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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 values, 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·::, 1Instead, we employed 

• a two-■tep ■olution 1 (1) we ran SPSSX Condescriptive to create J_-score
equivalents of the 86 variables and recoded the'!. ·variables' system missing
value■ to zeros; (2) the output of the Condescriptive run constituted the
input of a BMDP P4M factor analy■is run;', •• • • • ' • ;•'

.• 
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Frc4ucnlly researchers who choose to conduct fRctor analyses. will.,takl'. ;.,,. 

advnntngl' of software availnblc, in the, SPSSX (SPSSX) pnckngc. There ttr<',,,r .;i,lrt'.t 

Sl'Vernl advanl.ngcs thal the SPSSX pnckag<' offers over previous rclcusc•s, ''iti:i 

•� cnn handJ,i mon.• variables and it can substitute m('nns for missing

values, The latter feature is helpful because with it a cas<.> is not delt'ted

'when a missing variable is encountered.

A disadvantage of SPSSX is that it uses a great of deal of memory. This 

disadvantage came home to us when we attempted to factor analyze a data set 

consisting of 86 variables and 271 cases. The variables consisted of 

parents' responses to 86 of 173 questionnaire items descr.ibing behaviors 

adults use to cope with the problem of having a child in the hospital, 

',Subjects' response choices ranged from "not at all" (O) to "very much" (3). 

Examples of coping questionnaire items are presented in Figure 1. 

If we were to permit the program to delete cases with any missing. 

1values, our data set would have been reduced substantially. Of the 271 cases 

137 subjects, or 51%, had no mlslling values; therefore, we would hav� los�.,f42,% 

• of our subjects. The loss of subjects would have been extremely .wast.:,ful,
.. 

,, :' ., .. )., ,,.,,i() 

since about 27% o( the parents failed to complete only 1% of the questioqnaire 
1 , ,.,,, ,A ·,f>J .t • ',\..; 

itt.'11111; 4%, 2% o( tho items; and another 4%, '�% of the items, 

parents failed to complete between 4 and 14% of the items. We ther�f,o!e, ,,, ; 
1 .. • ,,' 

elected- to USC the menn substitution option in the SPSSX Factor procedure in 
-- , •• ,,., .. , "·'''',,f1 \ 

order to avoid subject loss. 

Unfortunately the four megnbyte IBM 4331 computer ve used at New York 
< ; •. -� ' ', 

P1:1ychtatric Institute did not provide sufficient memory to execute the
·l 

Th<' program listing returned the "insufficient storage" error m�ss�ge'. 

iWt• thlnk our solution to the problem might b(' 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 to deal effectively 

th_is problem we linearly. transformed our original values, and then submitt, ;jli '• , ... 

the new transformed values to a factor analysis program supplied by a 

package that uses computer memory more economically than SPSSX. 

The data originally resided in an SPSS system file (Nie et al., 

Since� reads SPSS system files, we wrote an� program to read ,the. 

system file, The program invoked a series of procedures the firat of whic 

the Condescriptive procedure, created a new set of 86 variables (ZVI to ,f • 

ZV86). The 86 new (ZV) variables corresponded one-to-one to variables (VI, 

V86) in the original data set. Each new variable was the equivalent to th 

!_-score transformation of the corresponding variable in the original data 

set, The Condescriptive procedure assigns a system missing value to any,: 

(ZV) variable when the corresponding old variable is missing, 

who did not respond to questionnaire item V30 would receive a 

value for new variable ZV30, Immediately after the Condescriptive routin 

invoked the Recode command was employed to·convert all system missing val' 

in the new (ZV) variables to zero, The Recode command in effect substitu 

means for ndaaing values 1ince zero is, necessarily, the mean of a set of· 

!..;,•corea, Next the Write Outfile procedure was called upon to write out; 

the now (ZV) variables into a raw data file, Figure 2 depicts 

program that operated upon the original 86 variables. 

IIMDI' {Drown ct ol,, 1983) provides the user an economical alternativ:�;11. 
�. When the user runs a .!!fil.!! job, one program out of the BMDP library of". -- '•'.1t:;�:.
programs is called up, By 'contrast, when� is run, the entire SPSSX ,Jf.�i,• 

library of programs is called up, The advantage inherent in the� {!:. 
approach is that multiple procedures can� be invoked in a single run• Th

� :-!:I 
disadvantage is that a great deal of membr'y' is required to store the prog�y · 
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Figur� 2
. ;' �' : ' t ; ·; •" SPSSX program to output data 

• COMMENT SPSSX PROGRAM TO OUTPUT DATA TO BE READ BY BMDP PROGRAM , 1 

. . ,· . • , ·, . 
FILE·HANDLE SYSFILE/NAME•'HOSP SYSFILE A'

FILE HANDLE ZDATA/NAME•'Z DATA A'

GET FILE SYSFILE

COMMENT .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
,,;·, < • • ... 

THE _PUR�SE OF THE NEXT 6 STATEMENTS IS TO INCLUDE ONLY THOSE

•. SUBJECTS WHO' HAVE FEWER THAN 20% HISSING VALUES ON ALL 173 VARIABLE

DO REPEAT

COUNT

END REPEAT

A• Vl TO Vl73/B-CT1 TO CT173'

B • A (9) 

COHPUTE TOT9 • SUM (CTI TO CTI 73)

CO:-IPUTE TOT9PER • TOT9/,l 73

SELECT IF (TOT9PER LT ,20)

COM.'!ENT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
I I \,, � _\ 

THE PURPOSE OF OPJ'ION 3 OP THE CONDESCRIPJ'IVE PROCEDURE IS TO CREATE

SET OF NEW VARIABLES, ZVl TO ZV86, WHICH ARE !-SCORE TRANSFORMATIONS'O,,i
OLD VARIABLES, Vl TO V86, WHEN A SUBJF.CT RECEIVED _A MISSING, VALUE ��
ONE OF n1E OLD VARIABLES, S/HE IS ASSIGNED A SYSTEM HISSING VALUE O�.,

'.r,ffE
_._
·-"

_

·

_ 
, CORRESPONDING NEW VARIABLE, If

. 
• 

� 
............................................................................ :: 

CONDESCRIPJ'IVE

OPJ'IONS

Vl TO V86
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':)i" Fi'g�re 2, 7cJnhnueci"' · /. · 1 

COMMENT •••••••••••••••••• .. �••••�••••�••:4'••••�••••••••••••••••••tt••••••••••• 

ntE PURPOSE OF THE RECODE' STATEMENT Is 'ro. <X>NVERT TitE SYSTEM MISSING 

VALUES FOR THE NEW ·•zv• VARIABLES /TO mos::·r1;,: ·r.· 
J 

·························�········� ......................................... . 

RECODE ZVl TO ZV86 (HISSING ;. 0) 

TitE PURJ>a3E OF THE WRITE OUTFILE STATOO'NENT IS TO WRITE OUT A 

, . 
............................................................................ 

WRITE OOTFILE • ZDATA TABLE 

/ZVl TO ZV6 

/ZV7 TO ZV12

/ZV13 TO ZV18

/ZV19 TO ZV24

/ZV25 TO ZV30 

/ZV31 TO ZV36 

/ZV37 TO ZV42 

/ZV43 TO ZV48 

/ZV49 TO ZV54 

/ZV55 TO ZV60 

/ZV61 TO ZV66 

/ZV67 TO ZV72

/ZV73 TO ZV78 

/ZV79 TO ZV84

/ZV85 TO ZV86 

EXECUTE 

FINISH 
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.. ,, ,f<·j_',:).�::.�::.:s; C',•,\i;,··� .. .:i' ! ·:;.:." .· � 

:lnsuff�:!,��tJ!'.tfJ,Hj.!?� A?�8
;:

fike ours that are 

onrl1i/ilY/iltems,(,,..�e,F9:�d,,�o�·su;:,���SPSSX.'d;riven: factor analysis even,..,' 
•','.''>/','..; :;'.•·--�..,. ,•_�· ''.·, ..... � :, •• ·.�--. ,,1. -� ... ··�;· •t ' .• ·�·· .. ,.·.,\ ... '••·· , .... - . 

1 i'«.: .. 
we cs,f�:t!� �;J��,.�:r:.1.� th,t�,tt'!,l,e&�,by.�� r�����La,iafh.i�!� ,�e. therefore, elect
to use t,he output of the SPSSX .�r�.�e Ou,t�il� proc:e��re, tha� .i�, the coping 
it�;� ,.;eSj:aled ·' as .!.:��or�s w:f.�h ��r�s h�ving replaced missing values' as .the 

. . , .,. ·�-
input for the BMPD Factor ·Analysis' programt''P4M .•• We successfully r�n BMDP p . _,. 

with storage defii1ed a:� i'.s JDegabytJs. Figure. 3 shows tlie BMDP factor 
·'·' 

analysis pr�gram. fl· ,_,,1, ,,. L� .. i · 
We thus overcame a disadvantage of the BMDP Factor Analysis program, 

l ;· .. �,, \/·.'_t-,';,/"Y ·,t. ·,·;1·t. /., J' j 1 �-.) < *it� ·1 \ , � 

. qamely t,���t.f:�,�9?��,�Q,tln;���: ,;�.i.!��� .,��bs�it����n,. �ption, , The 
' ' • 

the BMDP program provides a check on the adequacy o�_the procedure just 
• •'• ' ; t • ·� • 

; ,, ' ·, ,..... .,_ ¥ .  •.,. , 
: .: , r. •· 

employed, The listing included the means and standard deviations of each

variable, The listing showed that each of the ZV means was within rounding

error of zero, and that each standard deviation attained a value of one

would b� expected fr0111 the additional zero scores, values slightly less

one, 
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Figure 3 
!' ,I> 

COMMENT 

/PROBLEM 

/INPtrr 

BMDP PROGRAM TO BE RUN UNDER P4M. 

TITLE IS 'HOSPITALIZATION STUDY'. 

VARIABLES ARE 86. 

FORMAT IS FREE. 

CASE• 271. 

/VARIABLE NAMES ARE ZVl TO ZV86. 

/FACTOR 

/END 

USE• 1 TO 86, 

NUMB• 10. 

--------------------------DATA IS PLACED HERE-----------------------------
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Footnote 

We recognize that it would have been desirable to have perhaps 130 
•·· ',; I: I 'l. '\ '. ' 

additional subjects in conducting the factor analysis. Actuaily the factor

analysis was not our primary vehicle for studying the ways parents coped with

having children in the hospital, The factor ,analysis was conducted as an

adjunct 'to and a check on a more important aet of analyses we had performed

earlier, In the earlier analyses we constructed a priori scales by combining

items clinical experience suggested went together, Typically, the scales we

constructed had 1atiafactory internal conai1tency reliabilities as measured by

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

our a priori 1cale1,

105 




