 

CALL ao8U(S•■.IS)  
l■aATl(l•tl•(tCO•))•IS 
GO TO 5 

Ht COIITil
llftU 
ID 

c •••••••••••••••••••••..•.•.•..•.• � .... � .. � .••.•..•.•....• 

sa■•Oft1•1 101■•<•.1) 
Jal 
..... , .. 
ll•I•IM 
•••1-11 
1,, •• c.1.,5.0.1■-.••L•·ss.1, co to 10 
IF(I.Lt.,5.1) IITII■ 
IFl••GT•SS.I) I•l•I 
•n••• 

..... 

w 

0 

... 



JOO roa■aTc11.•r1 ■ 1s ■ 1• C A SI � • S T ID 111 0 • 1•. 
•50(111.J OUJ) llt ■ H 

IID 
II IIIC G0fOIT.GOSIZ1•35001 
11n1oroo1 •• 1s■•us1a.111e.c1s1s.11 s,., • •  
11n11roo1 11 ■s•••s11.coa.c1s1s.11s,.s 11 

//FT16F001 D I  DSl• a

s 1 a . 1

111 1. ■ 1s ,-sa1 
// IIIC fOH 

D I IIEISIO I  ■ 
(80 )  

• 1•0 
� Numbe r  of v

ariab les 1 IIID(lJ.IID•II) ( ■ (�).�• 65 )  
••1t1tt 6.l O O) (1(1).t

•l 6 

•=••· 

GO TO 1 
,'. II- COITII UI 

"',,;5 
.
• 1111,u.100.cn .. ,,, C■UJ.a.t.•1 • .)5)>---.Numbe r  of v ariab le s  ''i HIT1(16.1 00) ( ■ (1).1•

1 � .._, 
- -

.... +� 1•1•1 
� lf:'1/1,_, c:o to 5'. 

c� I<,, :99 'COltllll 

!i f?�"f •1n1c,.20n 
_ ilOO FORIIIT (80 [)) 

"';"5200, FOllll&T(/11. 3 (I I. 1013/)) 
'

1

201 FORft
l
T(/ / / 11.' O f  C&S!S ADDI D=•.1 6) STO P  

t:11D 
//_ EUC GO FOIT 

//FTl2roo, DD 0s1:us11.co11.c1sis.01s,=s N ■  
//fTllFOO I DD DSl•Us11 .N1101.01sP• S II 
11rT1 6 r oo1 • D o·o s 1=u s 1■ .r 1 1 1s 1.c 1 s 1 s.D i sP=(ao o.1 1 1,, II 

,_. 
w 

,_. 
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Prediction of Time Required 

The programming requires fairly large amounts of CPU time 

when dealing with large files. 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 ranged in size from an U = 122 to N = 1,081. The num

ber of missing data cases ranged from N = 1 2 to N = 191. All 

the files had 67 variables. Required CPU times ranged from 

2.145 minutes to 203.072 minutes, 

This information waij used to build to test a regression 

equation which could be used to predict the CPU time required. 

The R2 • ,9960 had a p < ,00000, but the equation is limited

by the fact that all the test files had 67 variables. Even 

considering this limitation, the following re9ression equation 

may be useful in predicting CPU time. 

CPUT • (,22248840)u + (,00779903)NC + (,08595389)NM 

+ (,0010072l)NC * Nl1 + r::

�I 

CPUT • CPU time required 
u • Unit vector (+)

NC • Number of casos 
NM • Numbor of casos with 10\ missing data 

E • Error voctor (ignored-when predicting 
CPUT) 
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