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" Abstract

This paper shows how we overcame limitations imposed on us by the memory
capacity of the relatively small mainframe we used in conducting a factor
analysis in which means are substituted for missing valves. Insufficient
memory did not permit us to employ SPSSX, with its mean substitution feature,
in conducting a factor analysis of 86 variables reflecting ways in which
parents cope with the hospitalization of their children. Instead, we employed

" a two-step solution: (1) we ran SPSSX Condescriptive to create z-score
equivalents of the 86 .variables and recoded the z variables’ system missing
values to zeros; {2} the output of the Condescriptive run constituted the
input of a BMDP P4M factor amalysis run. i
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Frequently rescarchers who choose to conduct factor analyses will take
ad\;zmiag;(‘ of software available in the &S@(_ (SPS-SX) package. There are
g(\\-eral a(lvaxrll.ages; that the SPSSX package offers over previous releases;
5PSSX can handle more variabies and it can substitute means for missing
‘values. The latter feature is helpful because wit.h it a. case is- not de’lf:'ted
when a missing variable is encountered.

A disadvantage of SPSSX is that it uses a great of deal of manof_jr. This
disadvantage came home to us when we attempted to factor analyze a data set
consisting of 86 variables and 271 casesl. The variables conlsisted of
parents' responses to 86 of 173 guestionnaire items describing behaviors
adults use to cope with the problem of having a child in the hospital.
Subjecﬁs' response choices ranged from "not at all" (0) to "very much" (3).
Examples of coping guestionnaire items are presented in Figure 1

. If we were to permit the program to delete cases with any missing
values, our data set would have been reduced substantially. Of the 271 cases
137 subjects, or 51%, had no missing values; therefore, we would have .‘lost 497
of our subjects. The loss of subjects would have been extremely wasteful
since about 27% of the parents failed to completé only 1% of =.the qu-estionnairer
items; 4%, 2% of the items; and another 4%, 3% of the items. About 1-12 of the
parents failed to complete between 4 and 14% of the items. We theref._c_;re

elected to use the mean substitution option in the SPS3SX Factor procedure in .

order to avoid subject loss.

Unfortunately the four megabyte IBM 4331 computer we used at New York
State Psychiatric Institute did not provide su{f.{cient rﬁemory to execui_e the
job. The progr&;{m listing returned the "insufficient storage" error message.
We think our solution to the problem might be of interest to readers who face

similar storage obstacles to running large factor analyses and other
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statistical procedures on small systems, In order te deal effectivély with
this problem we linearly trahsfofmé&v;ﬁfwggié;;éi ;alﬂes, and then suﬁmitted
the new transformed values $6 a factor analysis program supplied by 3 software
package that uses computer memory more economically ghan §E§§§.
The data‘originally %esided in én SPSS system file (Nie et al., 1975),
Since SPSSX reads. SPSS system files, we wrote an.§§§§§_pr0grgm to read the
systeé file. ‘The program ipvoked a serigs'of-procedures the first of which!
" the Condéscriﬁtivé procedure, created a new set of 8§ variables {ZVl to
ZV86). Ther 86 new (ZV) varisbles corresponded one-to—one to variables (V1 to
V86) in the original data set. Each mew variable was the equivalent to the
z-score transformation of the corresponding variable in the original data
set.. The Condescriptive procedure assigns a éystem missing valus to any new
(ZV} variable when the corresponding old variable is missing. Thus & parént
“who did not respond to guestionnaire iteﬁ V30 would receive a system missing
value for new varisble ZV30. Immediately after the Condescriptive routiné was
- invoked the Recode command was employed to convert all system missing values
in ﬁhe new (ZY) variables fo zero. The Recode command in effect substituted
means for missing values since zero is, necessarily, the mean of a set of
z-scores, Next the Write Outfile procedure was called upon to write out all
the new (ZV) variables into‘a raw dats file. Figure 2 depicts the SPSSX
program that operated upon the original 85 variables.

BMDI" (Brown et al., 1983) provides the user an economical alternative to
SPSSX. When £he user runs a BMDP job, one program out of the BMDP library of
programs is called up, By contrast, when SPS5X is run, the entire SPSSX
library of programs is called uwp. The advantage inherent in the SPSSX
approach is that multiple procedures can be invoked in a single run. The

disadvantage is that a great deal of memory is required to store the program

99




. effectively with
;néuéﬁénréubﬁitted
ipplied by a software
(Nie et al., 1975).
pgram to read the
the first 6f which,
ijables (ZV1 to
to variables (V1 to
: equivalent to the
‘he original data
ng value to aﬁy new
sing. Thus a parent
ive a system missing
escriptive routine was
ystem missing values: -
n effect substitutedf'
mean of a set of
;pon to write out all

lepicts the SPSSX

momical alternative'bq
»f the BMDP library of
the entire SPS3X

at in the §2§§§

a single run. The

to store the prograf

Figure 1

. Circle the pumber that corresponds to the response that best describes

your experience in the last week. If your child has been in the hospital

for less than a ueek;‘circle the number that corresponds to the response

that best describes your experierice since your child entered'the R

hospital,

1. I think the doctors have made a mistake

and that my child doesn't really need

to be in the hospital........ vesrsevrasinans '

2. I watch myself doing things, and it

feels like I'm watching someone else....i...

3. T want someone around to hold or

COMfOTt MEuussonucosssnncasnsvosnarsnssnansss

4, Something ironic or humcrous usually

breaks the tension.iceercseressccans: cernana
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Figure 2
. ‘ o SPSSX program to output dét_a
COMMENT . SPSSX PROGRAM TO OUTPUT DATA O BE-READ BY RDP PROGRAM,
FILE HANDLE _SYSFILE/NAME='HQSP SYSFILE &' - |
FILE HANDLE ZDATA/NAME='Z DATA A"

GET FILE SYSFILE

COMMENT *+*
THE PURPOSE OF, THE NEXT 6 STATEMENTS IS TO INCLUDE ONLY THOSE
SUBJECTS WHO HAVE FEWER THAN 207 MISSING VALUES ON ALL 173 VARTABLES.

I

DO REPEAT A = V1 TO V173/B=CT1 TO CT173

COUNT B

A (9)

END REPEAT , __
COPUTE  T0T9 = SWM (CT1 TO CTI73)
COMPUTE ~ TOT9PER = TOT9/173 |

SELECT IF  (TOT9PER LT .20)

COMMENT * ;
THE PURPOSE OF OPTION 3 OF THE CONDESGRIPTIVE PROCEDURE IS TO CREATE 4
SET OF NEW VARIABLES, ZV1 TO ZV86, wﬁzcn ARE Z-SCORE TRANSFORMATIONS OF
OLD VARIABLES, V1 TO V86. WHEN A SUBJECT RECEIVED A MISSING VALUE FOR
ONE OF THE OLD VARIABLES, S/HE IS ASSIGNED A SYSTEM MISSING VALUE. ON THE h

CORRESPORDING NEW VARIABLE.

CONDESCRIPTIVE Y1l TO V86

OPTIONS 3
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Figure 2
SPSSX prograﬁ to output data
COMMENT ~ SPSSX PROGRAM TO OUTPUT DATA TO BE-READ BY BMDP PROGRAM.
FILE HANDLE SYSFILE/NAME='HOSP SYSFILE A
FILE HA_NDLE ‘ZDATA/NAME='Z.DATA &'

GET FILE SYSFILE

COMMENT sbdibasbibinid bbbkt ksiobitis Sk gk ROk ok
THE PURPOSE OF. THE NEXT 6 STATEMENTS IS TO INCLUDE ONLY THOSE
SUBJECTS WHO HAVE FEWER THAN 20Z MISSING VALUES OW ALL 173 VARIABLES,

::::: e 1 S defendole et e e o o o ol ofle o

DO REPEAT A = V1 TO V173/B=CT1 TO CT173

COUNT B=24(9)

[}

END REPEAT _
COPUTE  TOT9 = SUM (CT1 TO CF173)
COMPUTE  TOTOPER = 1019/173 '
SELECT IF  (TOT9PER LT .20)

COMMENT #wk FRRRR R
THE PURPOSE-OF OPTION 3 OF THE CONDESCRIPTIVE PROCEDURE 1S TO CREATE A
SET OF NEW VARTABLES, ZV1 TO ZV86, WRICH ARE Z-SCORE TRANSFORMATIONS OF
OLD VARIABLES, V1 TO V86. WHEN A SUBJECT RECEIVED A NISSING VALUE FOR
ONE OF THE OLD VARIABLES, S/HE IS ASSIGNED A SYSTEM MISSING VALUE OK THE

_ CORRESPONDING NEW VARIABLE.

FFEE okdotoiolokoiokde 4 e desdesiesiesiook sefeatee ool b sicole sk &

CONDESCRIPTIVE V1 TO V86

OPTIONS _ 3
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library, rendering insufficient memory for jobs like ours that are conducted

on small systems. We could not run the SPBSX driven factor analysis even when
Vwe created & two or a three megabyieAvirtﬁal machine. We, therefore, elected

to use the output of the §E§§§‘Write OGutfile procedure, that is, the copimg

items rescaled as z-scores with zeros having replaced missing values, as the

input for the BMPD Factor Analysis program, P4M, We successfully ran BMDP P4M

with storage defined &t 1.5 megabytes. Figdré 3 shows the BMDP factor

analysis program.

We thus overcame a disadvantage of the BMDP Factor Analysis program,
namely, thatrPkM does not include a mean substitution option. The listing of
the BMDP program pro?ides a check on the adequacy of the pro;edure Just
employed. The listing included the meané and standard deviations of each_ZV
variable, The listing showed that each of the 2V means was within rounding
error of zero, é#d tﬂat each standard deviation attained a value eof one or, as
would be expectéd from the additional zero scorés, values slightly lesé than

one. .
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conducted )
Filgure 3

is even wheq

to read output from SPSSY program and perform the factor analysis

re é ected . BMDP program
he coping
ies, as the ':
) o COMMENT BMDP FROGRAM TO BE RUN UNDER P4M,
ran BMDP P4M S ) . .
T ' /PROBLEM - TITLE IS fHOSPI‘I‘AL;IZATION STUDY'.
actor L h
‘ J/INPUT VARTABLES ARE 86.
_ FORMAT IS FREE.
3 program, F
_' CASE = 271.
e listing .of - ;
o : /VARTABLE NAMES ARE ZV1 TO ZV86.
re just : - :
' ; USE =1 TO 86.
5 of each ZV .
/FACTOR NUMB. = '10.
yin rounding 7
2 of one or, as . ]
: - DATA IS PLACED HERE
tly less than .
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Footnote
' We recognize thst it would have been desirable to have perhaps 130
additional subjects in conducting the facter analysis. Actually the factor
analysis was not our primafy vehicle for studying the ways parents coped with
having children in the hospital. "The factor analysis was'condgcted as én
adjunct to.ané a check on a more imp?rtant set of analyses we had performed
earlier. In the earlier analyses we constrﬁcted a priovi scales by combining
items climical experience éﬁggested went together. Typically, the scales we
constructed had satisfacto;y internal consisgency reliabilities as measured by

the coefficient alpha. Generally, the items factored in ways anticipated by

.our a priocri scales.’
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