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Further Study of Cognitive Processing
Models for Inventory Response
Norman Cliff

University of Southern California

An attempt was made to validate for sentence
type items a mathematical model for inventory re-
sponse, which had previously been found to account
quite well for adjective checklist responses. Data
were gathered from subjects responding under can-
did and under faking sets. In the former case only
limited support for the model was found, but in the
latter it seemed highly relevant.

The items that make up personality inven-
tories are by definition verbal statements, which
vary in length from a single word to a compound
sentence. The respondent indicates the degree to
which the statement is true of him. A plausible
intuitive model for inventory response is that the
respondent evaluates or interprets the content of
the item according to the internalized schema he
has for such information, compares this inter-
pretation to his self-image or to the persona he
wishes to present, and transforms the compari-
son onto the inventory’s response scale. How to
translate this intuitive model into an empirically
testable form is a scientific problem.
One general strategy is to use some method

such as multidimensional scaling (MDS) to de-
fine the internalized semantic schema and then
see if the degree of endorsement of an item is

systematically related to where it is located in

the schema. Using MDS, each item j is assigned
to a set of coordinates vjm on each of the dimen-
sions m. Then xij , the degree of endorsement of
item j by person i, is studied as a function of the

and an attempt may be made to specify the func-
tion.

Cliff, Bradley, and Girard (1973) employed
this approach in a study of adjective check list
response. They found substantial support for it,
and in particular for a &dquo;vector&dquo; form for the
function:

in which wmi represents the weight which an in-
dividual attaches to dimension i in determining
his endorsement, and ai is a constant repre-
senting the individual’s overall tendency to en-
dorse items. Another way to interpret the func-
tion is that there is a direction in the meaning
space that corresponds to increasing acceptabil-
ity of the items for the individual; the farther an
item lies in that direction, the greater the degree
or probability of endorsement. Individual dif-
ferences in conventional inventory scores then
reflect individual differences in the parameters
of this function.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



42

An interesting aspect of this approach is the
interpretation it provided for social desirability
responding. Cliff et al (1973), showed that under
conditions designed to promote socially desir-
able responses, there was a marked tendency for
there to be a large weight in the function for the
dimension in the space that corresponded to de-
sirability. Under conditions designed to promote
candidness in response, this was much less often

true, although some individuals still gave a large
weight to the desirability dimension. -

Thus there is empirical support for the intui-
tively plausible model which represents inven-
tory responding as a specific mathematical func-
tion of a cognitive schema representing the se-
mantic meaning of the items. _

The purpose of the present study was to ex-
plore the extension of those findings to inventory
items that are more complex than single adjec-
tives. That is, the question investigated was the
degree to which the responses of an individual to
conventional inventory items are a function of
the items’ positions in a meaning space deter-
mined by the independent multidimensional

scaling of item-similarity judgments.

Method

The overall procedure employed in studies of
this type requires several types of responses from
subjects and several types of analysis of them.
First, for a relatively small set of items, paired
judgments of similarity of meaning are ob-
tained. These are analyzed by an MDS proce-
dure to derive the coordinates of the items in a

meaning space. There may also be some single
stimulus judgments to help interpret the dimen-
sions. Inventory responses to the items are also
obtained, sometimes under more than one type
of instructional set. For each individual a multi-

ple regression analysis is performed, in which
the dependent variable is his degree of endorse-
ment of the item and the independent variables
are the items’ loadings on the dimensions de-
rived from MDS. The specifics in the present
case are described below.

Stimuli

The intent of the present study implies that
the items used should be unambiguous in inter-
pretation and carefully constructed and studied
so as to involve a limited number of dimensions.
While the approach of the present study was not
factor analytic in the usual sense, items which
are factorially pure and which represent only a
limited number of factors would appear to be
most suitable for the present uses. The Comrey
Personality Scales (CPS; Comrey, 1968) ap-

peared to be highly suitable since they have been
carefully constructed and selected to have these
_characteristics.
The CPS includes seven scales, and the scales

in turn are composed of six to ten subscales,
each having two to six highly homogeneous
items. The subscales are called FHIDs for &dquo;fac-
tor homogenous item dimensions.&dquo; Within a

FHID, there are equal numbers of positively and
negatively stated items.

Nine items from each of three scales, Shyness,
Neuroticism, and Empathy, were selected for

use in the present study. The items are listed in
Table 1. From each scale, there are six positively
stated and three negatively stated items listed,
the latter being as parallel as possible to the
three positive items that they immediately follow
in the table.

These 27 items formed the main focus of the

study. They were used in two overlapping sub-
sets of 18 each, six from each scale. In one sub-
set (All Positive) the 18 consisted of the six posi-
tive items from each scale; in the other (Mixed)
it consisted of the first three positive items and
the three negatives from each scale. It was

thought that multidimensional scaling of the All
Positive items might yield three clusters of six
items each, while the Mixed scaling would yield
three bipolar dimensions. In the All Positive

case, the desirability dimension was expected to
be greatly truncated.

Instruments

There were two questionnaires used in the

study. The first consisted of all the items from
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Table 1

Items Selected from Comrey Personality Scales

the three CPS scales (not just the nine from each
listed in Table 1) plus some repeats, for a total of
115 items. The items were in random order. The

response scale for these inventories was the four-

point scale used by Cliff et al. (1973). There were
two kinds of directions for the inventory: One in-
structed the subject to respond candidly (Can-
did) while the other instructed him to respond as

he would if applying for a job as a management
trainee (Faking).
The second questionnaire was the basis for

the MDS. It included all 153 pairs of the 18
items in either the Positive or the Mixed sets de-

scribed above. Subjects were instructed to judge
the similarity of meaning of the members of
each pair on a nine-point scale from &dquo;extremely
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similar&dquo; to &dquo;extremely different.&dquo; The 18 items
judged for similarity were also rated twice for
favorableness, once from the subject point of
view and once from his estimate of a job inter-
viewer’s point of view.

Subjects

Subjects were students in an introductory psy-
chology course fulfilling a course requirement
that they participate in research.

Procedure

Subjects were tested in small groups. They
completed the inventory under both Candid and
Faking directions, using separate booklets, then
either the Positive or the Mixed judgment book-
let. There were 47 subjects in the Positive group
and 44 in the Mixed. Matching of a subject’s
booklets was made possible while preserving re-
sponse anonymity by having each subject make
up his own identification number and write it on
each of his booklets.

Analyses

There were three stages in the analysis. As a
preliminary step, a between-persons cluster

analysis (Veldman, 1967) of the similarity judg-
ment data was performed in order to identify
subgroups with potentially different perceptions
of the item meanings. Next, nonmetric MDS
analyses (TORSCA; Young and Torgerson,
1967) were performed on the average similarity
ratings of the pairs by the members of each of
the person-clusters and also on the average for
all the subjects in the Positive or Mixed groups.
Finally, four multiple regression analyses were
performed for each subject. The dependent vari-
ables were his degrees of endorsement (1 to 4) of
the items under Candid and under Faking di-
rections. The two sets of independent variables
were the projections of the items on the dimen-
sions derived from the MDS analyses of the sim-
ilarity judgments from his cluster or his total
group (Positive or Mixed). These analyses would
determine the degree of relation between the

meaning dimensions and the inventory re-

sponses.

Results

Cluster Analyses

Results of the cluster analyses of similarity
judgments suggested that there were six sub-
groups of persons in each of the two groups plus
two or three individual mavericks. However, in
the subsequent MDS and regression analyses
there were almost no qualitative differences in
interpretation when the dimensions for the two
total groups were used instead of those for the
cluster of which the individual was a member.

Therefore, in the interest of brevity the rest of
the results will be reported using only total

group dimensions.

Nonmetric MDS

For the group judging the Mixed items, there
appeared to be three dimensions, the stress

value being .048. As can be seen from Figure 1,
the first dimension, corresponding apparently to
a desirability dimension, is larger than the
second. The third, which is not shown, is slightly
smaller than the second. Thus, the structure is
one in which the three positive and three nega-
tive items from each scale form opposite ends of
three closely related continua.

Three dimensions also seemed appropriate for
the Positive group, although here the stress

value was higher (.083), and the third dimension
was unimportant compared to the first two.

From Figure 2 it can be seen that the three
clusters of six items are what accounts for the
first two dimensions. The third was largely ac-
counted for by three items, N6 and S6 at one end
vs. N5 at the other.
The identity of the first dimension in the

Mixed group as desirability is emphasized by the
fact that the mean favorableness ratings cor-
related.99 with the loadings on the first dimen-
sion, in both the Candid and Faking conditions.
The effect on desirability of dealing with only
positive items is shown by the fact that in the Po-
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Fig. 1. First two dimensions for the item set containing both positively and

negatively worded items.

sitive the first dimension correlated only - .67 (p
< .01) with favorableness in the Candid condi-
tion and .33 (ns) with favorableness in the Fak-
ing condition. In the latter case, there was a sig-
nificant correlation of - .53 with the second di-
mension. Comparing the favorableness ratings

of the nine positive items in the Mixed group to
the corresponding ratings in the Positive group,
a surprising degree of consistency is noted, the
ratings correlating .94 for the Faking condition
and .62 for the Candid condition.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



46

By including only positive items it is as if the
first dimension were eliminated and we are look-

ing at the second and third dimensions of the
solution from the Mixed group. The presence of

the desirability dimension in that data, though,
accounts for so much of the judgment variance
that the nature of the other dimensions may be
somewhat obscured.

Fig. 2. First two dimensions for the item set containing only positively

worded items.
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Regression Analyses

The preceding results in effect only provide a
background for the regression analyses which
attempt to predict an individual’s relative en-
dorsement from the items’ coordinates. For each
individual, then, two multiple regression analy-
ses were carried out, one for Candid endorse-
ments and one for Faking. In these analyses, his
degree of endorsement of the 18 items, ex-

pressed on a 1 to 4 scale, were the dependent
variables. The independent variables in both
cases were the three-dimensional coordinates of
the items in the MDS space for his group (Mixed
_or Positive).- 

These regression analyses were fairly success-
ful in the case of the Mixed group. The median
unbiased (i.e., &dquo;shrunken&dquo;) R for the Candid re-
sponses was .66. Of the 44 subjects in this group,
21 had R’s significant at the .01 level, and eight
more were significant at .05, leaving only 15
non-significant, 34 per cent.’ This level of

prediction, while somewhat lower than that re-
ported by Cliff et al. (1973), is quite high when
one remembers that the dependent variable is an
individual’s response to single items. However,
in the majority of cases of significant prediction,
the relation seemed attributable to the presence
of a significant positive correlation with the first
dimension, i.e., using desirability.
The results in the Faking condition were

much stronger. There, the median unbiased

multiple R was .93; ten of them were .99 or
above and the lowest was .44. The latter and one
of .51 were the only nonsignificant ones. Here, as
expected, the influence of the desirability di-
mension was very strong, there being only one
instance of a significant R without a significant
correlation with the first dimension. Thus, when
set to present a favorable image, individuals
overwhelmingly responded in terms of the de-
sirability dimension in an inventory.
The results for the Positive group were not as

positive. The median unbiased multiple R for

Candid responses was .36, and only 15 of 44 per-
sons had significant multiple Rs.2 For the Fak-
ing responses, the median unbiased multiple R
was only .26, which was rather surprising. It
seemed to be explained largely by the undif-
ferentiated response to these items, many indi-
viduals endorsing almost all of these rather de-
sirable items to the fullest possible degree. Thus
there was little variance in an individual’s re-

sponse to predict. Apparently the substantial re-
moval of the desirability dimension had the ef-
fect of greatly reducing the ability to relate in-
ventory response to meaning dimensions.

Discussion

This study can be viewed as an attempt to
replicate the Cliff et al. (1973), findings that an
individual’s differential response to adjective
check list items can be explained largely by a
functional relation with the items’ coordinates in
a semantic meaning space. Essentially the same
methodology was followed as in the Cliff et al.
study with the exceptions that the items were of
the more common sentence type rather than
single adjectives, and a group which scaled only
Positive items was included. The results must be
considered much less supportive of the vector
model (Equation 2) in the case of Candid re-
sponding, but they strongly support the idea of
the shift to using it with a high weight for the de-
sirability dimension in the case of Faking set.
No ready explanation of the relative lack of

success in predicting Candid responses seems
available. Multidimensional scaling solutions
were good, in the case of the Positive group as
well as the Mixed. Not only was the stress low,
but the clustering of items from particular CPS
scales was fairly clear, indicating that the

meaning of the items was fairly well described by
the MDS spaces. Examination of responses to

repeated inventory items indicated that an indi-
vidual was quite consistent in the degree to
which he endorsed a given item, so the results

’There were two additional cases in which there was quite
strong evidence from the regression analyses for curvilinear
relations.

2There were two additional cases in this group also in which
there was quite strong evidence from the regression analyses
for curvilinear relations.
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are not explainable in terms of unreliability.
Consistency data of the more conventional indi-
vidual differences kind were also secured. It will
be remembered that the individuals responded
to all 30 or so items on each of the three CPS
scales used, not just to the 27 items which were
scaled. Considering the positively stated and

negatively stated items separately, coefficient al-
pha (Cronbach, 1951) for the six sets varied from
.71 to .85. Moreover, the correlations between
total scores on the positively stated items of a
scale and the negatively stated items of the same
scale were .72 to .91. Thus individual differences
were quite consistent.

This makes the results with Candid responses
somewhat paradoxical. According to MDS, the
items which are scored on a particular scale are
located quite close together in a meaning space.
For an individual to achieve a relatively high
score on a scale, he must tend to endorse those
items more than other individuals do. But within
an individual, the rather weak results of the
multiple regression analyses indicate that the
tendency for him to endorse items in one loca-
tion rather than another is usually not strong
enough to show up clearly unless desirability is
involved. These three results seem rather incon-
sistent although they are not in direct logical
conflict.
The resolution of the paradox probably lies in

quantitative considerations concerning the de-
gree of the relationships involved. The substan-
tial internal consistency reliabilities for the
scales are based on a larger number of items
than were used in the MDS analyses, so they
would not reflect the same proportion of sys-
tematic variance. Also, &dquo;acquiesence,&dquo; i.e., dif-
ferential tendency to endorse items regardless of
content, would contribute to the internal con-

sistency values. Finally, it should be remem-

bered that the regression analyses are dealing
with within-person variance and the reliabilities
refer to between-person variance. Thus the re-
sults are not in direct conflict.

The present study has attempted to put inven-
tory response into the context of cognitive pro-
cessing of a particular variety, one in which the

response is presumed to relate in a formal way to
an internalized map for the stimuli. This repre-
sents a quite different approach from that
studied in such recent investigations as Roger’s
(in press) work, which is much more in the tradi-
tion of contemporary information processing re-
search, and Kuncel’s (1973), which is more of a
psychometric approach. While the data indicate
that the present model has some relevance to in-
ventory responding, the relations are not strong
enough to conclude that it forms at all a com-
plete description of how the individual responds.
One difference between the single-adjective

stimuli studied more successfully by Cliff et al.
(1973) and the longer items of the present study
is that the latter have a substantial denotative
content. That is, they consist not just of the ab-
straction represented by a single trait adjective
such as &dquo;shy,&dquo; but rather of a more or less fac-
tual statement such as &dquo;I try to avoid contacts
with new people.&dquo; Quite conceivably there are
more influences affecting an individual’s en-

dorsement of the longer statement than the de-
gree to which it characterizes shyness or intro-
version as a trait, even though endorsing it

might correlate somewhat with endorsing other
items describing shy behavior. If nothing else,
various circumstantial aspects of a person’s life
which affect the degree to which one item was
objectively true of him might be unsystemati-
cally related to whether a second shyness item
was true. That is, the longer items carry con-
siderable semantic content over and above that

represented by a trait or factor. Thus the ap-
parent good fit in the MDS analyses is perhaps
misleading. It is the result of subjects’ ten-

dencies to consider only common dimensions of
meaning of judging similarity, whereas other
factors come into play in inventory response.

This is much less true of single trait adjec-
tives. Therefore, it perhaps should not be sur-
prising that the relation between degree of en-
dorsement and location in the MDS space was

lower in the present case, at least for candid en-
dorsements. The desirability responding seems
consistent with this. Under that set, the typical
individual simply abstracts a single aspect of the
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item, its favorableness or desirability, and re-
sponds to this rather than to the item’s content;
here the relations are high. But when responding
candidly, denotative as well as connotative as-
pects of the item influence his degree of endorse-
ment. Thus endorsement is not as closely related
to the two or three meaning dimensions un-
covered by MDS as it would be in the case of the
single adjective with its relatively simple mean-
ing which is reasonably well-captured by the
MDS results.
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COMPUTER
PROGRAM
EXCHANGE

EXPAK: A FORTRAN IV Program for Exploratory Data Analysis
David Thissen and Howard Wainer, The University of Chicago

Description. EXPAK, an exploratory data analysis package, is designed to facilitate exploratory
data analysis by &dquo;jotting down&dquo; batches of data in various ways so that the data analyst may see
things in the data which he might otherwise miss. With this goal in mind EXPAK produces the fol-
lowing output, parts of which may be included or suppressed, depending on their relevance to the
problem at hand: (1) stem and leaf displays of each variable (a kind of labeled histogram; Tukey,
1970) with conventional and third-generation summary statistics; (2) gapping analysis of each vari-
able, in which unusual data gaps are noted; (3) a potential transformation of the data for each vari-
able, chosen with the goal of equalizing the tails of the distribution of that variable as measured from
the median and from the stem-and-leaf and gapping displays of the transformed variates. If there is
more than one variable, the program also prints the correlation matrix of the untransformed vari-
ables and two-way scatter plots, as well as plots of the variables transformed with the goal of
&dquo;straightening&dquo; the relationship between one variable and another. Individual data points are identi-

(Continued on page 50)
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