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Ilusory Correlations in Graphological Inference

Roy N. King and Derek J. Koehler
University of Waterloo

The authors investigate the illusory correlation phenomenon as a possible contributor to the persistence
of graphology’s use to predict personality. Participants unfamiliar with graphology inspected handwriting
samples paired with fabricated personality profiles. In Experiment 1, handwriting samples and person-
ality profiles were randomly paired. In Experiment 2, discernible correlations near unity were set between
targeted handwriting-feature—personality-trait pairs in a congruent or incongruent direction with graphol-
ogists’ claims. In both experiments, participants’ judgments of the correlation between designated
handwriting-feature-personality-trait pairs agreed with graphologists’ claims, even after controlling for
their actual statistical association. Semantic association between words used to describe handwriting
features and personality traits was the source of biases in perceived correlation. Results may partially
account for continued use of graphology despite overwhelming evidence against its predictive validicy.

“Beware of a man whose writing sways like a reed in the wind.”
Like Confucius, the graphologist makes inferences about person-
ality by examining aspects of handwriting. In the past several
decades, organizations around the world have begun to use the
graphologist’s assessment as a decision aid in personnel selection.

The use of graphology in personnel selection is most prevalent
in Burope, particularly France, where estimates for the percentage
of organizations using the technique range from 38% (Shackleton
& Newell, 1994) to 93% (Bruchon-Schweitzer & Ferricux, 1991).
In the United States, estimates for the number of organizations
using graphology rose from 500 in 1970 (Mickels, 1970) to 3,000
in 1977 (Hager, 1977), and more recent reports suggest that
graphology is quietly paining acceptance in corporate America
{McCarthy, 1988). Although it is difficult to accurately assess how
many organizations are using graphology, it does appear that
hiring decisions regarding a large number of job applicants around
the world are determined, at least in part, by inferences made on
the basis of their handwriting.

For the practice of graphology to persist, a perception among its
users that the method bears some utility or predictive validity must
exist. Indeed, many human-resource practitioners give positive
testimony to the predictive power of graphology and continue to
procure the services of graphologists (Hooper & Stanford, 1992;
McCarthy, 1988). Aithough the idea of diagnosing personality
from handwriting may bear some intuitive appeal, evidence for its
validity is weak.

Despite some early support from the scientific community (All-
port & Vernon, 1933; Downey, 1923), the results of recent re-
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search testing the validity of using handwriting for predicting
personality traits have been consistently negative. For example,
Furmmham and Gunter (1987) investigated the “trait” method of
graphology, which predicts specific personality traits from indi-
vidual features of handwriting. Participants completed the Eysenck
Personality Questionnaire (EPQ; Eysenck & Eysenck, 1975) and
copied a passage of text in their own handwriting. The writing
samples were coded on 13 handwriting-feature dimensions (e.g.,
size, slant) that graphologists report to be diagnostic of personality
traits. Only chance-level correlations were observed between writ-
ing features and EPQ scores on the Extroversion, Neuroticism,
Psychoticism, and Lie scales. As another example, Bayne and
O’Neill (1988) asked graphologists to estimate people’s Myers—
Briggs type (Extrovert-Introveri, Sensing-Intuition, Thinking-
Feeling, Judging-Perceiving) from handwriting samples. Though
highly confident in their judgments, none of the graphologists’
appraisals accurately predicted the Myers—Brigps profile of the
writers.

In a meta-analysis of over 200 studies assessing the validity
of graphological inferences, Dean (1992) found only a small
effect size for inferring personality from handwriting and noted
that the inclusion of studies with methodological shortcomings
may have inflated the effect-size estimate. The liberal estimated
effect size of r = .12 for inferring personality from neutral-
content scripts (i.e., scripts with fixed content not under control
of the writer) is not nearly large enough to be of any practical
value and would certainly be too small to be perceptible to the
human judge (Jennings, Amabile, & Ross, 1982). Thus, even a
smatl, real effect—for which the evidence is mixed at best—
cannot account for the magnitude of handwriting-feature—
personality-trait relationships reported by graphologists or their
clients.

Gender (Furnham, 1988), socioeconomic status (Hines, 1988),
and degree of literacy (Qsborne, 1929), all predictable from hand-
writing, may in turn predict some personality traits. Thus, any
weak ability of graphology to predict personality may be merely
based on gender or sociceconomic status information assessed
from handwriting. Graphological accuracy attributable to these
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variables is of dubious worth because simpler, more reliable meth-
ods for assessing them are available.

The results of research investigating the validity of graphology
for predicting job performance has been similarly negative (Ben-
Shakhar, Bar-Hillel, Bilu, Ben-Abba, & Flug, 1986; Rafaeli &
Klimoski, 1983). Graphological assessments for personnel selec-
tion focus on desired traits such as determination, sales drive, and
honesty. Given its apparent lack of validity for predicting person-
ality, it would be somewhat surprising if graphology proved to be
a valid predictor of job performance. Indeed, in a meta-analytic
review of 17 smdies and using stricter inclusion criteria for a
study’s methodological soundness than did Dean (1992), Neter and
Ben-Shakhar (1989) found that graphelogists performed no better
than did nongraphologists in predicling job performance. When
handwriting samples were autobiographical, the two groups
achieved modest accuracy in prediction. When the content of the
scripts was neutral (i.e., identical for all writers), neither group was
able to draw valid inferences about job performance. Thus, belief
in the validity of graphology, as it is currently used to predict job
performance, lacks empirical support.

As a pecessary (but not sufficient) condition for valid inference,
the reliability of predictions based on graphology must first be
established (Goldberg, 1986). However, reliability of graphologi-
cal prediction has its own precondition: The predictors—handwrit-
ing features—must first be reliably encoded. This precondition
appears to be met; the mean agreement between different judges
measuring objective handwriting features, such as slant or slope, is
r = .85, and the mean agreement about subjective handwriting
features, like rhythm, is still respectable at r = .60 {Dean, 1992).
Agreement about what these features signify is somewhat less
impressive. In studies reviewed by Dean (1992), the mean agree-
ment of interpretations (i.e., inferences) made by graphologists is
r = 42. Interestingly, even lay judges exhibit some agreement in
their naive interpretations, with a reliability (r = .30) only slightly
lower than that of the graphologists.

From a social psychological perspective, the agreement between
judges is itself intriguing because such agreement constitutes
shared but apparently invalid beliefs about the relationship be-
tween personality and handwriting. Although the origin of such
beliefs among graphologists may lie in their training, such an
explanation cannot account for the agreement between naive
judges, who have no formal training in graphological inference. In
research by Vine (1974), naive judges made invalid predictions
about personality from handwriting, yet the agreement between
them was quite high. More recently, James and Loewenthal (1991)
reported a consistent, invalid belief that naive participants formed
in making judgments about depression from handwriting. Though
not predictive of the criterion, naive judges consistently perceived
untidy handwriting as diagnostic of depression. In a similar vein,
Loewenthal (1975) found that participants knew how to alter their
handwriting to convey to naive judges false impressions of per-
sonality dimensions such as methodicalness and originality.

In each of these studies, participants were compelled to form
conjectural hypotheses about personality from handwriting on the
basis of their intuitions because they were not exposed to infor-
mation about the writer’s personality. The practice of graphology,
in contrast, is said to be based not on “armchair” speculation but
on the observation of empirical associations between handwriting
and personality, rigorous study of which dates back to the pioneer-

ing 19th century work of the French graphologist Michon. The
extent to which practicing graphologists genuinely believe these
purported relationships to be predictive is an open question. How-
ever, it is clear from previous research that, once established, belief
in erroneous theories can endure even in the face of disconfirma-
tory evidence (Ross, Lepper, & Hubbard, 1975), particularly when
those theories are intuitively appealing (Chapman & Chapman,
1967) or are consistent with one’s general beliefs and attitudes
(L.ord, Ross, & Lepper, 1979).

As Ben-Shakhar et al. (1986) have pointed out, graphology
“seems to have the right kind of properties for reflecting person-
ality” {p. 176; see also Bar-Hillel & Ben-Shakhar, 1986). Intu-
itively, because both personality and handwriting differ from per-
son to person, one might be expected to offer insight into the other.
Although a similar argument could be made replacing *“handwrit-
ing” in the previous sentence with “birthdates,” “palm lines,” or
“bumps on the skull,” graphology—unlike astrology, palmistry, or
phrenology—provides a sample of expressive behavior from
which to infer personality (Bar-Hillel & Ben-Shakhar, 1986; Ben-
Shakhar, 1989). Graphologists view handwriting as a category of
nonverbal behavior that illuminates underlying mental character-
istics of the person producing the writing, potentially including
characteristics that the writer would prefer not to disclose or
perhaps is not even conscious of possessing. This perspective was
compelling enough for a pair of eminent psychologists, Gordon
Aliport and Phillip E. Vemon, to provide graphology an early
endorsement as a scientific discipline in their 1933 book Srudies in
Expressive Movement.

The nature of handwriting itself conveys the impression of
having potential diagnostic value. That is, handwriting bears the
richness of features that would be necessary to reflect the many
facets of personality (Ben-Shakhar et al., 1986). Indeed, most
graphological services claim to use at least 100 features of hand-
writing, and one major company, DataGraph, claims to use over
400 features of handwriting to draw inferences about personality.

The intuitive appeal of graphology appears to extend to the
specific relationships that are claimed to exist between handwrit-
ing and personality. Indeed, with features as rich as the language
used to describe personality, possible relationships between hand-
writing features and personality traits can be easily hypothesized
on the basis of intuition alone. Although graphologists are often
reluctant to explicate the specific features of handwriting that they
consider diagnostic of personality, certain purported relationships
that have been made explicit convey the appearance of face va-
lidity and seem almost metaphorical in nature. For example, size of
handwriting is believed to be diagnostic with respect to the per-
sonality dimension of modesty—egotism, with small handwriting
implying modesty and large handwriting implying egotism. In
many examples like this, the empirical relationships between hand-
writing features and personality traits identified by graphologists
closely parallel semantic associations between words used to de-
scribe handwriting features (e.g., regular thythm) and personality
traits (e.g., reliable).

Research by Chapman and Chapman (1967, 1971} suggests that
where semantic relationships such as these exist, the intuitive
statistician may infer nonexistent or illusory correlations in the
direction dictated by semantic association. Chapman and Chapman
(1967) believed that such an effect might account for the persistent
use of a popular but invalid diagnostic tool used by clinical
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psychologists, called the Draw-A-Person (DAP) Test (Machover,
1949). The DAP is a projective test in which patients are asked to
draw a person, and from those drawings, clinicians make infer-
ences about their underlying psychopathology. At the time Chap-
man and Chapman (1967) wrote their article, there was extensive
empirical evidence documenting that the DAP had no predictive
validity with respect to clinical diagnosis.

Chapman and Chapman (1967) presenied naive judges (ie.,
those unfamiliar with the DAP as a clinical tool) with a set of DAP
drawings, along with contrived symptom statements describing the
patient who provided the drawing. Though symptom statements
were uncorrelated with features of the drawing, naive participants
perceived illusory correlations between the same semantically
related pairs of drawing features and clinical symptoms that clini-
cians believed to be related. For example, like clinicians, naive
participants perceived drawing a big head as correlated with con-
cerns about intelligence and elaboration of the eyes as correlated
with parancia.

Other research also suggests that intuitive assessments of sta-
tistical relatedness tend to be influenced by semantic association.
Kahneman and Tversky (1973) demonstrated that the judged like-
lihood of an event is often assessed by how closely the event
resembles a prototype. In a related vein, Shweder and D’ Andrade
(1980) have argued that perceived trait relationships that constitute
lay theories of personality are determined by the conceptual sim-
ilarity of traits rather than by their statistical associations.
Similarity-based judgments have been observed in areas as diverse
as clinical diagnosis (Chapman & Chapman, 1967, 1969; Dowling
& Graham, 1976), personality-trait inference and social judgment
(Bar-Hillel & Neter, 1993; Koehler, Brenner, Liberman, & Tver-
sky, 1996; Shweder & D’Andrade, 1980), and predictions of
organizational traits (Camerer, 1988). Consequently, people some-
times report seeing systematic statistical relationships where none
exist (Chapman & Chapman, 1967, 1969; Gilovich, Vallone, &
Tversky, 1986; Redelmeier & Tversky, 1996).

Beyvond the observation that judgments of statistical association
appear to be influenced by semantic association, Chapman and
Chapman (1967) did not offer a detailed process account of the
illusory correlation phenomenon, which is not surprising because
the effect is likely overdetermined. It is possible, however, to
identify from previous research a number of potential underlying
mechanisms that could contribute to the effect, which can be
viewed as one example of the ubiquitous “confirmation bias” (sce
Nickerson, 1998). As suggested by Chapman and Chapman, when
the participant is inspecting the evidence in a search for systematic
relationships, semantic association is likely to guide the formula-
tion of hypotheses about what goes with what, producing a kind of
expectation, Other potential relationships may not be considered
and hence not detected even if they are consistent with the ob-
served evidence (e.g., Beyth-Marom & Fischhoff, 1983; Doherty,
Mynatt, Tweney, & Schiavo, 1979; Wason, 1960). When the
evidence is inspected in light of semantically determined hypoth-
eses, ambiguous aspects of the evidence (e.g., drawing features)
may be interpreted in a manner consistent with the hypothesized
relationship (e.g.. Frank & Gilovich, 1988; Hastorf & Cantril,
1954; Lord et al., 1979). Cases or instances consistent with the
hypothesized relationship, perhaps due to their salience, may be
given greater weight in the final assessment of the relationship
than disconfirming instances {e.g., Knhn, Amsel, & O’Loughlin,

1988; Smedslund, 1963). Even in the absence of a hiased assess-
ment process, confinming instances may simply be better remem-
bered, with semantic association enhancing both encoding and
retrieval of cases consistent with the (semantically based) hypoth-
esized relationship (e.g., Berndsen, van der Pligt, Spears, & Mc-
Garty, 1996; Greenwald, Pratkanis, Leippe, & Baumgardner,
1986; Rothbart, Evans, & Fulero, 1979).

Despite its lack of validity, the use of graphology persists. This
persistence is likely driven by a host of judgmental biases that
result in overestimation of the validity of graphology (for a com-
plete review, see Dean, Kelly, Saklofske, & Furnham, 1992). In
this article, we isolate one possible source. Using a paradigm
similar to that of Chapman and Chapman (1967), we investigate
the phenomenon of illusory correlation as a contributor to the
appeal and persistence of graphology’s use as a predictor of
personality. Our results suggest that the apparent validity of gra-
phology may indeed arise from illusory correlations between se-
mantically related handwriting features and personality traits. Be-
cause our experimental methodology differs in some critical
respects from that of Chapman and Chapman, as explained in the
General Discussion section, the results also attest to the general-
izability of the illusory correlation phenomenon.

Overview of Experiments 1 and 2

Participants unfamiliar with the practice of graphology in-
spected a set of 40 cases, where each case consisted of a hand-
writing sample and a corresponding personality profile said to
belong to the person who gave the writing sample. The partici-
pants’ task was to inspect the casebook and then judge the relat-
edness (i.e., degree of empirical association, or correlation) be-
tween features of handwriting (e.g., size) and personality
dimensions (e.g., modesty—egotism) that comprised the profiles in
the casebook.

In Experiment 1, handwriting samples were randomly paired
with personality profiles, resulting in negligible correlations be-
tween handwriting features and personality traits. Under the nuil
hypothesis, participants’ relatedness judgments should be based
exclusively on the statistical association between features and
traits. The semantic-association hypothesis, in contrast, implies
that the relatedness judgments will be biased in the direction of the
semantic association between words describing handwriting fea-
tures and personality traits. Specifically, we expected this phenom-
enon to extend to the particular handwriting-feature—personality-
trait pairs that graphologists claim to be related.

The semantic-association hypothesis was further tested in Ex-
periment 2, inn which large, discernible correlations between tar-
geted feature—trait pairs were built into the casebook data set. In
one condition, discernible correlations were congruent with gra-
phologists™ claims (e.g., large handwriting was cotrelated r = .98
with egotism). In the second condition, the correlations were of the
same magnitade, only this time in a direction incongruent with
graphologists’ claims (e.g., large handwriting was correlated r =
98 with modesty rather than egotism). Under the null hypothesis,
relatedness judgments should correspond to the data; thus, the
perceived association should be of equal magnitude but fall in the
opposite direction in the congruent and incongruent conditions.
The semantic-association hypothesis predicts that the strength of
the perceived association will be greater when the correlation is



ILLUSORY CORRELATIONS IN GRAPHCLOGICAL INFERENCE 339

congruent rather than incongruent with graphologists’ claims, on
the assumption that such claims are in fact derived from semantic
asgociation.

Feature-Trait Relationships

Through the results of a graphology bookstore survey, we iden-
tified and consulted two books (Amend & Ruiz, 1980; Roman,
1996) that bookstore patrons reported to be most valuable in
learning about graphology. Examination of these books helped us
to identify handwriting features and personality traits reported to
be correlated by graphologists. We chose to examine six specific
purported relationships that, between them, covered a broad range
of handwriting features and personality traits (see Table 1). It is
worth noting that some schools of graphology focus on a holistic
analysis of a script’s “gestalt” and, as such, are less committed to
the existence of systematic relationships between specific hand-
writing features and personality traits, though of course some
empirical regularities must exist for any graphological technique to
have validity.

For each handwriting-dimension—personality-dimension pair
listed in Table I, the left pole of the handwriting dimension is
thought by graphologists to be associated with the left pole of the
personality dimension, and the right pole of the handwriting di-
mension is thought to be associated with the right pole of the
personality dimension. For example, in the first case, small hand-
writing is believed to be associated with modesty, whereas large
handwriting is thought to be associated with egotism. The terms
used to describe the poles of handwriting (which we refer to as
“features’”) were taken directly from the graphology handbooks,
with the exception of compact—expansive and ascending—
descending, which we chose as the most appropriate terms to
describe these features of handwriting. The expansiveness of a
script is one of the handwriting factors examined by Allport and
Vernon (1933, p. 110); Roman (1996) alsc makes reference to the
script's “expansion” (p. 125). Roman (1996, pp. 296-297) uses
“uphill-downhiil” or “rising-—falling” instead of our terms,
ascending-descending, but we suspect our results would not be

Table 1

much different had we used her terms instead. For reasons elabo-
rated below, our studies also included a seventh personality di-
mension (cooperative—compeltitive) that graphologists do not gen-
erally associate (and that we suspected would not be strongly
associated semantically) with any of the handwriting features we
investigated.

Collection of Handwriting Samples

Handwriting samples were collected from University of Water-
loo students, who were asked to copy a 143-word cooking recipe
in their usval cursive writing. In accordance with the practice of
graphology, the sample script contained numbers as well as letters,
and all handwriting samples were written on a sheet of unlined
paper using a ballpoint pen. Samples in which words were mis-
spelled, omitted, or crossed out or that exceeded one page were
excluded. Samples that were printed rather than written in long-
hand were aiso excluded. The final collection of 40 handwriting
samples, identical in content and differing only in terms of writing
style, were photocopied and compiled in a bound casebook, which
participants would inspect during the main experiments.

Rating of Handwriting Features

For purposes described later, it was necessary to obtain reliable
ratings of each of the 40 handwriting samples in terms of their
values on the six handwriting dimensions. Thus, the 40 handwrit-
ing samples were independently rated on each of the six handwrit-
ing dimensions by 10 judges (Roy N. King, Derek J. Koehler,
and 8 department colleagues). Each judge was given the same
illustrative example sheet of handwriting features that participants
would use in the main experiments and was asked to rate each of
the samples on the six dimensions using 7-point scales, labeled at
the endpoints with the appropriate feature names (e.g., 1 = small
and 7 = large, for size of handwriting). No further instruction or
assistance was given. Mean interrater reliability exceeded r(10) =
.89 for each of the handwriting dimensions (see Table 2). Average

Targeted Pairs of Handwriting and Personality Dimensions, Reported as Related by
Graphologists, Along With Mean Semantic Association Ratings and Mean Relatedness

Judgments From Experiment 1

Semantic Judged
Handwriting dimension Personality dimension association relatedness
Size (small-large} Modest-egotistical 0.93 1.30
Speed (slow—fast) Cautious—impulsive 1.95 1.65
Rhythm (regular—irregular) Reliable-unreliable 1.14 1.28
Shape (angular-rounded) Analytical-intuitive 0.15 0.37
Spacing (compact—expansive) Introverted—extroverted 1.01 0.85
Slape (ascending—descending) Optimistic-pessimistic 0.77 0.76

Note. Data are coded so thal positive values indicate response direction consistent with claims of graphologists.
The leftmost pole of each handwriting dimension is thought to be indicative of the leftmost pole of the
personality dimension paired with it, and the rightmost pole of each handwriting dimension is thought to be
indicative of the rightmost pole of the personality dimension paired with it. Cooperative—competitive was added
so that the otherwise equal number of personality and handwriting dimensions would not be interpreted as

mmplying a cne-to-one mapping.
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Table 2
Reliability of Handwriting-Feature Encoding by 10 Raters
Handwriting dimension ROI0Y

Size (small-large) 97
Speed (slow—~fast) .89
Rhythm (regular-irregular) .89
Shape (angular-rounded) 93
Spacing (compact—expansive) 92
Slope (ascending—descending) .97

ratings across judges were computed to provide a single rating for
the six handwriting dimensions in each of the 40 samples.

Semantic-Association Task

To assess the degree of semantic association between dimen-
sions of personality and handwriting features, a separate group of
participants (¥ = 80 introductory psychology students drawn from
the same population used in the main experiments) made serantic-
association judgments between the personality-trait terms and the
words used to describe the handwriting features in our main
experiments. Participants were told nothing of the main experi-
ments, nor were they told that any of the words were intended to
describe features of handwriting; they were simply informed that
our interest was in “the perceived similarity in meaning between
words used to describe people and words nsed to describe objects.”
In this manner, semantic-association ratings were elicited for each
of the 168 possible combinations of handwriting features and
personality traits.

The required initia} set of 168 feature—trait semantic-association
judgments was distributed equally among four questionnaire
forms, to which participants were randomly assigned. On each
form, 42 pairwise judgments were made between seven personality
traits with six features of handwriting, subject to the constraint that
only a single pole from each dimension appeared on a particular
form. To achieve this, we broke the seven personality dimensions
into their 14 poles (which we refer to as “traits”) and randomly
assigned them to Trait List 1 or Trait List 2, under the constraint
that no twa poles of a personality dimension could appear on the
same trait list. An identical procedure was used for the six hand-
writing features, dividing their 12 poles into Feature List A and
Feature List B, under the constraint that no two poles of a hand-
writing dimension could appear on the same feature list. Four
questionnaire forms were created by combining the trait and fea-
ture lists (1A, 1B, 2A, 2B). Items on the questionnaire were
arranged so that on each page, participants made judgments about
the semantic association of a single personality-trait term with
each of six words used to describe handwriting features.

To obtain direct measures of semantic association and to make
the semantic-association task as distinct as possible from the
relatedness task of the main experiments, we used an elicitation
technique different from that of the main experiments. In the main
experiments, participants were asked to make relatedness judg-
ments between handwriting features, such as fast handwriting, and
dimensions of personality, such as cautious—impulsive. Thus, one
of the 84 relatedness judgments concerned the standing of a person
with fast handwriting on the cauticus—impulsive dimension, with

larger numbers indicating greater impulsivity. For the semantic-
association task, in contrast, rather than making association judg-
ments about the standing of fast on the cautious—impulsive dimen-
sion, participants were asked to judge directly the association
either between fast and cautious or fast and impulsive. Responses
to these two scales could then be pooled to derive a semantic-
association value for fast with cautious—impulsive. Semantic-
association judgments were made on 7-point scales ranging from
=3 (opposite in meaning) through 0 (unrelated in meaning) to +3
(similar in meaning).

For example, the average semantic-association judgment for the
pair fast and cautious was —2.05, indicating that, to this degree,
they were perceived as having opposing meanings. The average
judgment for the pair fast and impulsive was 1.75, indicating that,
to this degree, they were perceived as similar in meaning. By
negating: the fast and cautious mean association judgments and
aggregating them with the fast and impulsive association judg-
ments, a grand mean of 1.90 is derived for the relationship of fast
with cautious—impulsive, indicating that fast was perceived as
more semantically related to impulsive than to cautious. Using this
process, we reduced the original data set of 168 average feature—
trait semantic-association judgments to a set of 84 handwriting-
feature—personality-dimension association scores. In doing so, the
semantic-association judgments were rendered comparable with
the relatedness judgments made in the main experiments.

Experiment 1

Method

Participants. The 78 participants were enrolled in introductory psy-
chology and received credit for their 1-hr participation. Before the exper-
iment, participants completed a questionnaire in which they were asked if
they were familiar with handwriting analysis, and, if so, to report any
handwriting-feature—personality-trait pairs they had learned or believed to
be related. No participant reported familiarity with any of the pairs about
which they would be asked to make relatedness judgments. Hence, all
participants were regarded as essentially naive to graphology’s claims
regarding the feature—trait relationships of interest in our study.

Materials. For each of the 40 handwriting samples, an accompanying
personality profile was fabricated using the six personality dimensions
given in Table 1, plus a seventh personality dimension, cooperative—
competitive. The seventh dimension was added so that the otherwise equal
number of personality and handwriting dimensions would not be inter-
preted by participants as implying a one-to-one mapping of handwriting
features to personality traits.

Each of the seven personality-dimension scores that comprised a writer’s
profile were generated randomly, under the constraint that intuitively
related personality dimensions (e.g. cautious-impulsive with reliable—
unreliable) would be moderately intercorrelated in the expected direction,
with magnitudes in the range of r = .1 to r = 4. This procedure was used
te limit the co-occurrence within a profile of intuitively incompatible traits
(e.g., impulsive and reliable) that might lead participants to question the
authenticity of the profiles.

Writer’s scores on each personality dimension were converted to per-
centiles, representing a writer’s score on a personality scale, relative to
other writers. Scores were rounded to the nearest 10 and presented on an
11-point scale. For example, in providing the writer's relative standing on
the modesty—egotisin dimension, participants were presented with the writer's
percentile score on a scale ranging from ¢ (most EGOTISTICAL [least mod-
est]) through 50 (average modesty—egotism) to 100 (mos: MODEST [least
egotistical]) in increments of 10 percentile points. The writer’'s
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suppased percentile score was hand-circled on the scale. Following the
random generation procedure, three salient profiles that included three or
more dimensions at percentiles of 0 or 100 were adjusted slightly to make
them less distinctive.

The 40 resulting personality profiles were randomly paired with the 40
handwriting samples and presented alongside one another in a casebock,
such that, on opening the first page of the casebook, a handwriting sample
stamped “Case 1”" would appear on the left page and a personality profile,
congisting of seven personality dimension scores, said to belong to the
writer (also stamped “Case 1”), would appear on the right page. By
randomly pairing handwriting samples with personality profiles, any cor-
relation between handwriting features and personality dimensions would
be purely incidental. Indeed, the average correlation between handwriting
features {taken from the average responses of our raters) and personality
scores was zero, with a standard deviation of .15. None of the incidental
correlation magnitudes exceeded r = .40. In addition, imperfect reliability
in perceptual encoding of the handwriting features attenuates, to some
extent, the apparent correlation between features and personality dimen-
sions perceived by an individual judge. (This point is considered in more
detail later.}

A second form of the casebook (Form B) was created using reversed
profile scores from the first casebook (Form A). Applying to all Form A
profile scores the formula /100 — r, where n represents the percentile scores
of Form A, the resulting scores yielded complementary personality profiles
for the Form B casebook. By pooling judgments across the counterbal-
anced Forms A and B, any effects of within-form incidental correlations
between personality scores and handwriting features on the relatedness
judgments should average to zero under the null hypothesis that partici-
pants are influenced only by statistical—and not semantic—association.

Procedure. Participants were randomly assigned to one of the rwo
forms of the casebook and were tested in groups. After completing the
preexperimental questionnaire measuring familiarity with graphology,
handwriting analysis was described to participants as a practice “used to
assess people’s personality traits by examining specific features of their
handwriting.” Participants were provided with a list of “some handwriting
features of interest to graphologists,” along with short, illustrative exam-
ples of each handwriting feature targeted in this study.’ In most cases, these
examples were adapted from those found in the Amend and Ruiz (1980)
graphology handbook. Participants were warned that “some or all of
these features of handwriting may be entirely unpredictive of personality
characteristics, but these features are among the ones that interest
graphologists.”

Next, participants were presented with the seven dimensions of person-
ality of interest in the study, on a separate sheet of paper that they could
refer back to throughout the task. Brief definitions of each personality-
dimension pole were included as follows: madest (aware of one’s own
limitations; humble) versus egotistical (vain, conceited); cautious (prone to
act only after reflection) versus impulsive (prone to act without reflection);
reliable (responsible, dependable) versns unreliable (irresponsible, unde-
pendable); analytical (inquiring, logical, problem-solving) versus intuitive
(irrational; acts on hunches); introverted (prefers to be alone) versus
extroverted (prefers to be with others); pessimistic (tends to take the least
hopeful view of things) versus optimistic (tends to take the most hopeful
view of things); and cooperative (prefers to work with others toward
common end) versus competitive (prefers to compete against others).
Again, participants were cautioned that these personality dimensions “may
or may not be predictable fromn a person’s handwriting.”

Before reading the printed instructions outlining their task, participants
were given a verbal overview by the experimenter. In the printed instruc-
tions, participants were led to believe that in previous research, a group
of 40 people had provided us with a sample of their handwriting and had
completed a personality inventory made up of a number of standardized
tests, from which the personality profiles had been derived. Participants
were referred to the casebook in which we had compiled the 40 handwrit-

ing sampies and personality profiles of the writers. The concept of percen-
tile scores was described to participants using examples from the casebook.
Participants were then instructed as follows:

The casebook includes the handwriting sample and corresponding
personality profiles for each of the forty people from the group we
studied. We would like you to examine this casebook and, on the basis
of your inspection, evaluate whether particular handwriting features
appear to be indicative of certain personality features. For example,
consider the size of a person’s handwriting (large vs. small). Do
people with large handwriting differ in certain personality traits from
people with small handwriting?

You will be asked to make your judgments exclusively on the basis of
your inspection of the casebook, and not on your own previous
experience or opinions. Further instructions on exactly how to make
your judgments will be provided after you have inspected the case-
book. You will have 15 minutes to inspect the casebook.

As you read through the casebook, you shonld keep your task in mind,
because once you have completed your inspection you will not be
allowed to re-inspect the casebook when making your judgments
about the relationship between handwriting features and personality
traits. Because we are interested in your general impressions, note
taking or writing in the casebook or on any other materials is not
permitted. While inspecting the casebook, however, you should feel
free to turn back to earlier pages to review previous cases. In short,
you should use the inspection period to form ideas about “what goes
with what,” that is, about which, (if any) handwriting features are
associated with which personality traits.

Participants were also given a preview of the judgments they would be
asked to make by referring them to the judgment task binder where they
would make their responses following their inspection of the casebook.
They were nol, however, allowed lo record any judgments during the
inspection period.

We settled on a 15-min inspection period on the basis of the results of
informat pilot testing. Participants given 15 min to inspect the casebook did
not complain about not having enough time, and we feared that a longer
inspection period might produce boredom or fatigue. Chapman and Chap-
man (1967) reported that the illusory correlation effect they obtained in
their initial experiment, in which the patient drawings were presented one
at a time for 30 s each, was not reduced at all in a second experiment in
which the inspection process was carried out once per day over 3 consec-
utive days, suggesting that limited inspection time does not cxaggerate the
size of the illusory correlation effect. A subsequent experiment (Chapman
& Chapman, 1967, Experiment 5) in which participants could view each
drawing for as long as they wished also produced ne attenuation of the
illusory correlation effect.

While inspecting the casebook, participants were warned when 10, 5,
and | min remained in the inspection pericd. At the end of the inspection
period, the casebooks were collected from the participants. The judgment
task booklets were then redistributed.

Although we are interested in the perceived correlation between hand-
writing dimensions (e.g., size) and each personality dimension, eliciting
such judgments directly is complicated because it would require the judge
to indicate the direction as well as the magnitude of the perceived statistical
association. To simplify the task, we elicited relatedness judgments sepa-
rately for each pole or handwriting feature (e.g., small and large). That is,
judgments were decomposed and conditioned on handwriting features. An
alternative approach would be to condition on personality traits rather than
handwriting features. We chose to condition en handwriting features be-
cause the resulting judgment scale is anchored on personality traits, which

' A copy of the list is available upon request from Derek J. Koehler.
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is more intuitively compatible with the scales presenting personality profile
information in the original casebook.

As an example (one presented to participants as part of the judgment
instructions), consider the assessment of a writer’s standing or the
cooperative—competitive dimension given that the writer has small hand-
writing. This item would be headed, “COOPERATIVE-COMPETITIVE:
relative to other writers in this sample, people with small handwriting tend
te be. . .."” Participants would make such an assessment on a 9-point scale
centered at zero (average cooperativeness—competitiveness). Scale values
increased from 1 to 4 in both directions from the center scale value of 0,
with the far-left value on the scale labeled most COMPETITIVE (least
cooperative) and the far-right value labeled most COOPERATIVE (least
competitive). This scale was designed to maximize compatibility with the
scale on which writers’ percentile scores were presented in the casebook.
Presented with this sample judgment scale, participants were instructed:

This question asks whether the casebook samples of small handwrit-
ing are associated with the personality dimension of cooperative—
competitive. If, upon reviewing the casebook, you felt that people
with small handwriting were no more cooperative/competitive than
other writers in the casebook, you would circle the number “0,”
labeled “average cooperativeness/average compelitiveness.” If you
decided that people with small handwriting were the most cooperative
writers in the casebock, you would circle the “4” labeled “most
COOPERATIVE (least competitive)” at the end of the arrow pointing
right. Conversely, if you decided that the people with small writing
were the most competitive writers in the casebook, you would circle
the number ““4” labeled “most COMPETITIVE (least cooperative)” at
the end of the arrow pointing left.

On each page in the judgment task booklet, participants made related-
ness judgments about a single handwriting feature’s relationship with each
of the seven dimensions of personality. For example, on the page for which
the scale given above would appear, the phrase “small handwriting” was
printed across the top of the page. The page would include seven judgment
scales, one for each of the seven personality dimensions. Participants were
given unlimited time to complete the judgment task.

Results

For each relatedness judgment, there are two possible predic-
tors: the actual correlation in the casebook, which in this study is
just an incidental result of the random pairing procedure, and the
semantic association between the trait and feature, as rated by our
separate group of participants given the semantic-association judg-
ment task.

We used hierarchical regression, regressing statistical associa-
tion first and semantic association second as predictors of the 84
average handwriting-feature—personality-dimension relatedness
judgments, separately for each form. As can be seen in Table 3,

incidental correlations in the data set accounted for nonsignificant,
near-zero variance in relatedness judgments for each form. Seman-
tic association accounted for an additional 39% of the variance in
Form A judgments (p < .01) and an additional 44% of the
variance in Form B judgments (p < .01}. Under the nuil hypoth-
esis, which assumes that people are attuned only to statistical
association, the semantic-association measure should not account
for any variance.

The bivariate correlation between the 84 average judgments on
the two forms provides a simple analysis of participants’ response
tendencies. Because the Form B incidental feature—trait correla-
tions actually present in the casebook were reversed relative to
those of Form A, data-consistent judgments would imply a nega-
tive correlation between judgments from the two forms. However,
because the variance in the incidental correlations was small
(SD = .145), data-consistent responding might similarly produce
limited vartability. This would include the case of responding with
a judgment of O (i.e., unrelated) to most of the 84 judgments, a
response pattern arguably consistent with the casebook data, and
one which would produce an inter-form correlation near zero. The
null hypothesis that judgments are based exclusively on statistical
association, then, implies that the correlation between judgments
from the two forms should be negative or zero. Instead, the
correlation is positive: r = .83. This result implies a systematic
bias in the judgments, unrelated to the actual correlations in the
casebook, which depends only on the feature-trait pair being
evaluated.

The high correlation in judgments between the two forms per-
mitted aggregation across forms for further analyses of feature—
trait relatedness judgments. In this process, any variance in judg-
ments attributable to the actuval statistical association in the
casebooks is essentially eliminated. Indeed, a strict interpretation
of the null hypothesis would lead to a prediction that there should
be no (explainable) variance in the resulting set of mean judg-
ments, which instead should all be at or near zero. In fact, semantic
association accounted for 47% of the (substantial) variance in
the 84 mean relatedness judgments when pooled across forms.

More specific tests concern the six targeted handwriting-
feature—personalicy-trait relationships that graphologists report to
be correlated. We expected that participants would perceive illu-
sory comelations for the targeted handwriting-feature—personality-
dimension pairs because of their semantic association. That is, we
expected both the semantic-association ratings and the relatedness
judgments to fall in a direction consistent with graphologists’
claims. Table | shows the relevant means.

Table 3
Summary of Hierarchical Regression Analysis of Relatedness Judgments in Experiment 1
Dependent variable Predictor B SE, B R? AR?
Form A (n = 39)
Relatedness judgment Statistical association 0.22 0.54 .05 002
Semantic association 0.75 0.10 63** 396 394%*
Form B {n = 39)
Relatedness judgment Statistical association —0.93 070 -.14 021
Semantic association 1.04 0.13 B7V* 458 437+

**p < 01,
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To derive a single value representing the perceived relationship
between a dimension of handwriting and a dimension of person-
ality in Table 1, two transformations were necessary. First, average
values for handwriting-feature—personality-dimension pairs were
coded as positive when the direction of responding was consistent
with the claims of graphologists and coded as negative when the
direction of responding was inconsistent with those claims. For
example, the average feature-trait relatedness judgment of —1.40
for the judgment pair fast with cautious—impuisive indicated that
fast was perceived as related to the right pole (impulsive) of the
personality dimension cautious—impulsive. Because this was con-
sistent with graphologists’ claims, it was coded +1.40. Likewise,
the average feature-trait relatedness judgment of 1.89 to the judg-
ment slow with cautious—impulsive indicated that slow was per-
ceived as related to the left pole (cautious) of the personality
dimension cautious—impulsive, again consistent with the claims of
graphology. Next, these data were aggregated to produce a single
value representing the perceived relationship between a personal-
ity dimensicn and its associated handwriting dimension. For ex-
ample, by averaging the mean values 1.40 and 1.89 given in
Table 1, the resulting mean of 1.65 represents the slow—fast with
cautious—impulsive relationship. A similar procedure was used to
derive a single feature—trait measure of semantic association.

Table 1 shows the mean relatedness judgments and semantic-
association ratings for the six targeted handwriting-dimension—
personality-dimension pairs. In all six cases, participants’ related-
ness judgments fell in a direction consistent with graphologists’
claims, despite the lack of any statistical association. Semantic
association between the words describing the handwriting features
and the personality traits also fell in a direction consistent with
graphologists’ claims. The rank-order and zero-order correlations
between semantic-association and relatedness judgments in the
table are r = .83 and r = .91, respectively. Semantic association,
then, appears to be responsible for the direction and magnitude of
relatedness judgments regarding the targeted pairs because no
actual correlations held between handwriting and personality
across the data sets.

The average magnitude of semantic-association ratings for
feature—trait pairs that graphologists claim to be correlated (M =
.99) was significantly greater (p < .01) than for those of the
remaining feature—trait pairs (M = .34). In other words, as ex-
pected, the semantic association of the targeted feature—trait pairs
reported by graphologists is significantly greater than the chance-
level semantic association found in the set of all possible pairwise
comparisons among the features and traits we examined.

Discussion

In this experiment, participants inspected a data set in which, as
appears to be the case in practice, negligible correlations existed
between handwriting features and personality dimensions. They
then made judgments about their statistical relatedness. True,
incidental statistical association accounted for near-zero variance
in the relatedness judgments, whereas semantic association, as
expected, was predictive of these judgments. Though entirely
uncorrelated when pooled across counterbalanced forms of case-
books, mean judged relatedness between handwriting features and
personality traits fell in a direction consistent with their semantic
association. This perception of uncorrelated variables as empiri-

cally related constitutes what Chapman and Chapman (1967) re-
ferred to as illusory correlation.

Of the 84 judgments made by participants in this study, we were
particularly interested in the targeted feature—trait pairs that gra-
phologists (Amend & Ruiz, 1980) claim to be related. Naive
Jjudges, who expressed no prior intuitions about these relationships,
“discovered” the same relationships as those identified by graphol-
ogists (see Table 1), despite the absence of any reliable statistical
association in the casebooks. For example, like graphologists,
naive judges consistently reported a relationship between ascend-
ing handwriting and optimism even though these dimensions were
uncorrelated across the data sets. Semantic association between
trait terms (e.g., optimistic) and words used to describe handwrit-
ing (e.g., ascending) was identified as the likely source of the
illusory correlations experienced by our participants.

The negligible feature—trait correlations in the casebooks of
Experiment 1 are consistent with what research evidence suggests
to be their actual magnitude. Although, in this sense, random
pairing rendered the contrived relationships ecologically valid, the
lack of any feature—trait relationships that might be discernible to
the human judge introduces the possibility of an alternative expla-
nation of the results. It could be argued that a participant, expect-
ing to discern correlations in the casebook, might have responded
in a direction consistent with the semantic-association hypothesis
despite not actually having perceived any caorrelations in the
casebook.

This alternative explanation for the results of Experiment 1
relies rather heavily on the assumption that participants intention-
ally violated the task instructions to (a) respond with a 0 (ie.,
unrelated) judgment if they did not perceive a relationship between
a handwriting feature and personality dimension and (b) base their
judgments solely on the data presented in the casebook rather than
on opinion or intuition. Despite such instructions, however, it may
conceivably be difficult in practice for a participant who genuinely
detected no relationships to indicate this perception by giving a
response of zero to each and every one of the B4 relatedness
Judgments. Put differently, some participants may have inferred
from the nature of the task and the number of judgments they were
asked to make that at least some predictive relationships must have
existed in the data set, even if they failed to perceive them. Thus,
feeling compelled to report perceiving at least some correlations,
such a participant might have provided non-zero responses, even
though in truth he or she perceived no relationships in the data.

Although such a response tendency would misrepresent the
perceptions of an individual participant, it would not present a
serious methodological problem, provided that judgments deviat-
ing from zero on the response scale were made on an arbitrary
basis. Such a response pattern would simply introduce random
error, the expected value of which would be consistent with the
null hypothesis. However, if participants who perceived no rela-
tionships in the data chose to deviate from zero in a systematic
manner on the basis of semantic association, their data would be
apparently consistent with the semantic-association hypothesis.

Experiment 2 was designed to address the possibility that such
demand characteristics might account for the results of Experi-
ment 1. Given that the source of the possible demand character-
istics is the absence of discernible relationships in the casebooks,
in Experiment 2, large, discernible relationships were set between
targeted handwriting-feature—personality-dimension pairs.
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Experiment 2
Method

Participants. The 58 participants were enrolled in an introductory
psychology course and received credit for their 1-hr participation, As in the
first experiment, participants comnpleted a questionnaire concerning their
familiarity with graphology. None of the participants reported familiarity
with the feature—trait pairs of interest in the study.

Procedure. The design and procedure of Experiment 2 were identical
to those of Experiment 1, with the exception of the construction of the
personality profiles. Using our raters” average feature ratings for the 40
handwriting samples, profiles were constructed and paired with samples
such that correlations near unity were set for four of the six handwriting-
dimension—personality-dimension pairs claimed to be related by graphol-
ogists (for a total of eight targeted handwriting-feature-personality-
dimension pairs). Personality profile scores were derived under the
constraint that the four targeted feature—trait correlations had to exceed r =
.95, while still preserving the intuitive direction and approximate magni-
tude of the intercorrelations among personality dimensions found in the
profiles of Experiment 1. The direction of the correlations were set such
that two of the four relationships in the casebook data set would be
congruent with graphologists’ claims (and, hence, semantic association),
and the other two would be incongruent with graphologists’ claims. These
four targeted handwriting-dimension—personality-dimension pairs and their
near-unity correlations are listed in Table 4. As in Experiment 1, imperfect
reliability in perceptual encoding of the handwriting features attenuates, to
some extent, the magnitude of the perceived correlation between features
and personality dimensions for an individual judge. Resulting incidental
correlations between the remaining targeted pairs (angular-rounded with
analytical-intuitive, and regular-irregular with reliable-unreliable) are
also listed in Table 4; these values are non-zero as a consequence of the
personality dimension intercorrelations built into the profiles.

The same method used in Experiment 1 for counterbalancing forms of
casebooks was also used in Experiment 2. In this experiment, counterbal-
ancing also influences congruency with graphologists’ claims, such that
when the targeted relationships were congruent on one form, they would be
incongruent on the opposite form. Correlations among the remaining
handwriting-feature—personality-dimension pairs were purely incidental
consequences of the score-construction procedure outlined above. Because
of the increased constraints placed on the profile-construction procedure in
Experiment 2, however, the typical magnitude of the incidental correlations
was somewhat larger in Experiment 2 (mean r = .232) than in Experi-
ment 1 (mean r = .145). Given at least some degree of unreliability of an
individual’s encoding of handwriting features, though, we doubt that these
somewhat larger incidental correlations were substantially more discern-

Table 4

ible than those found in Experiment 1. In any case, they still fail well below
the level generally required to be perceived by an individual judge (Jen-
nings et al., 1982).

It is important to recall the alternative explanation for the results ob-
tained in Experiment 1: Given no actual statistical associations, the par-
ticipant perceives no systematic relationships but nonetheless feels com-
pelied to report some non-zero correlations and does so on the basis of
intuitive judgments driven by semantic association. In Experiment 2, the
participant who is compelled to provide non-zero responses now has the
appertunity to do so, provided by the actual large discernible statistical
relationships present in the casebook. Under the null hypothesis that
perceived correlation depends only on staustical—and not semantic—
association, the strength of the perceived relationship should not depend on
whether the feature~trait pair under evaluation is semantically incongruent
(e.g., large handwriting being associated with modest in Form A) or
semantically congruent (e.g., large handwriting being associated with ego-
tistical in Form B). Thus, the null hypothesis predicts that relatedness
judgments should be consistent with correlations in the casebook data set,
equal in magnitude but opposite in sign for the two forms.

The semantic-association hypothesis, in contrast, implies that— holding
actual statistical association constant—the perceived strength of semanti-
calty congruent relationships (e.g., large handwriting correlated with ego-
tistical in Formn B) will be enhanced relative to that of semantically
incongruent relationships (e.g., large handwriting correlated with modest in
Form A). Thus, we expect that the strength of the perceived relationship
between semantically congruent pairs will be greater than that between
semantically incongruent pairs, despite their equivalence in terms of sta-
tistical association.

Results and Discussion

Once again, for each relatedness judgment, there are two pos-
sible predictors: the actual correlaticn in the casebook and the
semantic association between the trait and feature. Unlike Exper-
iment 1, in which all feature—trait correlations were incidental and
arguably indiscernible, in Experiment 2, the correlations for four
targeted handwriting-dimension—personality-dimension relation-
ships were set near unity. These statistical associations were ex-
pected to be discernible, and thus, statistical asscciation was ex-
pected to account for greater variance in the relatedness judgments
than it did in Experiment 1. Hierarchical regression was used in the
same manner as in Experiment I, entering handwriting-feature—
personality-dimension statistical correlations first and semantic
association second to fit the 84 average handwriting-feature—

Correlations and Congruity of Targeted Relationships Built Inro

Casebook Data Sets of Experiment 2

{Casebook
Correlation
Feature-trait relationship magnitude Form A Form B
Correlations set near umity
Small-large with modest—egotistical 98 Incongruent Congruent
Compact-expansive with introverted—extroverted .98 Incongruent Cengruent
Slow—fast with cantious—impulsive 98 Congruent Incongruent
Ascending—descending with optimistic—pessimistic 95 Congruent Incongruent
Correlations for remaining target pairs

Angular-rounded with analytical-intuitive 19 Incongruent Congruent

Regular—irregular with reliable—unreliable

29 Congruent Incongruent
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Table §
Summary of Hierarchical Regression Analysis of Relatedness Judgmenrs in Experiment 2
Dependent variable Predictor B SE, B R AR?
Form A (n = 29)
Relatedness judgment Statistical association 0.99 0.18 52w 265
Semantic association 0.57 0.10 48%* 490 2254
Form B (n = 29)
Relatedness judgment Statistical association 0.78 0.27 31#* 095
Semantic association 1.02 0.12 G4m* 508 413
**p << 0L

personality-dimension judgments separately for each form (see
Table 5). As expected, statistical association accounted for signif-
icant variance on the first step for both forms, though its influence
was more pronounced for Form A than for Form B. As in Exper-
iment 1, for both Form A and Form B, semantic association
accounted for significant additional variance in relatedness judg-
ments even after statistical association had been taken imto
account.

We hypethesized that data-consistent responding would be
greater when statistical relationships in the casebook data set were
congruent with semantic association (and graphologists’ claims)
than when they were incongruent with semantic association. To
test this, for each of the eight targeted pairs, we coded data-
consistent judgments as positive and data-inconsistent responses as
negative and then compared the resulting mean judgments in the
congruent and incongruent conditions. Means for each of the
targeted pairs are presented in Table 6. For each pair, results are
consistent with the semantic-association hypothesis: Data-
consistent responding (denoted by positive values) was greater
when statistical relationships were congruent with semantic asso-
ciation than when they were incongruent. As an omnibus test of
this effect, each participant’s mean judgment over the four targeted
congruent pairs was computed and compared with his or her mean
judgment over the four targeted incongruent pairs in a repeated-
measures analysis of variance with form (A vs. B) as an additional
between-subjects factor. This analysis revealed a statistically sig-
nificant effect of the congruency manipulation, F(1, 56) = 67.7,

Table 6

MSE = 6.46, p < .001. There was also a statistically significant
congruency by form interaction, F(1, 56) = 10.1, MSE = 6.46,
p < .01, arising from judgments involving one particular feature—
trait pair, which is discussed below.

The effect of semantic association on judgments of targeted
pairs held even though participants were generally able to identify
the direction of the actual statistical association for these pairs in
the casebook. For example, given a casebook in which handwriting
size was highly correlated with egotism—modesty in the semanti-
cally congruent direction, people’s judgments were highly respon-
sive to the data, with small handwriting judged as highly associ-
ated with modesty and large handwriting highly associated with
egotism. In contrast, when given a casebook in which the statistical
relationship in the data was semantically incongruent, people’s
Judgments generally indicated the statistically correct (though se-
mantically incongruent) direction of the relationship, but the mag-
nitude of this perceived relationship was much attenuated in com-
parison to the semantically congruent condition. Thus, the same
underlying mechanism respensible for the illusory correlation ob-
served in Experiment 1, namely semantic association, appears to
account for the results of Experiment 2.

One particular feature—trait pair stood out from the rest in this
analysis, namely cantious—impulsive with speed (fast vs. slow).
Unlike the other judgments, participants’ reports of statistical
association were in the same direction and nearly as strong in the
incongruent condition as in the congruent condition. In other
words, even though fast (slow) writing was a nearly perfect pre-

Degree of Data-Consistent Responding (After Coding Data-Consistent Judgments
as Positive and Data-Inconsistent Responses as Negative) for Each of the

Eight Targeted Pairs in Experiment 2

Trait dimension Handwriting feature Congruent Incongruent Difference
Cautious-impulsive Fast 2.14 —-1.55 3.69%*
Cautious-impulsive Slow 1.79 -1.59 3.38%=*
Pessimistic-optimistic Ascending 0.93 ~0.17 L10t
Pessimistic—optimistic Descending 1.14 0.21 0.93
Introverted-extroverted Compact 2.14 0.45 1.69%*
Introverted-extroverted Expansive 1.66 -021 1.86%*
Modest-egotistical Small 1.83 0.55 1.281
Modest—egotistical Large 2.03 0.45 1.59%

Note. Values under the congruent and incongruent columns are coded so that positive values indicate
judgments consistent with data (which, in the congruent condition, also implies judgments consistent with
semantic association), and negative values indicate judgments inconsistent with data.

tp<.l0. *p< 05

** p < .01, by two-tailed ¢ test.
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dictor of a cautious (impulsive) personality in the casebook data
set, participants reported perceiving a relationship in the opposite
(semantically congruent) direction that was almost as strong as that
reported by participants in the semantically congruent condition.
Two factors may account for this anomaly. First, of all the targeted
pairs, the semantic association was greatest for cautious—impuisive
with speed (fast vs. slow). Second, the speed dimension was the
most ambiguous of the handwriting dimensions, indicated by its
lower reliability of encoding by our raters (see Table 2). This
ambiguity may have enhanced the illusory correlation by provid-
ing greater room for interpretation to the judge, who might have a
tendency to confirm semantically guided expectations.

The observation that statistical association accounted for less
variance in Form B relatedness judgments than in Form A can be
attributed to the presence of the incongruent relationship between
speed {fast vs. siow) and the cautious—impulsive personality di-
mension on Form B. For these pairs, participants reported posi-
tively correlated variables (e.g., fast with cautious) as negatively
correlated, diminishing the overall variance accounted for by ac-
tual statistical association in Form B judgments. The finding that,
with this one exception, participants were generally able to detect
actual statistical relationships in the casebook suggests that there
was nothing about our experimental task (e.g., limited inspection
period, casebook layout, judgment format) that precluded identi-
fication of valid statistical associations. Despite this, semantic
association systematically influenced participants’ relatedness
judgments.

General Discussion

In Experiment 1, negligible correlations existed between hand-
writing features and personality traits in the casebooks provided as
data to our participants. Despite the lack of any statistical associ-
ation in the casebooks, participants reported detection of system-
atic relationships between handwriting features and personality
dimensions. Consistent with our predictions, these relatedness
judgments were biased by the direction and strength of semantic
association between words used to describe handwriting and per-
sonality traits. This effect was particularly pronounced for the six
targeted feature—trait pairs we investigated that graphologists
claim to be reiated. In Experiment 2, large, discernible correlations
were built into the casebook data sets, such that each participant
was presented with two relationships that were congruent with
graphologists’ claims (and semantic association) and two that were
incongruent with graphologists’ claims. Consistent with the
semantic-association hypothesis, relatedness judgments were
greater for semantically congruent pairs than for semanticaily
incongruent pairs, despite the equivalence of their statistical asso-
ciation in the casebook. We suggest that such biased assessments
of statistical association may help to support and maintain belief in
the validity of graphology, both by graphologists and by their
clients.

Like Chapman and Chapman (1967), we found that naive judges
“discovered” relationships in the data consistent with those
claimed to exist by experts. The obvious implication is that se-
mantic association, which appears to drive illusory correlation in
both domains, is the origin of experts® theories. In reference to the
resemblance between diagnostic relationships reported by clini-
cians and illusory correlations perceived by naive judges, Chap-

man and Chapman suggested that “this striking similarity leads
one to suspect that many clinical interpretations of the DAP also
have their genesis in illusory correlation arising from associative
connection” (p. 203). Semantic association may guide initial hy-
potheses regarding potential diagnostic relationships, which then
receive the appearance of empirical support through biased assess-
ments of correlation.

Although the research of Chapman and Chapman {(1967)
served as the inspiration for our investigation, the methodology
of the present experiments does differ in some important ways
from that of their original studies. First, we obtained judgments
from participants regarding the magnitude as well as the direc-
tion ot the perceived association between handwriting features
and personality traits. Such judgments were requested for every
possible handwriting-feature-personality-dimension combina-
tion. By contrast, Chapman and Chapman simply asked partic-
ipants to name any drawing features they recalled having been
associated with a designated patient symptom in an open-ended
question format. Consequently, Chapman and Chapman had no
measure of the strength of perceived association between DAP
features and patient symptoms. Our experimental design allows
a stronger test of the hypothesis that perceived statistical asso-
ciation is substantially influenced by semantic association, by
assessing that relationship over a large set of handwriting-
feature—personality-trait pairs varying widely in both semantic
relatedness and actual statistical association, allowing more
precise measurement of their relative contributions to perceived
statistical association.

We also indicated to participants the specific handwriting fea-
tures that would be the focus of subsequent judgments before
presenting them with the casebook evidence, accompanied by a
warning that “some or all of these features of handwriting may be
entirely unpredictive of personality characteristics.” By contrast,
Chapman and Chapman (1967) investigated those drawing fea-
tures nominated by their participants following the inspection
period and requested such identification in 4 manner that arguably
implied the existence of at least some systematic relationships in
the data set. The fact that our results coincide so closely with those
of Chapman and Chapman despite such methodological differ-
ences attests to the robustness and generalizability of the illusory
correlation phenomenon. Taken together, the results indicate that
people are subject to illusory correlations whether or not their
attention is drawn in advance to critical features of the evidence
and whether or not they are explicitly warned that there may be no
systematic relationships in the data set.

The illusory correlation phenemenon may centribute to the
persistent use of graphology despite substantial empirical evi-
dence that casts doubt on its validity. If the graphologist or
client has information regarding the writer’s personality inde-
pendent of what can be gleaned from his or her handwriting,
they will tend to perceive systematic relationships between the
writer’s handwriting and personality even in the absence of any
statistical association.

Of course, unlike in our experiment, graphologists and their
clients do not generally have access to a precise measure of the
writer's standing on each in a set of designated personality dimen-
sions. That is, graphologists do not typically administer standard-
ized personality inventories to compare their script analysis to
known personality traits of the writer. In this respect, the task we
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presented to our participants differs significantly from the every-
day experience of the graphologist. It is the case, though, that
graphologists generally prefer spontaneous scripts, often including
autobiographical information that presumably would convey some
information about the personality of the writer. Graphologists are
also encouraged 1o use any other personal information regarding
the writer that they can cbtain in carrying out their analysis
(Tripician, 2000). Furthermore, the client—if not the grapholo-
gist—is likely to have an independent source of information about
the writer’s personality.

Even in the absence of any independent information about the
writer’s personality, we suggest, the phenomenon of illusory cor-
relation may still play a role in guiding and validating the gra-
phologist’s assessments by creating expectations regarding inter-
correlations among handwriting features. For example, the co-
occurrence of writing with regular rhythm and with precisely
dotted i’s and crossed 's might be overestimated by the graphol-
ogist because of the semantic association of the traits they are
believed to diagnose, reliability and conscientiousness, respec-
tively. Through this process, the graphologist would experience a
false sense of convergent validity, indirectly guided by semantic
association, even if he or she never had any access to personality
information regarding the writer. An interesting consequence of
this process is that the client tends to receive a coherent personality
profile from the graphologist, which is likely to increase confi-
dence in the graphologist's assessments (Kahneman & Tversky,
1973).

Because our investigation did not involve trained graphologists
as participants, our results most clearly pertain to the question of
why clients fail to detect the apparent lack of predictive validity on
the part of the graphologists whose services they employ. As
elaborated above, the illusory correlation phenomenon may very
well contribute to the continued use of graphology, but we doubt
that it is the only factor sustaining belief in its validity. Instead,
multiple judgmental mechanisms are almost certainly involved
(Ben-Shakhar et al., 1986; Dean et al,, 1992). For example, in
assessing judgmental accuracy, people often tend to overlook the
importance of the judgment’s diagnostic value (Beyth-Marom &
Fischhoff, 1983; Doherty et al., 1979; Nickerson, 1998; Skov &
Sherman, 1986). In the case of graphology, this amounts tc failing
to consider the extent to which a personality profile derived from
graphological assessment fits people other than the writer. Bamum
statements consist of sets of universal truths about personality that,
while often describing an individval quite accurately, describe
everybody else equally well. For example, the diagnosis that “at
times you are extroverted, affable, sociable, while at other times
you are wary, and reserved” (Forer, 1949) can be quite compelling
to the assessee, at least until he or she considers how well the
statement applies to others. McKelvie (1990) gave 108 students
identical generic diagnoses of personality, which they believed
had been ascertained from their handwriting. After reading
their diagnoses, the students’ belief in graphology was signifi-
cantly strengthened.

In our research, we investigated just one of several judgmental
mechanisms that may serve to maintain clients’ confidence in the
validity of graphology. Despite considerable—perhaps suffi-
cient—research to discredit it, the continued belief in and use of
graphology is worthy of further investigation. This suggests a
reconsideration of the usefulness of graphology. Although it ap-

pears to be of dubious value when used for personality assessment,
its use as a setting for the study of human judgment and decision
making remains promising,.
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