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Similarity Relations in Recognition

ENDEL TULVING

University of Toronto

Under certain conditions, subjects in a forced-choice recognition task can discriminate
between targets and distractors more accurately when the targets and distractors are similar
than when they are dissimilar. This reversal of the conventional result is demonstrated in
two picture-recognition experiments. The results of the experiments suggest that two kinds
of similarity relations—perceptual and ecphoric similarity—must be specified in descriptions
of the phenomena of forced-choice recognition memory.

Similarity plays an important role in de-
termining recognition memory. The simi-
larity between the old and the new test
items has been referred to as “*a very pow-
erful variable’’ (Kintsch, 1970, p. 221) or as
“‘the most important of stimulus variables
affecting perception and recognition alike”’
(Shepard & Podgorny, 1978, p. 208). Many
experimental demonstrations of the relation
between recognition performance and the
similarity between and among test items
have been reported in the literature (e.g.,
Bahrick, Clark, & Bahrick, 1967; Bower &
Glass, 1976; Jorg & Hormann, 1978; Klein
& Arbuckle, 1970; McNulty, 1965; Nagae,
1980; Shepard & Chang, 1963; Weaver &
Stanny, 1978; Wyant, Banks, Berger, &
Wright, 1972). These demonstrations have
involved different kinds of materials—letter
strings, words, schematic drawings, and
pictures—and both the Yes/No and forced-
choice recognition tests. The outcome of
the demonstrations has always been the
same: Recognition accuracy is inversely
related to the similarity between the old
and the new test items. Reviewers of the
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literature, without exception, agree in re-
porting the empirical generalization. Thus,
for instance, we are told that ‘‘the prob-
ability of correct choice on a multiple-
choice recognition task decreases the
greater the similarity of the incorrect alter-
natives to the correct alternatives’ (Wickel-
gren, 1977, p. 404), that ‘*accuracy of recog-
nition memory has been found to decline
with increasing similarity . . . between the
two alternatives in each forced-choice test”
(Shepard & Podgorny, 1978, p. 204), that
‘‘a recognition test may be made very
difficult by using new items that closely re-
semble the old” (Woodworth, 1938), and
that *“we can make any recognition test as
difficult as we want simply by making the
distractors extremely similar to the correct
alternative’’ (Glass, Holyoak, & Santa,
1979, p. 65). In the psychological world of
uncertain facts such uniformity of findings
and harmony among writers is a rare phe-
nomenon.

The purpose of this paper is to propose a
necessary qualification to the generaliza-
tion that recognition accuracy is inversely
related to the similarity between the old and
the new test items. Two experiments are
described whose results show that under
certain conditions recognition accuracy
varies directly with the test-item similarity.
On the basis of these results it will be ar-
gued that two kinds of similarity relations
must be specified for a more complete de-
scription of recognition memory tapped by
forced-choice tests, and that the generally
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known inverse relation between recognition
accuracy and test-item similarity represents
a special case of a somewhat more complex
situation.

The research reported here was moti-
vated by three considerations. First, the
empirical generalization about the effect of
test-item similarity is worth thinking about,
because normally we would not expect to
find any simple effects that hold without
exception over a wide range of conditions
(Jenkins, 1979). One can suspect, therefore,
that in the present instance, too, exceptions
must exist even if so far they have not been
identified. On the other hand, if determined
attempts to find exceptions to the general
rule fail, the case for the universality of the
effect would be greatly strengthened.

Second, the test-item similarity effect in
recognition memory could be thought of as
a retrieval effect: With encoding conditions
held constant, the outcome of the mea-
surement operation depends on the condi-
tions prevailing at the time of the test. On
this view, it would be natural to seek under-
standing of such a retrieval effect in terms
of processes operating at the time of the
test. Yet, I have argued previously that
both encoding and retrieval conditions must
be stipulated when we describe data from
memory experiments or make theoretical
inferences from them, and that it is futile to
try to understand remembering only in
terms of retrieval processes (Tulving,
1979). Again, reconsideration of the test-
item similarity effect in recognition seems
to be called for. The effect either consti-
tutes an exception or, along with other
memory phenomena, conforms to the prin-
ciple just mentioned.

The third consideration is perhaps the
most important one. It has to do with the
results of some experiments in which the
typical test-item similarity effect failed to
materialize. These experiments were done
as part of a series concerned with the phe-
nomenon of recognition failure of recallable
words. In the initial experiments in which
the phenomenon was observed (Tulving &
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Thomson, 1973), subjects generated their
own recognition tests by producing free as-
sociates to stimulus words that were
strongly related to the target words. This
procedure resulted in recognition tests in
which the distractor words were semanti-
cally similar not only to the target words
but also to one another. In subsequent
explorations of the generality of the phe-
nomenon of recognition failure it seemed
important, among other things, to evaluate
the role played by the semantic similarity of
the distractors. Therefore, we directly ma-
nipulated the semantic relatedness of the
distractors in several experiments (Watkins
& Tulving, 1975, Experiments 5 and 6;
Wiseman & Tulving, 1976, Exp. 3) and
compared recognition of target words for
which the distractor items were semanti-
cally related with target words whose dis-
tractors were semantically unrelated. In
addition to these experiments, Rabinowitz,
Mandler, and Barsalou (1977, Experiment
2) also investigated the effect of associa-
tively related and unrelated distractors.

The relevant data from these experiments
are summarized in Table 1.! These are the
hit-rate data from the forced-choice condi-
tions in the experiments. (The data are
rather similar for the Yes/No tests, but be-
cause of the method used in the construc-
tion of the recognition tests, these data are
less compelling than the forced-choice
data.)

The data in Table 1 provide no hint of
superior recognition performance with
semantically unrelated distractors. Indeed,
in five out of six comparisons the hit rates
are numerically higher for the related dis-
tractors, although the difference is not sig-
nificant in any one of the individual experi-
ments.

When we reported the Watkins and
Tulving (1975) and the Wiseman and Tul-
ving (1976) experiments, we did not discuss

11 thank Jan Rabinowitz for making available the
forced-choice recognition data from Experiment 2 of
Rabinowitz et al. (1977).
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TABLE 1
FoRCED-CHOICE RECOGNITION PERFORMANCE (HIT RATE) WITH SEMANTICALLY RELATED AND
UNRELATED LURES IN PREVIOUSLY PUBLISHED EXPERIMENTS

Lures
Number of
Experiment alternatives Related Unrelated

Watkins & Tulving (1975)

Expt 5 3 .81 .78

Expt 6 3 .67 .63
Wiseman & Tulving (1976)

Expt 3, RN-RC 3 .69 .68

Expt 3, RC-RN 3 .76 74

Expt 4 3 71 71
Rabinowitz et al. (1977)

Expt 2 3 72 .70

the curious absence of the effect of dis-
tractor similarity. Such absence, for our
purposes at that time, simply meant that the
phenomenon of recognition failure was not
critically dependent on the nature of dis-
tractors in our initial subject-generated rec-
ognition tests.

In the Watkins and Tulving (1975) and the
Wiseman and Tulving (1976) experiments
we used a particular design in comparing
related with unrelated distractors. It is quite
possible that this design, schematically de-
picted in Table 2, was responsible for the
absence of the typical test-item similarity
effects. The letters A, B, C, D, E, and F
refer to copies of target words, and the same
letters with primes and double primes rep-
resent their corresponding semantically re-
lated words serving as distractors. Each
row in the table represents a test set, con-
sisting of a target and two distractors. In the
odd-numbered rows, the targets are ac-

TABLE 2
SCHEMATIC DESIGN OF WITHIN-LIST
MANIPULATION OF TEST-ITEM SIMILARITY

Target Distractors
A A’ A"
B D’ F’
C C’ c”
D F’ B”
E E’ . E”
F B’ D"

companied by two related distractors. In
each even-numbered row, the target is ac-
companied by two unrelated distractors.
Thus, in half the test sets the subject would
select the target from among three related
words and in the other half of test sets the
selection would be made from among three
unrelated test items.

The feature of the design that may have
been responsible for the absence of the
test-item similarity effect may have been
the fact that the distractors unrelated to the
target in.a particular test set were
nevertheless related to other targets in the
studied list. If we assume that learners
confuse two similar test items not because
they resemble each other but because both
of them are similar to the information
stored about one or more previously en-
countered targets, then it is not particularly
surprising that the typical test-item simi-
larity effect was absent in our experiments.
In other words, if selection of test items is
governed by the similarity of test items to
the information stored (Underwood, 19635;
Anisfeld & Knapp, 1968), then the within-
test arrangement of test items into particu-
lar test sets should not greatly affect the
tendency with which test items, both
targets and distractors, are identified as
““old.”” In experiments whose data are
summarized in Table 1 the experimenters
manipulated similarity of items in test sets,
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but did not manipulate the similarity be-
tween test items and the information
stored. Conversely, in other experiments in
which the typical test-item similarity effects
have been demonstrated these two kinds of
similarity relations have always been con-
founded.

The first experiment described here was
designed to demonstrate that the test-item
similarity effect depends on the similarity
between test items and the information
stored, rather than on the similarity be-
tween items in test sets. The expectation
was that the typical inverse relation be-
tween test-item similarity and recognition
performance would be obtained under con-
ditions where the dissimilar distractors
were dissimilar not only to the targets in
their respective test sets but also dissimilar
to other studied list items. It was also ex-
pected that no such effect would be ob-
tained under conditions where the dissimi-
lar distractors were related to other studied
list items. The confirmation of these ex-
pectations would lend support to the in-
terpretation just given for the experimental
results summarized in Table 1.

EXPERIMENT 1

Subjects studied a large number of com-
plex pictures and were then tested for some
of the studied pictures in a series of two-
alternative forced-choice recognition tests.
There were three conditions, manipulated
within a single series of tests. In one, the
distractor within a test pair was similar to
the target item; in the second, the distractor
was dissimilar to the target but similar to
another previously studied picture; in the
third, the distractor was dissimilar to both
the target and other pictures in the study
series. The comparison of recognition per-
formance in the first and second conditions
corresponds to experiments in which test-
item similarity effects were absent, whereas
the comparison between the first and the
third condition corresponds to the conven-
tional experiments yielding typical test-item
similarity effects. The expectation was,
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therefore, that no differences in recognition
performance would be found between the
first and second conditions, and that the
performance in both of them would be lower
than in the third condition.

Method

Design. All subjects were exposed to a
study sequence of 160 pictures of which 48
pictures, presented as an undifferentiated
block in the middle of the sequence, con-
stituted critical items whose recognition
was subsequently assessed. The first 56 and
the last 56 pictures in the study sequence
served only as buffer items and were not
tested. The large number of buffer items
was used in order to bring the recognition
hit rate into the middle of the possible per-
formance range.

Let us designate the studied pictures and
their identical copies, serving as target
items at test, as A, B, C . . ., pictures sim-
ilar to them, and serving as distractors in
the test as A’, B’, C' ... , and pictures
dissimilar to any previously studied items,
also serving as distractors,as X', Y',Z".. ..

Three experimental conditions can then
be defined as follows: (a) Condition of
perceptual similarity: A—A’. The distractor
in each pair (A’) is perceptually similar to
the target (A). (b) Condition of referred
similarity: A—B’. The distractor (B’) is not
similar to the target (A) in the same test
pair, but it is similar to another previously
studied picture (B). (¢) Condition of dissim-
ilarity: A—X'. The distractor (X') is similar
to neither the target in the test pair (A) nor
to any other previously studied picture, al-
though it is similar to another picture (X)
previously not seen by the subject.

In the recognition test, each subject was
tested with 12 pairs of items in each of the
three experimental conditions, or a total of
36 test pairs. Each pair consisted of a target
and a distractor. Since the targets corre-
sponding to the distractors in the A—B’
conditions did not appear in the recognition
test, 48 critical items in the study sequence
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were necessary for the testing of 36 pairs as
described.?

A Dbasic pool of 72 target pictures and
their corresponding similar distractors were
divided into three subsets of 24. The targets
(A, B, C, ...) appearing in any particular
study sequence were drawn from two of the
three subsets, while the dissimilar distrac-
tors (X', Y', Z’, .. .) were drawn from the
third subset. Each of the three subsets of 24
served equally frequently as a source of
dissimilar distractors. Moreover, within
each subset the pictures serving as targets
for half the subjects served as distractors
for the other half, and vice versa. The result
of this balancing procedure was that the
nominal identity of target pictures and the
distractors was statistically constant in all
three experimental conditions. Con-
sequently subjects’ selection of test alter-
natives could not be attributed to differ-
ences in preexperimental properties of the
critical pictures used.

Pictures. Each picture serving as a target
or a distractor in the experiment repre-
sented one-half of a colored complex pic-
ture that had appeared across two adjacent
pages in a popular magazine. The two-page
pictures represented outdoor scenes, land-
scapes, members of the animal kingdom,
people in various situations and activities,
and so on. Examples of the two halves of
two-page pictures are shown in Figure 1. If
the left half of a double picture was used in
the critical part of the study sequence, then
the right half represented the corresponding
similar distractor, and vice versa. Thus, the
test pair A—A’ in the perceptual similarity
condition consisted of the two halves of one
and the same two-page picture, whereas
test pairs A—B’ in the referred similarity

2 To illustrate the design in concrete terms, consider
four critical study items: A, B, C, and D. The three test
conditions corresponding to this subset consist of pairs
A—A’, B-C’, and D—X'. The study item C does not
appear in the test but it is a critical item in the study list
as it defines the identity of the distractor C’ in condi-
tion B—C’.
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condition and A—X’ in the dissimilar con-
dition consisted of halves of different two-
page pictures. Examples of test pairs of
pictures in the three experimental condi-
tions are shown in Figure 2.

Subjects and procedure. Forty-eight un-
dergraduate students of both sexes at the
University of Toronto participated as sub-
jects in the experiment. They signed up for
participation in return for modest remuner-
ation.

Subjects were tested individually or in
pairs. Upon entering the experimental room
they were given general information about
the nature of the experiment. They were
told that they would see a long series of
pictures and that later on their recognition
memory for the pictures would be tested by
the two-alternative forced-choice method.
A short demonstration, involving six pairs
of pictures, and illustrating all three ex-
perimental conditions, was given as a part
of the orientation procedure. The experi-
menter described the three test conditions
as follows: (a) ‘‘The two pictures in a test
pair are similar to each other, but you will
have seen only one of them in the presenta-
tion sequence,”’ (b) ““The two pictures in a
pair are not similar to each other; you will
have seen one, but the other one also re-
sembles a picture from the presentation se-
quence,’’ (c) ‘“The two pictures in a pair are
not similar to each other; you will have seen
one of the two; the other one does not re-
semble any picture from the presentation
sequence.’’

After the orienting instructions and the
initial demonstration, the 160 pictures of
the study sequence were shown, one at a
time. The pictures were projected on one of
two rear-projection screens standing side
by side. The rate of presentation was 2 sec-
onds per picture. There was a short interval
after the presentation of the 40th picture,
and another one after the presentation of
the 120th picture, during which the experi-
menter changed the slide trays in the pro-
jector. No mention was made of the fact
that the recognition test would entail only
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STUDY
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ITEMS

Fic. 1. Illustrative examples of picture pairs in the basic pool. One member of each pair would be
shown in the study sequence, the same or the other member would appear in the recognition test.

the 48 pictures in the middle of the study
sequence.

After the presentation of the whole se-
quence of 160 pictures, the subjects were
given an interpolated task. It involved
identification of famous people: Subjects

had to write down what they knew about
people whose names appeared on a test
sheet. The interpolated task took approxi-
mately 7 minutes. During this interval the
experimenter arranged the slides for the
subsequent recognition test.
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ITEMS

FiG. 1.—Continued.

Before the recognition test commenced,
the experimenter gave another demonstra-
tion of the three different kinds of test pairs
that were going to be used. Again there
were six pairs of test items, involving pic-
tures not seen by the subject, and accom-

panied by verbal descriptions of the same
sort as used in the earlier demonstration.
In the recognition test, 36 pairs were
presented in succession. One member of a
pair was projected on one screen, and the
other one on the other. The subject was al-
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TEST PAIRS

FiG. 2. Illustrative examples of zest pairs of pictures in the three conditions in Experiment 1. The
left member of each pair is the copy of one of the pictures seen in the study sequence (target), the right
member is the distractor.
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lowed 6 seconds to respond with “‘left’” or
“right”” to indicate which of the two pic-
tures he or she thought was the “‘old’’ one.
The subject also gave a confidence judg-
ment to accompany his or her decision.
These confidence judgments were given on
a 3-point scale, with 3 designating high
confidence, and 1 representing guessing.

Results and Discussion

With each of the 48 subjects tested with
12 pairs in each of the three conditions
there were 576 responses in each condition
distributed between choices of targets (hits)
and distractors (false positives) and among
the six confidence judgment categories.
The distributions of confidence judgments,
together with hit rates and false positive
rates, are shown in Table 3.

As can be seen in Table 3, hit rate was
higher in condition A—X' than in condition
A—A'. Thus, when distractors are dissimi-
lar not only to the targets within given test
sets but also dissimilar to other items pre-
sented in the study sequence, people can
discriminate between targets and distrac-
tors better than they can in a situation in
which the distractor is similar to the target
as well as to its episodic trace. This finding
of an inverse relation between test-item
similarity and recognition accuracy repli-
cates many similar findings reported in the
literature as indicated in the introduction. It
represents the conventional test-item simi-
larity effect and confirms the initial expec-
tation.
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Contrary to expectations, however, rec-
ognition performance also differed between
conditions A—A’ and A—B’. The mag-
nitude of the difference is not striking, but
the difference itself seems to be reliable
since it was obtained with each of six sub-
groups of eight subjects. These six sub-
groups differed from one another with re-
spect to the study-sequence items (left or
right halves of the two-page pictures) and
with respect to the identity of the subset of
the 24 two-page pictures from which the
distractors in the A—X’ condition were
drawn.

The higher hit rate in the perceptual sim-
ilarity (A—A’) condition than the referred
similarity (A—B’) condition means that
subjects could better discriminate targets
from their perceptually similar (A—A’) than
their perceptually dissimilar (A—-B’) dis-
tractors. Thus, here the test-item similarity
effect is opposite to the one typically ob-
served. The reasons for this reversal of the
classical test-item similarity effect are not
clear. The similarity relations between the
distractors and the stored episodic infor-
mation are identical in the two conditions.
Even if we assumed that the perceptual
similarity between the target and the dis-
tractor in a given test set plays no role in
determining which of the two items the
subject selects, and that the choices are
completely determined by the similarity
relations between test items on the one
hand and the stored episodic information on
the other, we would have to predict no dif-

TABLE 3
DISTRIBUTIONS OF CONFIDENCE JUDGMENTS AND HIT RATES AND
FALSE PosITIVE RATES, EXPERIMENT 1

Targets Distractors
Confidence Confidence
Hit False
Condition 1 2 3 Mean rate 1 2 3 Mean positive rate
A-A’ 124 117 186 2.15 .74 83 55 11 1.52 .26
A-B’ 55 99 235 2.46 .68 49 69 69 2.11 .32
A-X’ 67 146 287 . 2.44 .87 34 29 13 1.72 13
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ference for the hit rates in the two condi-
tions. That, indeed, was the expectation for
the outcome of this comparison before the
experiment was done.

Given an unexpected and difficult-to-
understand outcome of a single experiment,
the most plausible conclusion is that the
outcome is a fluke and could not be repli-
cated. This conclusion was put to test in
Experiment 2. Before that experiment is
described, however, some other observa-
tions are in order about Experiment 1.

Distributions of confidence judgments
are shown in Table 3 in full, because no
generally accepted methods exist for sum-
marizing and interpreting such data. In-
deed, very few experiments have been re-
ported in the literature in which confidence
judgments are combined with forced-choice
tests of recognition memory. Both Bower
and Glass (1976) and Weaver and Stanny
(1978), who did collect confidence judg-
ments in forced-choice tests, reported a
positive correlation between recognition
accuracy and subjects’ confidence in their
judgments. Comparison of mean confi-
dence ratings between conditions A—A’
and A—X’ replicates these findings inas-
much as the subjects were more confident
of their choices in test pairs with dissimilar
(A—X') than similar (A—A’) distractors.

The same relation between test-item sim-
ilarity and confidence was also found in the
comparison between conditions A—A’ and
A—B’. Here, too, confidence judgments
were higher when test items were dissimilar
(A—B’) than when they were similar
(A—A’). But since the hit rate was higher in
the A—A’ than in the A—B’ condition, the
correlation between confidence judgments
and recognition accuracy was negative with
respect to these two conditions. Thus, al-
though subjects made more errors in the
A—B’' than in the A—A’ condition, they
were more confident of being correct in the
former condition than in the latter regard-
less of whether their choices were in fact
correct or not. ’
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PERCEPTUAL AND ECPHORIC SIMILARITY

In preparation for Experiment 2, and as
an afterthought to the design of Experiment
1, a further analysis of the results from con-
ditions A—A’ and A—B’ was undertaken. It
was prompted by reflections on what had
been done and what had been found in the
experiment.

Let us refer to the similarity between a
test item and the stored relevant episodic
information as ecphoric similarity of that
item, and retain the term perceptual simi-
larity to refer to the similarity between test
items in a given set, such as a test pair.
Thus, ecphoric similarity is a relation be-
tween an item physically present and in-
formation not physically present; percep-
tual similarity is a relation between two or
more test items, both or all of which are
physically present. These two kinds of sim-
ilarity relations were varied in Experiment
1: Perceptual similarity was high in condi-
tion A—A’ and low in conditions A—B’ and
A—X'; ecphoric similarity of distractors
was high in conditions A— A’ and A—B' and
low in condition A—X'.

The purpose of the post hoc analysis was
to study the relation between recognition
performance and ecphoric similarity of dis-
tractors in conditions A—A’ and A-B’.
Although in these conditions ecphoric sim-
ilarity of distractors was high, it seemed
reasonable to assume that some variability
in the degree of ecphoric similarity of dis-
tractors existed among individual distrac-
tors used in the two conditions. This
picture-to-picture variability in ecphoric

TABLE 4
SCHEMATIC REPRESENTATION OF THE Post Hoc
DESIGN oF EXPERIMENT 1

Ecphoric similarity

Perceptual
similarity High Medium
High A-A’ —
Medium —_ A-A"
Low A-B’ A-B"
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PERCEPTUAL

SIMILARITY HIGH

HIGH

MEDIUM

LOW
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ECPHORIC SIMILARITY

MEDIUM

Fic. 3. Illustrative examples of test pairs of pictures in the four conditions of the post hoc design of
Experiment 1, and the four conditions in Experiment 2. The left member of each pair is the copy of one
of the pictures seen in the study sequence (target), the right member is the distractor.

similarity was measured and taken into ac-
count in the post hoc analysis.

The analysis entailed two steps. First, all
72 pairs of pictures in the basic pool, from
which the critical study and test items were
drawn, were rated for perceptual similarity.
The rating was done by five judges, who
had not participated as subjects in Experi-
ment 1, on a 5-point scale. Second, on the
basis of the mean similarity assigned to
each pair, the test pairs of pictures in the
A—A’ and A—B’ conditions were assigned

to two equally large subsets. In one subset
of test pairs the similarity of the distractors
to their corresponding pair-mates was
higher than the median mean rating, for the
other half it was lower. This procedure re-
sulted in four post hoc experimental condi-
tions that are schematically depicted in
Table 4. Illustrative test pairs correspond-
ing to the design in Table 4 are shown in
Figure 3.

In Table 4, high degrees of ecphoric sim-
ilarity of distractor items are indicated by
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single primes (A’, B’), and medium degrees
by double primes (A'’, B'"). The A—-X’
condition of the original design would also
fit into the post hoc design. The perceptual
similarity of the two test items is the same
as in the A—B’ and A—B’’ conditions, and
ecphoric similarity of the distractor is defi-
nitely lower than that in the A—A’" and
A—B'’ conditions. Thus, both perceptual
and ecphoric similarity of the A—X' condi-
tion would be designated as “‘low.””) The
perceptual similarity of the two test items in
a given pair, in the new design, is still low
for conditions A—B’ and A—B'"’. But the
perceptual similarity of A—A’ test pairs by
definition is higher than the perceptual sim-
ilarity of A—A’’ pairs, thus making neces-
sary the distinction between ‘‘high’’ and
“medium’’ degrees of perceptual similarity
in Table 4 and Figure 3.

To summarize the post hoc design: Test
pairs used in conditions A—A’ and A—-B' in
the original design were classified into two
categories of ecphoric similarity, labeled
high and medium, on the basis of the rated
similarity of distractor items to their corre-
sponding, previously studied pairmates.
This made it possible to look at recognition
accuracy and confidence judgments as a
function of not only perceptual similarity of
targets and distractors within two-alterna-
tive test sets but also the ecphoric similarity
between distractor items and the informa-
tion stored from the study sequence.

The distributions of confidence judg-
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ments, together with hit and false positive
rates, were analyzed according to the post
hoc design and are tabulated in Table S.

Compare first the A—A’" and A—-B"’
conditions. The hit rates, and consequently
the false positive rates, are identical, and
only the confidence judgments are slightly
higher in the A—B’’ condition. Thus, there
is no evidence of the direct relation be-
tween test-item similarity and recognition
accuracy when ecphoric similarity of dis-
tractors is not high. This means that this
effect that was observed in the overall
analysis of the data summarized in Table 3
must have been attributed to test pairs in
which the ecphoric similarity of the dis-
tractor was high.

Comparison of conditions A—A’ and
A—-B’ in Table 5, indeed, shows that the
initial effect is now greatly exaggerated.
The hit rate for the high perceptually similar
pairs was .71, whereas for the test pairs of
low similarity it was only .58. The latter
figure is only slightly higher than the hit rate
of .50 expected by chance.

The inverse relation between the hit rate
and the mean confidence judgments for the
two conditions is also exaggerated when
test pairs with only medium ecphoric simi-
larity of distractors are eliminated from the
analysis. Subjects made many more errors
in the choice of the target in the A—B’ con-
dition in the post hoc design, but they were
much more confident that these erroneous
choices were correct (mean confidence of

TABLE 5
DISTRIBUTIONS OF CONFIDENCE JUDGMENTS AND HiT AND FALSE PoSITIVE RATES,
ACCORDING TO THE Post Hoc DESIGN OF EXPERIMENT 1

Targets Distractors
Confidence Confidence
Hit False
Condition 1 2 3 Mean rate 1 2 3 Mean positive rate
A—A’ 70 54 80 2.05 71 45 32 7 1.55 .29
A-B’ 26 47 93 2.40 .58 21 46 55 2.28 .42
A—-A" 54 63 106 - 2.23 7 38 23 4 1.48 .23
A-B" 29 52 142 2.51 77 28 23 14 1.78 .23
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2.28) than they were in selecting the dis-
tractors as targets in condition A—A’ (mean
confidence of 1.55).

In summary of the results of the post hoc
analysis, it looks as if the direct relation
between test-item similarity and recogni-
tion accuracy holds only under conditions
where the similarity between distractor
items and the information stored is very
high.

The results of the post hoc analysis do
not eliminate the possibility that the whole
pattern of results obtained in Experiment 1
was a historical accident. Experiment 2
was, therefore, undertaken to see whether
the pattern of results summarized in Table 5
could be replicated in another experiment
and under conditions where the two types
of similarity manipulated in the post hoc
design of Experiment 1 were systematically
built into the experiment from the begin-
ning. We will defer any further discussion
of the results of Experiment 1 until after the
question of the replicability of the results is
settled.

EXPERIMENT 2

The design of Experiment 2 was pat-
terned after the post hoc design of Experi-
ment 1 as illustrated in Table 4. In terms of
the symbols defined earlier, the design
comprised four test conditions, designated
as A—A’, A—A"”, A-B’, and A—B’'. The
purpose of Experiment 2 was to test the
replicability of the pattern of data observed
in the post hoc design of Experiment 1.
Would there be again a direct relation be-
tween test-item similarity and recognition
accuracy for test pairs in which the ec-
phoric similarity of distractors is high, and
would this relation be absent when the ec-
phoric similarity of distractors is less than
high?

Condition A—X’ was not included in the
design of Experiment 2. On the basis of the
results of many previous experiments, rep-
licated in Experiment 1, there was no doubt
that recognition accuracy would be higher
in condition A—X’ than in condition A—A’'.

491

Method

The pictures used in Experiment 2 were
drawn from a basic pool of 48 two-page
pictures. Half of these had been used in
Experiment 1, the other half were new.
Each of the 48 pairs in the basic pool were
rated for perceptual similarity by five
judges on a 5-point scale on which 5 repre-
sented high and 1 represented low simi-
larity. Agreement among the judges was
good. When agreement was defined as no
more than 2 points discrepancy, the T mea-
sure of interrater agreement (Tinsley &
Weiss, 1975) for the 48 critical pairs was
.867. (Within the adopted definition, the T
value of 0 represents chance and 1.00 per-
fect agreement.) The similarity ratings of
the four pairs shown in Figure 1 were 4.6,
3.4, 2.4, and 1.8, beginning with the top
pair in Fig. 1 and ending with the one
at the bottom. On the basis of the mean
ratings, 24 pairs in the basic pool were
assigned to the high-seimilarity subset, and
24 to the medium-similarity subset. The
pictures in the high-similarity subset were
used to make up A—A’ and A—B’ types
of test pairs; pictures in the medium simi-
larity subset were used to construct A—A'’
and A—B’’ types of test pairs. Thus, the simi-
larity ratings provided by the subjects
formed the basis for defining two degrees of
ecphoric similarity of distractors to the
stored episodic information. As in the post
hoc design of Experiment 1, the three de-
grees of perceptual similarity were defined
in terms of test items’ belongingness to the
same or different pairs: The target and dis-
tractor in each high- or medium-perceptual
similarity pair (A—A’ and A—A'’) repre-
sented two halves of one and the same
two-page picture; the target and the dis-
tractor in each low-perceptual similarity
pair (A—B’ and A—B’’) came from different
two-page pictures. The sample test pairs
shown in Figure 3 concretely illustrate the
four test conditions of Experiment 2.

Within each of the two subsets of 24
pairs of pictures—high and medium sim-
ilarity—individual pictures served equally
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frequently as targets and as distractors;
individual pictures in these subsets also
appeared equally frequently in high- or
medium-perceptual-similarity pairs, on the
one hand, and the low-perceptual-similarity
pairs on the other.

The procedure was very much the same
as in Experiment 1. The subjects saw a
series of 180 individual pictures, each pre-
sented for 2 seconds. The critical 48 pictures
appeared in the middle of the sequence,
with 66 buffer pictures preceding and 66
following them. After seeing the sequence
of 180 study pictures, the subjects were
given the recognition test consisting of 32
pairs, with 8 pairs representing each of the
four test conditions. In each pair, subjects
chose one of the items as the one that they
had seen previously, and rated their confi-
dence of being correct on a 3-point scale,
with 3 representing high confidence and 1
representing guessing. Unlike Experiment
1, there was no interpolated task between
the study sequence and the recognition test.

Subjects were 18 undergraduate students
of both sexes at the University of Toronto
who signed up for the experiment for mod-
est remuneration. They were tested indi-
vidually. As in Experiment 1 they were
given thorough instructions about the task
and the types of test pairs that they were
going to encounter in the test.

Results

The distributions of confidence judg-
ments, together with hit and false positive
rates are shown in Table 6. The overall
pattern of data is quite similar to that ob-
served in the post hoc design of Experiment
1 (Table 5). Again, there is little difference
between the hit rates in the A—A'’ and
A—B’’ conditions. The small numerical su-
periority in the hit rate for test pairs of low
perceptual similarity (condition A—B'’)
over the condition of medium perceptual
similarity (condition A—A’’) is not statisti-
cally significant. Replicating the results of
Experiment 1, this finding shows that there
is no evidence of the reversal of the typical
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inverse relation between test-item simi-
larity and recognition accuracy when ec-
phoric similarity of distractors is not very
high.

Comparison of the hit rates in conditions
A—A’ and A—B’ also produces a replica-
tion of the corresponding finding in Ex-
periment 1: With test pairs whose distract-
ors were characterized by high degrees of
ecphoric similarity to the stored informa-
tion, subjects were capable of discriminat-
ing targets from perceptually similar dis-
tractors better than from perceptually dis-
similar distractors. It seems, therefore, that
the somewhat surprising reversal of the
typical test-item similarity effect in Ex-
periment 1 was not a fluke. It seems to rep-
resent a readily replicable empirical fact.

The distributions of confidence judg-
ments in the four experimental conditions
in Experiment 2 also closely resemble the
corresponding distributions in the post hoc
design of Experiment 1. The product-
moment correlation between the 24 entries
in Table 6 and the corresponding entries in
Table 5 is +.97. As in Experiment 1, in Ex-
periment 2, too, subjects exhibited greater
confidence in their recognition judgments
with perceptually dissimilar test alterna-
tives (condition A—B’) than with perceptu-
ally similar alternatives (condition A—A’).
Thus, the negative correlation between
recognition accuracy and confidence be-
tween these two experimental conditions
(A—A’ and A—B’) that was observed in
Experiment 1 was also obtained in Experi-
ment 2.

GENERAL DiscuUSSION

The two experiments described here
have shown that recognition accuracy in a
two-alternative forced-choice task is higher
with similar than dissimilar distractors
under certain conditions. This result repre-
sents a reversal of the typical inverse rela-
tion between recognition accuracy and
similarity of test items.

This reversal of the typical test-item sim-
ilarity effect occurs under conditions where
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TABLE 6 .
DISTRIBUTIONS OF CONFIDENCE JUDGMENTS AND HitT RATES AND
FALSE PosSITIVE RATES, EXPERIMENT 2

Targets Distractors
Confidence Confidence
Hit False
Condition 1 2 3 Mean rate 1 2 3 Mean positive rate
A—A’ 37 31 33 1.96 .70 24 13 6 1.58 .30
A-B’ 14 28 39 2.31 56 12 27 24 2.19 .44
A—A" 32 24 57 2.22 .78 17 10 4 1.58 22
A-B" 18 29 73 2.46 .83 12 10 2 1.58 17

the distractor items in test pairs are very
similar to the items seen earlier in the study
sequence but which do not appear as target
items in the recognition test. Both the post
hoc designs of Experiment 1 and Experi-
ment 2 showed that similarity of the dis-
tractors to the information stored from the
study episode must be very high for the re-
versal of the typical test-item similarity ef-
fect to occur. This requirement was met in
conditions A—A’ and A—B’. Under these
conditions, the magnitude of the novel ef-
fect of a direct relation between test-item
similarity and hit rate can be quite large. In
Experiment 2, for instance, the hit rate for
perceptually similar pairs was .70, whereas
for the perceptually dissimilar pairs it was
.56. When these figures are corrected for
guessing, using the standard high-threshold
method, they become .40 and .12, respec-
tively, representing a better than 3:1 ratio in
favor of perceptually similar distractors.

The effect was eliminated with lower de-
grees of similarity between distractors and
stored information, represented by condi-
tions A—A’" and A—B"’ in the post hoc de-
sign of Experiment 1 and Experiment 2. In
Experiment 1 there was no difference in
recognition accuracy between conditions
A—A’"" and A—-B"’, and in Experiment 2 the
hit rate was numerically, although not reli-
ably, higher for test pairs with dissimilar
distractors.

The present results in no way question
the facts about test-item similarity and rec-
ognition memory as they have been re-

ported in the literature so far. These facts
are real. The typical inverse relation be-
tween test-item similarity and recognition
accuracy was replicated in Experiment 1
(condition A—A’ versus condition A—X").
The main point of the present experiments
is the demonstration that exceptions do
exist to the facts as they have been hitherto
known.

To understand the exception described
herein, it is necessary to distinguish be-
tween two kinds of similarity relations in
multiple-choice recognition tests. One has
to do with the perceptual similarity of the
physically present test items within a given
set, in these experiments the target and
distractor of a pair. This similarity was
labeled as ‘“‘high,”” ‘“medium,”” or ‘‘low,”
on the basis of (a) the belongingness of the
two test pictures to the same or different
“‘two-page pictures,”’ and (b) similarity
ratings assigned to the two halves of the
same two-page picture. The fact that recog-
nition accuracy systematically covaried
with similarity thus defined can be regarded
as a validation of these measurement oper-
ations.

The other similarity relation was labeled
ecphoric similarity. ‘‘Ecphory’ is a term
used by Richard Semon (1909; see also
Schacter, Eich, & Tulving, 1978) to refer to
the actualization of a latent engram by an
““ecphoric stimulus.”” In keeping with Se-
mon’s idea, I am using the term ‘‘ecphoric
similarity’’ to refer to the similarity (or
compatibility) between an ‘‘ecphoric
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stimulus™ (a retrieval cue, a recognition
test item) and the stored information. Thus,
while perceptual similarity is involved in
comparisons of objects when they are
physically present, ecphoric similarity in-
volves comparisons of objects when one of
them is not physically present (Shepard &
Podgorny, 1978). ,

In the experiments described here, two
degrees of ecphoric similarity of distract-
ors—high and medium—were distinguished
in terms of judges’ ratings of perceptual
similarity of two halves of corresponding
two-page pictures. The underlying assump-
tion is that ecphoric similarity between
two objects is correlated with perceptual
similarity between the same objects. Again,
the fact that recognition accuracy systemat-
ically covaried with ecphoric similarity
lends some validity to this assumption.

Given the two kinds of similarity rela-
tions, we can now express the main conclu-
sion from the two experiments as follows:
Performance in a multiple-choice picture-
recognition test depends on the interaction
between perceptual similarity and ecphoric
similarity of the test items. Both similarity
relations must be specified in the descrip-
tion of the results of relevant experiments
in which similarity effects are of interest.

In previous experiments in which the
typical inverse relation between test-item
similarity and recognition accuracy has
been demonstrated, the two kinds of simi-
larity relations have been confounded: High
degrees of perceptual similarity have im-
plied high degrees of ecphoric similarity,
and low degrees of perceptual similarity
have been accompanied by low degrees of
ecphoric similarity. As argued and demon-
strated in this paper, the two kinds of simi-
larity relations can be at least partly dis-
sociated, and their separate effects on rec-
ognition judgments studied.

A finding of secondary interest from the
two experiments concerned confidence
judgments. Usually there is a high positive
correlation between recognition accuracy
and confidence judgments (e.g., Bower &
Glass, 1976; Tulving & Thomson, 1971;

ENDEL TULVING

Underwood & Freund, 1968; Weaver &
Stanny, 1978). But both in the post hoc de-
signs of Experiment 1 and in Experiment 2,
in conditions characterized by high degrees
of ecphoric similarity (A—A’ and A-B’),
subjects’ accuracy in discriminating targets
from distractors was higher with perceptu-
ally similar pairs, whereas their confidence
was greater with perceptually dissimilar
pairs. This negative correlation between
accuracy and confidence across two ex-
perimental conditions, too, constitutes an
exception to previous results of wide gen-
erality. The reversal of the typical finding,
of course, presumably only reflects the
atypical finding with respect to recognition
accuracy. The confidence judgments given
by the subjects in the present experiments
followed the pattern of all previous experi-
ments in that they were higher with per-
ceptually dissimilar test pairs than with
perceptually similar ones. Nevertheless,
the finding does demonstrate that recogni-
tion accuracy and confidence judgments
can be negatively correlated.

How do we explain the reversal of the
classical test-item similarity effect? Obvi-
ously much more empirical evidence is
needed about the generality and boundary
conditions of the present findings before
informed opinions can be offered. By way
of pure speculation, however, some com-
ments can be made even now.

One possible reason for the superiority of
recognition performance in the A—A’ con-
dition over the A—B’ condition may have to
do with the number of objects to which test
items refer. In the A—A’ condition, both
test items—the target and the distractor—
refer to one and the same memory trace,
whereas in the A—B’ condition the two test
items must be matched to different traces.
One might argue, therefore, that the two
similar test items provide more efficient ac-
cess to their corresponding trace than do
two different test items to their two corre-
sponding traces, and that these differences
in trace access are reflected in recognition
performance.

A related line of reasoning might hold
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that the common reference trace makes it
possible for the subject to disregard fea-
tures shared by the two test items. Instead,
the subject would concentrate on the fea-
tures that distinguish a target and a dis-
tractor, comparing or matching these dis-
tinguishing features to those of the trace,
and choosing the test item that provides the
better match. When the test items are dis-
similar, and refer to different traces, such
selective attention to particular features is
not possible, with a consequent more dif-
ficult comparison of two larger sets of fea-
tures that match or do not match.

This type of speculation about the pro-
cesses underlying the findings of the two
experiments is not entirely unreasonable.
We know that psychophysical judgments,
for instance, magnitude estimations, are
easier along a single dimension within a
given sensory modality than they are be-
tween different dimensions in a modality,
or different dimensions in different modali-
ties. Similarly, we know that judgments of
similarity between multidimensional per-
ceptual or conceptual objects are easier in
situations in which two different objects are
compared to a common third reference ob-
ject than they are in situations in which two
objects are each compared with different
reference objects. Tversky (1977) has pro-
vided a tightly reasoned theoretical account
of findings of this sort; the same analysis
could presumably be extended to judg-
ments of similarity in situations in which
one of the objects is not physically present
(Shepard & Podgorny, 1978).

The major problem for the speculations
of the sort just mentioned lies in the han-
dling of the interactive effects of the two
kinds of similarity, as evidenced by the
pattern of data in Tables 5 and 6. In condi-
tion A—A'’, too, there is only a single ref-
erence trace, and the two test items are
sufficiently similar for the subject to be able
to ignore shared features and concentrate
on the distinguishing ones. But recognition
performance in this condition is no higher
than it is in condition A—B’’ in which test
items refer to different stored traces.

495

Because of these difficulties, a somewhat
more promising idea might be that the basic
finding of the experiments represents a
consequence of a strategic decision on the
part of the subjects. Highly similar test
items may induce subjects to engage in
deeper or more elaborate processing of re-
trieval information (Craik & Jacoby, 1979),
or examine the relevant evidence more
thoroughly (Bower, 1972, p. 98). An addi-
tional assumption here would have to be
that it is only very high degrees of percep-
tual similarity of test items that bring about
such strategic elaborative retrieval pro-
cesses. With lower degrees of perceptual
similarity, the probability that the distractor
is (incorrectly) selected may be mainly de-
termined by its ecphoric similarity.

Finally, what about the data that prompt-
ed the research described in this paper, the
data summarized in Table 1? Is the hint of
superior recognition with semantically re-
lated test items a faint analogue of the re-
versal of the classical test-item similarity
effect observed in the picture-recognition
experiments described here, or are these
data comparable to those obtained in the
A—A'" and A—B'’ conditions? At the pres-
ent, it is difficult to tell. We need more evi-
dence on similarity relations in recognition
memory. But, given the findings reported
here and their logical implications for the
relevance of two kinds of similarity rela-
tions, the original results seem considerably
less baffling now.
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