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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’“:Instead, 'we employed

" a two-step solution: (1) we ran SPSSX Condeacriptive to create z-score
equivalents of the 86 variables and recoded ‘the" 2 'variables' ayatem ‘missing

values to zeros; (2) the output of the Condescriptive run constituted the
input of a BMDP P4M factor analysis run,: "
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;@ " Freguently rescarchers who choose to conduct factor analyses will takv.i;i.i'
dvnntngo of software available in the SPSSX (SPSSX) package.  There awro,l xiﬁ:ﬁ.i'
v\ernl advanlngca that the SPSSX package offers over previous rc]cuqu.«ﬂ\wﬂj
SPb\X can handle more variables and it can substitute means for missing -
;yalues. The latter feature is helpful because with it a case is not deleted
‘iwhen 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 27! casesl. The variables consisted of |
:parents' responses to 86 of 173 questionnaire items describing behaviors

i Eadults use to cope with the problem of having a child in the hospital. . .

?Subjects' response choices ranged from "not at all" (0) to "very much" (3).

%Examples of coping questionnaire items are presented in Figure 1.

- 1f we were to permit the program to delete cases with any missing .
}values. our data set would have been reduced substantially., Of the‘27l cases
51137 subjects, or 51X, had no missing values; therefore, we would have lost 49%

e ‘AM

of our subjects. The loss of subjects would have been extremely waatefuli ﬁﬁ
~since about 27% of the parents failed to complete only 1% of the questionnaire
items; 4%, 2% of the items; and another 4%, 3% of the items, . About 11z of the':

parents failed to complete between 4 and 147 of the items. We therefore ;gﬁj

- elected to use the mean substitution option in the SPSSX Fh°t°fup?99?d9593}“~

Fr
‘order to avoid subject loss. \ ' ol N
Unfortunntuly the four megabyte IBM 4331 computer we uscd at New York f-

| State Puychiatric Instttute did not provide sufficient memory.to-exegute the

s

job., The program listing returned the "insufficient storage" error message,
. : I LM

guw think our solution to the problem might be of interest to readers who face

f similar storage obstacles to running large factor analyses and other
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_statistical procedures on - small systems. In order to deal effectively with

package that uses computer ‘memory more economically than SPSSYX, S

The data originally resided in an SPSS system file (Nie et al., 19?;)
Since §2§§§ reads SPSS system files, we wrote an SPSSX program to read the
system file. The program invoked a series of procedures the firat of whicy
the Condescriptive procedure, created a new set of 86 variables (ZV1 to |
ZV86). The 86 new (2ZV) variables corresponded one-to-one to variables (V1
V86) in the original dato soﬁ.‘ Each new variable was thé equivaleﬁt to tﬁé
z-score transformation of the correspondipg"variable in the original data
set, 'Thé'Condescriptive'procedure assigns 'a system missing value to any
(ZV) variable when the corresponding old variable is missing. Thus a paij
who oid not respond to questionnaire item V30 would receive a system miooing
value for new.variablo ZV30, Immediately after the Condescriptive routipf
invoked the Recode command was employed to ‘convert all system missing vgrﬁgs
in the new (ZV) variables to zero. The Rooode command in effect substitoret_z
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 data file, Figure 2 depicts the §2§§l\

program that operated upon the original 86 variables.

BMDP (Drown et el,, 1983) provides the uscr an economical alternoti ¢

SPSSX. When the user runs a BMDP job.'oné program out of the BMDP library.

programs is called up. By c0ntrast. when SPSSX is run, the entire SPSSX
library of programs is called up, 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 mémor}'is required to store the P?OSﬁf@lﬁ
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Figure 1
Circle the number that corresponds to the response that best describes

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

for less than a week, circle the number that corresponds to the response

that best describes ydur experience since your child entered the

hospital.

‘very - pretty - just:'a not
TS E P ﬂf%f“amuch fﬁuch;zfﬁlittlej;at 8ll
WA LBt et e GRS L .-:;=-f.ﬂ-fs'@a,«,»:s-eis,;a}é.-w:f, Wi
-+ 1 think the doctors have made a mistgke;g'yggh&3@§f¢ Cen ; £ TSt gy

and that my child doesn't really»need"

to be in the hoapital.........uuu..;.n-. 3 2 lpﬁ;"o "
2, 1 watch myself doing things, and it

feols like I'm watching someone el86isivvees 3 2 1 .0 .
3. T want someone around to hold or |

comfort ﬁoucoo.c.ouou|coo-uo|lclouun|o|cuoa 3 2 1 0
4, Something ironic or humorous usually |

br'ﬂk. th. t‘n'ion.“.l....ll.ll.l.llll‘l... 3 2 1 0

100



| .Figure 2
B ~ SPSsX program to ouﬁput data
g‘c_;oam;:ﬁ“'r - -'sr>ssx PROGRAM TO OUTPUT DATA TO BE READ BY BMDP PROGRAM,
FILE'-HANQLE SYSFILE/NAME="HOSP SYSFILE A'
FILE HANDLE ZDATA/NAME='Z DATA A'
GET FILE  SYSFILE

COMMENT ‘**********************##********#*********#*********************f

' THE PURPOSE OF THE NEXT 6 STATEMENTS IS TO INCLUDE ONLY THOSE
- SUBJECTS WHO HAVE FEWER THAN 20% MISSING VALUES ON ALL 173 VARIABLES

L T T SO

DO REPEAT A = V1 TO V173/B=CT1 TO CT173° =~ R ot
COUNT B=A(9) |
END REPEAT

COMPUTE  TOT9 = SUM (CT1 TO CT173)
COMPUTE ~ TOT9PER = TOT9/173 I |
SELECT IF (TOT9PER LT .20) - ~ - ' wtows

COMMENT ################*#****#*##*********#;******##*fﬁ**ﬁfﬁfﬁ#*##}**ttt;
THE PURPOSE OF OPTION 3 OF THE CONDESCRIPTIVE PRbJC'EDURE."IS T0 CREATE A

SET OF NEW VARIABLES, 2V1 TO 2V86, WHICH ARE Z-SCORE mnsmkmno&s@rﬁ

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

- CORRESPONDING NEW VARIABLE, | | |
*##*#*#*####*##*###**######*######*#*t*#*####*######*######*##*##**####*#*#

CONDESCRIPTIVE V1l TO v86
OPTIONS 3
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' *é”Figure 2 continued )
COMMENT #tt#ttt##ttt#tt#t#t##ttt##tttt#tt*#ttt*tttttt*tttt#tttt##t#ttt*t#ttttt
THE PURPOSE OF THE RECODE ST%TEMLNT IS TU CONVERT THE SYSTEM MISSING
VALUES FOR THE NEW ‘ZV' VARIABLES To Zgros. ' =% =
t**t*tt**t*t*t*t*tttttttt*tttt*ttt*ttv*tt*t*vtt**Qttv#*mttvvttttttttttvttttt
RECODE ZV1 TO ZV86 (MISSING = 0) '~ A Rl le sk 1 T
COMMENT *******t**t***#%#***ittiti**hii*;*iii#4*#**#%*3*#*4*###&%#tttt*t**ff#*

{ A
RECTANGULAR DATA FILE THAT CAN BE READ BY A BMDP PROGRAM

tt*ttttt**ttttt*tt*tt*tqtttttt**tt*tttttttt*ttt**#t#*##*tvtttt*ttti#t*i#v##&

THE PURPOSE OF THE WRITE OUTFILE STA’I'Bﬂ'NENT IS TO WRITE our A

WRITE OUTFILE = ZDATA TABLE
/ZV1 TO ZV6 | o
/ZV1 TO ZV12
/2V13 TO ZV18
/2V19 TO ZV24 |
/2V25 TO ZV30
/ZV31 T0 2V36
/2V37 TO ZV42
/2V43 TO ZV48
/2V49 TO 2VS4
/2V5S TO ZV60
/2ZV61 TO ZV66
/2V67 TO 2V72
/ZV73 T0 ZV78
/ZV19 TO ZV84
/2V85 TO Zv86

EXECUTE

FINISH
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A .

4“:;-.?-... 1T

we'qgegted a. two or a three“megabyte virtual machine.< We, therefore, electe

: t.at ey Ay PRSI wl (&t»ix-ls» AY Ay

to use the output of the SPSSX Write Outfile procedure. that is, the . coping

v
..-‘ o d

1nput for the BMPD Factor Analysis program. P%M. “We successfully ran BMDP P'

with storage defined at l 5 megabytes. Figure 3 shows the BMDP factor

- i

analysis program.: S a1 TR

Al ™ -
« ) Y . e,

"'\'?h L\. d-n-‘)ﬂi‘. . Bl "‘_ ,:= .‘ ' ‘ R N N - N ,
We thus oyercame a disadvantage of the BMDP Factor Analysis program,
w e e MALE SN T 5 ) ST S P
namely, EhatdfﬁM does not include a&mean*substitution option.“ The 11sting of

the BMDP program provides a check on the adequacy of the procedure Just

employed. The listing included the means and standard deviations of eachiZVe

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

-+

one.
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Fisure 3 : 'ff“'-uﬁ G
G iy T Y :.i~j R R EE R L o e

' SRt SRR s L
BMDP program to read output from SPSSX program and perform the factor analysis

' ‘ "i” i'f;“‘ i 1 l k S ..‘w by ,Lw.

COMMENT BMDP FROGRAM TO BE RUN UNDER PAM ;_‘ N g ;
/PROBLEM  TITLE IS 'HOSPITALIZATION s'rum' )
/INPUT VARIABLES ARE 86,

FORMAT IS FREE. )

CASE = 271.
/VARIABLE NAMES ARE ZV1 TO ZV86.

USE = 1 TO 86.
/FACTOR NMB = 10.
/END “ -

DATA IS PLACED HERE--
{ Vi sw
\
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Footnote

. .
We recognize that it would have been desirable to have perhaps 130

'\=5 S ‘s‘

additional subJects 1n conducting tho factor analyaia. Actually the factor
analyeis was not our primary vehicle for studying the ways parents coped with
having childrén in the hospital. The factor‘analylib was conducted as an
adjunct to and a check on a more important set 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 satisfactory internal consistency reliabilities as measured by
the coefficient alpha. Generally, the items factored in ways anticipated by

our a priori scales.
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