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This article contrasts two views about how people judge the truth of statements.
The more common view maintains that people decide whether a statement is
true by finding a close (propositional) match to the query in memory; only if
that fact cannot be found do they try to infer whether the statement is true by
Jjudging whether it is plausible. The second view, developed and argued in this
article, is that judging plausibility is a more efficient strategy than direct retrieval
(finding 2 propositional match), except when verbatim memory is very good. A
model is proposed that exemplifies the second view. It is assumed that a person
can evaluate a statement either by plausibility judgment or by direct retrieval.
Both strategies consist of two major stages: searching for needed information
and evaluating the adequacy of the retrieved information. Only when verbatim
traces are strong, at very short delays after acquisition, is direct retrieval faster
than judging plausibility. Direct retrieval becomes a less efficient strategy than
plausibility judgment over time because the search stage becomes very long.
Regardless of the ostensive task asked of a person, whether recognition or plau-
sibility judgment, people use both strategies to answer questions. A person’s
preference for a particular strategy depends in part on task demands and in part
on delay. Data are described from several experiments that support these the-

oretical positions and the data are fit by a formal model.

The processes involved in different types
of question-answering tasks have been a
topic of considerable interest. The types of
tasks that have received the most attention
are sentence recognition (e.g., Anderson &
Paulson, 1977; Bransford & Franks, 1971;
Dooling & Christiaansen, 1977; Hayes-Roth
& Hayes-Roth, 1977; Kintsch & Bates,
1977; Sachs, 1967) and sentence verification
(e.g., Carpenter & Just, 1975; Clark &
Chase, 1972; Kintsch, 1974; Trabasso, Rol-
lins & Shaughnessy, 1971). Experiments
that ask subjects to judge whether they rec-
ognize a test probe typically require a match
of the probe with a structure in memory. The
process underlying this kind of question-an-
swering task will be called direct retrieval.
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The sentence verification task, on the other
hand, typically involves at least some mini-
mal computation or inferring process.

There has been a fair amount of specu-
lation concerning the relative efficiency of
direct matching as compared with inferen-
tial reasoning (e.g., Camp, Lachman, &
Lachman, 1980; Collins & Loftus, 1975;
Collins & Quillian, 1969; Haviland & Clark,
1974: Kintsch, 1974; Lachman, 1973; Lach-
man & Lachman, 1980; Lehnert, 1977).
Virtually all viewpoints are in agreement on
the assertion that a person’s preferred strat-
egy for question answering is direct retrieval.
Others, through their simulations, have im-
plied the same thing (e.g., Anderson, 1976;
Anderson & Bower, 1973; Norman, Ru-
melhart, & the LNR Research Group, 1975;
Quillian, 1968; Schank & Abelson, 1977).
Lachman and Lachman (1980) articulate
this commonly held conception of the rela-
tionship between fact retrieval and the draw-
ing of inferences:

When a person needs a particular piece of informa-
tion—e.g., to answer a question—she attempts to re-
trieve it directly. Metamemorial processes return the
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information that an answer is or is not in store. If an
answer is found, metamemorial control processes are
involved in assessing its adequacy. If no answer, or an
inadequate answer, is retrieved, then the process of in-
ference is set into motion. (pp. 289-290)

Despite the wide speculation on the ad-
vantage of direct retrieval, there have been
only a few experiments that contrast a sub-
ject’s ability to judge truth or plausibility
with recognition ability (e.g., Kintsch, 1974;
Singer, 1979b), and these have not explicitly
compared subjects’ speed at making a rec-
ognition judgment with speed at making a
plausibility judgment. This article will argue
that plausibility judgments are faster in de-
layed tests when the relevant information is
not highly available. Therefore, it will be
useful to investigate how plausibility judg-
ments compare with recognition judgments
at various delay intervals.'

Kintsch (1974) argued that we can verify
statements that are inferable from infor-
mation read as fast as statements that were
explicitly asserted if the inferences are made
and stored at the time of study. In these ex-
periments (performed by McKoon and
Keenan; Kintsch, 1974, chap. 8) subjects
read short passages where statements were
either directly asserted (called explicit state-
ments) or clearly followed from the text and
were necessary for comprehension (implicit
statements). After subjects finished reading
the passage, they were asked to verify ex-
plicit and implicit statements immediately
or were asked to verify these statements 13
minutes later. In the immediate condition
subjects were faster at verifying explicit than
implied statements. However, with a 15-
minute delay, the difference in response time
between the explicit and implicit conditions
was no longer significant, although there re-
mained a slight advantage for the explicit
condition. From these data Kintsch argued
that implied statements are inferred during
comprehension and that inferential state-
ments are verified by fact retrieval, that is,
by searching for the specific proposition in
memory. Once the lexical-trace advantage
of the explicit statements is gone (1 5 minutes
after reading), there should be no difference
because in both cases the exact proposition
is stored in memory and is recovered for
question answering. Note that these data
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and this view are not really inconsistent with
the view of Lachman and Lachman (1980).
In this case inferences are also verified by
direct retrieval.

Kintsch (1974, chap. 9, with Monk) com-
pared true/false judgments (the true sen-
tences were stated in the text) with recog-
nition judgments. Subjects were tested
immediately after reading the material and
true/false judgments were found to be slower
than recognition judgments. Kintsch con-
cludes that both types of judgments involve
basically similar processes, namely, checking
whether a certain memory trace is or is not
available in memory. The reason true/false
judgments are slower, he argues, is that they
require accessing propositional memory
whereas recognition judgments can rely on
surface features.

Haviland and Clark (1974} and Clark and
Haviland (1977) present data showing that
subjects take longer to comprehend a state-
ment if a referent in the sentence has to be
inferred from preceding information. In
their experiment, subjects read sentence
pairs. One sentence is presented at a time
and the subject’s task is to push a button
when the presented sentence is understood.
The dependent measure is time to compre-
hend the second sentence of the pair. This
sentence is constant across conditions; only
the preceding sentence varies. For example,
*“Fran took the picnic supplies out of the car.
The beer was warm,” involves an inference
or “‘bridge.”” To comprehend the second sen-
tence with respect to the first, the subject
must infer that one of the picnic supplies was
beer. In contrast, the pair “Fran took the
beer out of the car. The beer was warm.”
involves no inference. Time to comprehend
the second sentence is faster in this case.
(Haviland and Clark controlled for the dou-
ble presentation of “beer.”) The Kintsch
(1974) view is not inconsistent with the re-
sult that the drawing of an inference takes

' Kintsch and his colleagues (e.g., McKoon & Keenan
cited in Kintsch, 1974) have looked at a verification task
at several delay intervals, but they did not compare ver-
ification times with fact recognition times. Monk and
Kintsch (in Kintsch. 1974) contrasted true/faise judg-
ments with recognition judgments but did not vary
delay.
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longer than fact retrieval when the task is
to determine reference. Such a task neces-
sarily occurs moments after the information
is presented. In the immediate condition of
the Kintsch experiments, too, verification
was faster for explicit statements than for
implicit statements.

Singer (1979a, 1979b), like Haviland and
Clark (1974), has evidence that inferences
are slower than direct retrieval questions. In
a sentence verification task that occurred
either immediately after reading or 20 min-
utes later, he found that subjects were slower
to respond affirmatively to not-presented,
but implied, sentences than to ones that
quoted or paraphrased the passage. From
this he concluded that at least some of the
cognitive processes associated with making
the inferences to answer a question are ex-
ecuted at test time. He did not conclude, as
Kintsch (1974) had, that responses to infer-
ences are initially slower than to explicit
statements due to the lack of a lexical trace.
He ruled this out because his subjects re-
sponded faster to paraphrases than infer-
ences. However, Kintsch’s implied state-
ments were required for textual coherence
whereas Singer’s were not. This may account
for why the statements Kintsch tested were
inferred during reading.

Reder (1979) also presented evidence con-
sistent with the view that subjects compute
inferences at time of test even when the in-
formation is stored in memory. In those stud-
ies the plausibility of the test sentence (with
respect to the story being queried) affected
plausibility judgment time even when the
item had been explicitly presented. When
the test sentence had been “primed” earlier
by asking the subject to answer a related
question while reading the story, there was
also a plausibility effect. The decision times
were faster-for test items that had been pre-
viously presented or primed than for those
not treated, suggesting that the manipula-
tions had an effect. However, because there
was a large effect of statement plausibility
for explicit and primed statements, it does
not seem that direct retrieval is always tried
first. Reder (1979) argued that subjects were
faster in the explicit condition because there
was more information from which to make
a plausibility judgment. Thus, the fact that
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explicitly presented statements are verified
faster does not have to mean that the process
of direct retrieval is faster than that of in-
ference.

The position that will be argued in this
paper is somewhat heretical: I believe that
fact retrieval (trying to find an assertion in
memory) is often less efficient than comput-
ing plausibility (or inferring) and that it is
not always the first strategy employed in sen-
tence verification. This view is not based
solely on the Reder (1979) data. Rather, the
position seems reasonable on a number of
counts. In everyday life it is unlikely that ail
facts or even the majority of facts on which
people are queried are directly -stored in
memory. Further, memory is a rich, highly
redundant store of information. Searching
for any specific proposition may not be much
easier than searching for a needle in a hay-
stack. Therefore, it is often faster to select
the first few relevant facts found in memory
(and compute the answer) than to continue
to search until an exact match can be found.
[n some cases it is fairly intuitive that com-
puting plausibility should be easier. For in-
stance, if asked to judge whether the boys
in William Golding’s Lord of the Flies were
savage, we do not try to retrieve the exact
proposition that the boys were savage. Rather
we sample from the rich set of facts we know
about the novel that would seem relevant
and then judge whether the probe seems
plausible.

One could argue that the only reason plau-
sibility judgments might be faster than rec-
ognition judgments is that there are two
ways to decide that an explicit statement is
plausible, namely, plausibility or direct re-
trieval. That is, if one were to assume a par-
allel-race model where the two question-an-
swering strategies are tried in parallel, then
when whichever process is completed first a
decision could be made. The position argued
for here, however, does not rest on the as-
sumption of a parallel race. In fact, [ want
to argue that judging plausibility can be a
faster question-answering process even when
the test statement has not been previously
presented. If it can be shown that subjects
are faster to judge a statement as plausible
when it was not stated than to recognize a
sentence that was stated, then the result can-
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not be explained merely by assuming that
there are two ways to judge plausibility but
only one way to recognize.

Below more formal arguments are devel-
oped for reaction time and accuracy predic-
tions, comparing direct retrieval with judg-
ing plausibility. These predictions can be
tested in a number of ways. Several exper-
iments are reported, and the resulting pat-
tern of data is compared to theoretical pre-
dictions. Then quantative fits are made to
the data using the described model and com-
pared with fits to the data using the com-
monly assumed model of direct retrieval
first. The parameter estimates derived from
the fit of the proposed model are evaluated
using several criteria. Other studies, pub-
lished and unpublished, are also shown to
provide further empirical support.

Plausibility Judgments Versus Direct
Retrieval

Statements can be verified by one of two
processes: either by direct match with the
same assertion in memory or by computing
plausibility. Figure 1 illustrates schematic
models of these two types of judgment pro-
cesses. For both types it is assumed that first
a person must find the appropriate infor-
mation in memory and then evaluate it. This
means that each process contains two stages,
denoted as the search stage and decision
stage. The time to complete the search stage
is S/ for the plausibility task and S2 for the
recognition task. The time to compute plau-
sibility (in the decision or judgment stage)
has mean JI, and the time to evaluate the
adequacy of the retrieved fact in the rec-
ognition task has mean J2.

Clearly J1 will be greater than J2 because
the decision process involved in the plausi-
bility task is more complicated than match-
ing the retrieved fact with the test probe.’
I suspect that it is because of this difference
in the judgment stages of the two processes
that most theorists argue that inferential
question answering takes longer. The reason
plausibility judgments can be more efficient
is because the search stage involved in both
tasks is often faster for the inferential or
plausibility task. Direct retrieval relies on
finding in memory a specific fact that may

)
wh
—

Plausibility Direct Retrieval
Q-A Q-A
Task Task

Search for . . Search for

Time Time .
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information fact
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answer it J2 of match
Jt>J2 S1582

When deiay is short: St+dJdt > S2+J2
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Figure [. Schematic model of stages involved in fact
retrieval and piausibility judgment types of question
answering. (Relative time parameters derive from du-
ration of the various stages.)

be relatively unavailable or inaccessible.
Plausibility judgments accept any number
of possible facts to use for computing plau-
sibility. There are many relevant facts in
memory that can be used for computing
plausibility because people have elaborated
or embellished the input when they compre-
hended it.

The assumptions about the retrieval stage
can be interpreted in terms of a semantic
network representation of a person’s factual
knowledge (much like that of Anderson,
1976; Collins & Loftus, 1975; or Norman,
Rumeihart, & the LNR Research Group.
1975) and a spreading-activation process
operating on this network (e.g., Anderson,
1976:; Collins & Loftus, 1975). A semantic
network consists of interconnected proposi-
tions that are joined at concept nodes. Ac-
tivation spreads out of nodes (that were ac-
tivated by a test probe) and travels down the
relational arcs connecting them to other
nodes and propositions. How much activa-
tion goes down a given link (or how fast ac-
tivation spreads) is a function of that link’s

! Reder (1976) describes potential plausibility judg-

ment mechanisms. The exact nature of these mecha-
nisms is not critical to the current discussion.
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strength. A link’s strength is in part a func-
tion of its recency of past activation (the last
time a person thought about it) and fre-
quency of activation (how often the person
has thought about it) and in part a function
of the strength of the other propositions con-
nected to the same node that must share the
activation.

The reason direct retrieval slows with de-
lay is that a specific fact loses the strength
benefit of recency and so will take longer to

Process Model
for Making Plausibility
or Recognition Judgments

AN
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be activated. The search process used in
judging plausibility, on the other hand, does
not rely on any specific fact. Assuming that
the mean time to find any particular fact in
memory has a probabilistic distribution and
that the first acceptable facts stop the search
process (a race for a subset to be activated),
search will stop sooner for “plausibility
search.”

The poorer memory is for the topic under
query, the greater is the advantage of the

Plausibility Direct Retrieval
Q-A Tosk Q-A Task
Search for Time Search for Time
Relevant information St Specific fact S2
Use info to Time Result of Time
compute answer J1 search stage J2
I-c/ &z / \;f
decide decide tind don't find
plausible implausibie fact fact
! 7\
respond respond respond respond Plausibility
"yes" " no” "yes" "no" Q~-A Task
Time: S1+J!  Time: S1+J1+K Time: S2+J2 Time: S2+J2+K U
Search for

retevant information

d

Use info to
compute answer
I-a a
decide decide
plausibie implausibte
respond respond
"yes" "o"

Time:S1+J1+52+J2

Time: S1+J1+S2+J2+K

Figure 2. Probabilistic model of aiternative strategies employed to judge the plausibility of or recognize

a statement.
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plausibility search stage over the fact re-
trieval search stage. If all facts are highly
accessible, there is no advantage for the
looser search criterion of the plausibility
judgment task. That is, search time for plau-
sibility, S1, is much less than S2 when mem-
ory traces are weak but is essentially the
same when memory traces are very strong
(a ceiling effect). Given that the decision
stage for plausibility is slower than the one
for recognition, and does not depend on de-
lay, time to judge plausibility will be longer
than recognition decisions at short test de-
lays. However, at longer delays, when infor-
mation is less accessible, the advantage of
S! over S2 will more than compensate for
the other inequality and plausibility judg-
ments will be faster.

The above line of argumentation is an in-
tuitive explanation of why one type of pro-
cess can be more or less efficient than the
other. However, I do not believe that all peo-
ple always perform the task that is asked of
them. Rather, a person’s strategy is a func-
tion of both the task demands and the sit-
uational context. The fact that direct re-
trieval is initially more efficient
plausibility may affect preference and, like-
wise, if it is true that ultimately plausibility
is an easier mode for question-answering
than is direct retrieval, this too may affect
strategies, despite the ostensive task require-
ments.

The simple model of Figure 1 has been
complicated in Figure 2. This represents the
branching alternatives associated with judg-
ing an assertion, regardless of whether the
person was asked to make a plausibility
judgment or a recognition judgment. Each
branch (reflecting a choice path) allows one
to predict reaction times and error rates to
answer questions as a function of task, delay,
and plausibility.

The assumption that a person does not
always answer a question by retrieving a
direct match or by computing plausibility,
regardless of the ostensive task, is reflected
in the first pair of branches. With probability
x, a subject answers the question by deciding
whether it seems plausible. The value of x
varies both as a function of the task the per-
son was actually asked to perform and the
delay between acquiring the information and

than.
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the testing. When the test is right after learn-
ing the material, the memory traces are quite
strong and a person has confidence in his or
her ability to find the statement in memory,
if it has been presented. Therefore, it is as-
sumed that x increases with delay, because
memories will fade. It is also assumed that
x is greater for people asked to judge plau-
sibility than for those asked to recognize.
When the plausibility branch, or strategy,
is selected, the time to search for relevant
information, S1, will not vary with the “of-
ficial” task. S/ is also assumed to remain
relatively constant across delay and plausi-
bility of the probe, yielding the long-term
advantage for plausibility judgments over
direct retrieval.

Once relevant information is found, the
probability, «, of deciding that a statement
is not plausible depends on the statement’s
inherent plausibility. Highly plausible state-
ments have low values of a. The time to com-
pute whether a statement is plausibie, J/,
also varies with the plausibility of the state-
ment, taking longer for less plausible state-
ments that are still judged to be plausible.

On the other hand, when a person tries to
retrieve a specific fact (1 — x), search will
be successful with probability f, if in fact
the probe had been previously stated. The
value of f varies with delay between learning
the statement and being asked to judge it.

" If the probe is not found in memory, then

with probability y the person gives up and
responds negatively. Alternatively, with
probability 1 — y, he or she will try to answer
the question by judging plausibility. The
probability is very high of going on to use
plausibility mechanisms when direct re-
trieval fails if the person was actually asked
to evaluate the plausibility of the statement,
that is, y should also vary with task. When
the task requires a recognition judgment, the
likelihood of reverting to plausibility follow-
ing a retrieval failure may depend on the
person’s confidence in the relevant memory.
Of course, the probability of trying direct
retrieval first before trying plausibility should
also be affected by the strength of the mem-
ory traces. The retrieval parameter, S2,
should vary with delay as the expected time
to activate the exact fact increases. The
search stage for recognition judgments has
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a much more stringent criterion for accept-
ing a candidate to evaluate than does the
plausibility search stage, which can take the
first set of related, activated propositions. On
the other hand, the evaluation time of a
statement, J2, is fairly short in recognition.

A search for a close match to the probe
will either exceed a cutoff time or fail to
match on closer inspection with probability
1 — f. When the person elects to try the
plausibility strategy, with probability | — y,
the remaining processes are exactly the same
as they would have been if plausibility were
tried first. Note that the entire 1 — x branch
represents the traditional view of how veri-
fication or plausibility judgments are made.
The difference between the current view and
traditional views is that some of the time
people are assumed to try inferential or plau-
sibility processes first.

When a statement’s plausibility is being

E(RT/"“yes”
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evaluated, the same probabilities (values of
«) apply regardless of whether direct re-
trieval was tried first. Similarly, there is no

- saving in performing the plausibility tasks,

S1 + JI, by trying direct retrieval first.

The reaction time (RT) predictions for
correct responses can be computed as fol-
lows: Each path through the question-an-
swering tree has a processing time associated
with its terminus, which is the sum of the
processing times of the stages on its path.
Each path has a probability equal to the
product of the probabilities along that path.
The overall reaction time is just the weighted
average of the individual path times, where
the weights are the path probabilities.

The expected (E) time to say “yes” to a
previously presented statement, then, is the
weighted average of ech time for saying
*“yes,” multiplied by its respective probabil-
ity, divided by the probability of saying yes.

x(1 = a)(SI + JI) + (1 — x)[f(52 + J2)
+ (1= O =1 = a)SI + JI + 82+ J2)]

= (1 —a) + (1= 0 + (1= HU = - )] - (D

The value of these parameters in Equation I, of course, would depend on various factors;
for example, f depends on delay between acquisition and query, as would x. The value of
x and y would also depend on the requested judgment type. The expected time to say “no”
for a not-presented statement in a recognition task is computed in an analogous fashion.
A constant, K, is added for negative responses. It is the sum of each time for saying “no,”
multipled by its respective probability, divided by the probability of saying *“no.”

E(RT/“no”)

xe(S1 +JI +K) + (1 — x)[p(S2 +J2 +K)
+ (1 = »)adSI +JI + 852 + J2 + K)]

= xa + (1 = Oy + (1 = pa] - (2)

The expected time to judge that a not-presented statement is plausible can be expressed
as

(L =a)lSI+JI)+{1—x)1 =yl —a)XSI +JI+S8S2+J2)
Xl —a)+ (1 = x)}(1 =y}l —a) )

assuming that f = 0, that is, people never find facts that were not presented. If, however,
we assume that people can erroneously believe that they retrieved a fact that was not
presented, we must add the parameter . the probability of finding a not-presented state-
ment. This parameter replaces f in Figure 2 for situations where the probe had not been
previously stated. Therefore Equation 2 is rewritten as Equation 4, and Equation 3 is
rewritten as Equation S to reflect the additional parameter:

E(RT/“yes”) = X (3)
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(28]
w
w

xa(SI +JI + K) + (1 — x)(1 = v)[¥(S2 +J2 + K)

+ (1 = YaSI + JI + 82+ J2 + K)]

E(RT/"no™) = xa + (1 = x)(1 = )y + (1 = pla] )
x(1 = a)(S1 +JI) + (1 = x)[y(82+ J2)
+ (1 =)l =yl = a)S1 + JI + 52 +J2)]
E(RT/yes™) = (1= a) + (1= D)y + (1 = (1 = )1 = )] )
The model also makes predictions about
error rates. The probability of an error is the P(e) = xa + (1 — x)
sum of the probability values for each path X (1 =Yy + (1 = al. (9

that leads to a wrong response. The proba-
bility value of a path is the product of each
probability associated with a branch of that
path. Consider a recognition task. There are
several ways for a subject to make an error
to a presented statement. With probability
x the subject chooses to judge plausibility
and with probability « the statement is er-
roneously judged as implausible. With prob-
ability I — x the subject chooses to try direct
retrieval but with probability I — £, the sub-
ject does not find the presented statement.
In this case the subject may stop and say
“no” (probability y) or go on and judge the
statement as implausible (probability [1 —
y]a). Therefore, the probability (P) of an
error (e) of saying ““no” in a recognition task
to a presented statement is

P(e) = xa + (1 = x)[(1 = f)
X{(y+ (1 -ya) (6)

The probability of an error by saying
“yes” to a not-presented statement in the
recognition task is similar (note that vy re-
places f):

Ple) = x(1 —a) + (1 — x)
X[y+{d=v)X1 =y -a)] ((7)

In a plausibility judgment task, the way to
make ap error to a previously presented
statement is to decide erroneously that a
plausible statement is implausible or to fail
to find it and not go on to judge plausibility.
Therefore, the probability of error is

P(e) = xa + (1 — x)(1 = f)
X[y+ =yl (8)

For nonexplicit inferences, f is replaced
by «:

Testable Hypotheses

The theoretical framework presented
above leads to a number of expectations
about performance that can be tested em-
pirically. Each of these expectations, if con-
firmed, has an important theoretical impli-
cation.

1. When information about a story is not
highly available, a statement that is true
with respect to a story would be judged plau-
sible faster than it would be recognized. If
it is true that plausibility is faster in these
situations, then people must not always try
direct retrieval first.

2. As memory traces weaken, plausibility
judgments become faster than recognition
judgments. This suggests that there are two
strategies with shifting propensities to be
employed first.

3. People are faster to judge a statement
as plausible even when it had not been pre-
sented in a text than to recognize that state-
ment when it had been presented. This ar-
gues against explaining the plausibility task
advantage by assuming a race between the
two strategies operating in parallel. Predic-
tion 2 also argues against a parallel-race
model.

The two experiments to be reported tested
these qualitative predictions about perfor-
mance. The model just sketched will be fit-
ted to the specifics of the experiments.

Experiment 1

The task in this experiment was quite sim-
ple. Subjects read short, mildly interesting
stories and then were asked questions about
them. Some subjects were asked to make
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judgments concerning whether a test probe
had been presented in the story. Other sub-
jects were asked to judge whether the test
probe was plausible, given the story. This
variable was manipulated between subjects.

For subjects asked to make plausibility
judgments, half of the test items (probes)
were implausible, included only to keep the
probability of a positive response at 50%.
Both groups of subjects were tested on an
equal number of highly plausible and mod-
erately plausible statements. For both groups
of subjects, half of the moderately and
highly plausible statements were explicitly
stated in the stories. (Implausible statements
were never stated in the story.) Implausible
statements were not included as test items
in the recognition condition, because this
would have made subjects more inclined to
adopt a strategy of judging plausibility
rather than doing the prescribed task.

The fourth factor in the experiment was
the delay between the presentation of the
material to be tested and the test itself.
Questions could be asked after each story,
after reading all (10) stories, or 2 days later.
This was also a between-subjects factor.

Method

Materials. Ten stories written by five different au-
thors were used. The questions about the stories and the
stories themselves had been previously used (Reder,
1976, 1979). Examples of the materials and more detail
about material construction can be found in Reder
(1976, 1979).

Questions to be judged affirmatively in the piausibility
task varied on the dimension of plausibility: half were
highly plausible and half moderately plausible, but still
clearly plausible relative to the foils. Plausibility of a
statement was defined by other subjects’ ratings of the
inferences after reading the story. The statements to be
rated had not been stated in the story. Presumably, this
fact makes little difference for highly plausible state-
ments. However, moderately plausible statements are
assumed to become more piausible when stated in the
story. The implausible statements used in the plausi-
bility judgment condition contained the same concepts
used in the story so they could not be rejected on the
basis of lexical familiarity. The statements were also not
implausible without reading the story.

Procedure and design. Subjects read 10 stores at
their own pace. They were told to read the stories in a
normal fashion, as they would when reading for piea-
sure, and that later they would be asked some questions
about the stories. One sentence of a story at a time was
presented on the computer controlled video screen.

Subjects were randomly assigned to either the rec-
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ognition judgment task or the plausibility judgment
task. Until the subject was asked the first set of ques-
tions, there was no difference in the procedure or ma-
terials for the two groups. The plausibility judgment
group was asked to decide if a statement seemed true
given the story they read, whereas the sentence recog-
nition group was asked to judge if a particular statement
had actually been presented in the story.

The test probes for the recognition task varied on two
orthogonal dimensions: stated versus not stated in the
story and plausibility (highly or moderately plausible).
Only the first dimension defined how subjects in the
recognition task should respond to a probe. Subjects
assigned to the plausibility task saw these same four
types of probes: however, all would be responded to pos-
itively. Plausibility subjects were also tested on an equal
number of implausible statements so they would have
an equal proportion of positive and negative test items.

Different groups of subjects were asked gquestions
about the stories at one of three delay intervals: after
each story, after all 10 stories {approximately 20 min-
utes later), or 2 days after reading the stories. The first
line of each story was preceded by its title so that when
questions about a story were asked at a delay, the subject
knew which story was being queried by first seeing its
title.

Subjects. Twenty-seven subjects were used in the
immediate deiay condition: 14 in the recognition task
and {3 in the plausibility task. Thirty-two subjects par-
ticipated at the 20-minute delay: 15 in recognition and
17 in plausibility. They received one credit towards a
course requirement. There were 60 subjects in the 2-day
delay, 30 in each task type. Because they had to return
for a second session, these subjects received two credits,
one credit and $2.50, or $5.00.

Results

Table 1 displays the mean response times
in seconds for correct responses and error
rates for both the plausibility task and the
recognition task at each level of delay in
Experiment 1. The data are broken down
according to those probes that had been
stated or not stated in the story and whether
they are highly plausible or moderately plau-
sible. Performance on the implausible state-
ments is also given for subjects in the plau-
sibility task. Figure 3 displays the response
times for correct decisions for plausible

’ The three levels of delay in this experiment were
actually separate experiments. Subjects were randomly
assigned to the two judgment tasks. but it was impossible
to randomly assign subjects to delay because one level
required subjects to return 2 days later. Rather than
run all conditions concurrently, only one experiment was
available at a time so that subjects would not seif-select
into or out of the 2-day. better paying experiment. In
Experiment 2 the three levels of delay were run in a
different order within a semester.
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statements as a function of task delay and
whether the probe had been stated in the
story prior to test. The three levels of delay—
immediate (right after reading the story,
which was approximately 2.5 minutes), 20
minutes (after reading all 10 stories), or 48
hours later—are indicated logarithmically
on the abscissa. The ordinate represents re-
sponse time in seconds. In this graph the data
are collapsed over the plausibility of the
statements.

A 2 X 2 X 2 X 3 analysis of variance was
performed on the correct response times and
on the percentage of correct responses for
the factors of piausibility, presentation
(stated and not-stated), and judgment task
(recognition vs. plausibility) and three levels
of delay (immediate, 20 minutes, and 2
days). The first factors are within-subjects
whereas the latter two factors are between-
subjects variables. The error term used was
always the interaction term of the effect of
interest with subjects.

Of the 30 possible main effects and inter-
actions, 20 were significant. Some of the sig-
nificant effects and interactions, both for
error rates and response times, are notewor-
thy: subjects were less accurate with delay,
F(2, 112) = 35.64, p < .001: accuracy was
much worse for recognition subjects, F(L,
112) = 98.56, p < .001; and the difference

Table 1

in accuracy between recognition and plau-
sibility subjects increased with delay, F(2,
112) = 14.57, p < .00t. There was no effect
of delay on response time because plausibil-
ity judgments were getting faster and rec-
ognition judgments were getting slower. This
interaction of task with delay on RT was
significant, F(2, 112) = 4.1, p <.02. The
plausibility of the probes had an effect on
latency, F(1, 112) =40.92, p <.0t, such
that subjects respond faster to highly plau-
sible inferences. They also respond faster,
F(1, 112) = 113.22, p < .01, and more ac-
curately, F(1, 112) = 122.06, p< .01, to
_statements that were stated in the text. The
| triple interaction of task, plausibility, and
| whether the probe had been stated on speed,
F(1,112) = 18.71, p < .01, and on accuracy,
F(1, 112) = 55.15, p < .01, reflects the fact
that there is a plausibility effect in the rec-
ognition task.

A number of results are highlighted in
Figure 3. First, reaction times in the rec-
ognition task increase with delay. It is not
surprising that subjects should take longer
to make these judgments because memory
presumably becomes poorer. A less intuitive
result, however, is the finding that response
times become shorter with longer delays in
the plausibility judgment task, the greatest
speedup being for not-stated items from the

Mean Response Times (in seconds) and Error Ratps for Experiment |

Judgment task

Recognition Plausibility
Delay Stated Not stated Stated Not stated
Immediate
High plausibility 2.28 (.18) 2.70 (.21 2.66 (.03) 3.29 (.08)
Medium plausibility 2.38 {.14) 2.68 (.14) 2.82 (.08) 4,04 (.23)
Implausible 3.51 (.07)
20 minutes
High plausibility 2.48 (L13) 2.67 (.57 2.52 (.09) 2.54 (.14)
Medium plausibility 2.66 (.19) 2.77 (.24) 2.58 (.13) 3.08 (.29)
Implausible 2,79 (.13)
2 days
High plausibility 2.52 (.16) 3.12 (.68) 2.41 (.09) 2.52(.13)
Medium plausibility 2.30 (.21) 3.06 (.51) 2.60(.16) 2.89 (.25)
Implausible 2.62 (.17)

Note. Error rates are in parentheses.
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Figure 3. Mean reaction time in Experiment 1 for plau-
sibility and recognition judgments as a function of
whether the probe had been stated in the story, plotted
across levels of delay.

immediate to 20-minute delay. Subjects are
initially slower at making plausibility judg-
ments than at making recognition judgments
but are faster 2 days after reading the sto-
ries. Initially subjects are only slightly more
accurate (7%) in the plausibility judgment
task, but the accuracy of plausibility judg-
ments is hurt much less by delay than are
the recognition judgments. At a 2-day delay,
there is a 23% advantage for plausibility sub-
jects (regardless of whether accuracy on im-
plausible statements is included) and rec-
ognition performance is close to chance.

Discussion

The large speedup from the immediate
condition to the 20-minute delay in the plau-
sibility task for not-presented statements has
an explanation related to that for the slow-
down in the recognition task. The reason
subjects are initially very fast in the recog-
nition conditions may be due to the avail-
ability of the verbatim traces of the stories.
The surface-structure information has faded
by the 20-minute delay condition and this
can account for why recognition perfor-
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mance becomes slower and less accurate. It
is more difficult to search for a propositional
match than to match strings of words. The
seductive quality of matching verbatim traces
may account for the very slow performance
immediately in the not-presented (not-stated)
plausibility condition. That is, even in the
plausibility tasks, subjects might have tried
to answer questions by matching word for
word. If subjects did this in the not-presented
plausibility condition, they would fail and
would have to then try to answer the question
using a piausibility judgment mechanism.

This explanation is essentially an embei-
lishment of part of the model given earlier.
Initially subjects are more inclined to try
direct retrieval in the plausibility task as well
as in the recognition task due to the strong
verbatim traces. This strategy hurts the not-
presented statements in the plausibility task
because they perform a fruitless search prior
to the required task. In the longer delay con-
ditions when subjects are less inclined to try
direct retrieval first, the not-stated condition
of plausibility is greatly facilitated.

It was mentioned in the introduction that
one reason plausibility judgments for pre-
sented statements might be faster than rec-
ognition judgments is that subjects had two
ways to respond “yes,” assuming a race be-
tween the two types of judgments. This par-
allel-race model seems less viable as an ex-
planation of the plausibility advantage
because initially subjects are slower in the
plausibility task.

One has to be careful in the interpretation
of any advantage of plausibility judgments
over recognition judgments because differ-
ent foils were used in the two tasks. The foils
used in the recognition task were all plau-
sible sentences not studied, whereas the foiis
used in the plausibility task were implausible
sentences not studied.

It is clear that the judgment times in the
plausibility task will vary with foil difficulty.
If the items used as foils in the plausibility
task were a string of ws or nonsense words,
clearly the task would be trivial and would
not involve judging plausibility. One could
also construct foils that would be very dif-
ficult for a subject to discriminate by making
foils more and more plausible with respect
to the story (causing more errors). In this
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case plausibility judgments would always be
slower than recognition judgments. Given
that the foils were not comparable, is there
anything that can be concluded from the
relative times of recognition and plausibility
judgments?

Despite this problem of foil comparability,
there is something significant to be con-
cluded from the fact that plausibility judg-
ments are faster. The implausible foils used
in this experiment were not a string of ws
and they could not be rejected simply by
understanding the nature of the task. Rather,
a subject would have to read and understand
a foil and evaluate it with respect to the pre-
viously read passage in order to decide that
it was implausible. The fact that foils could
only be rejected using a plausibilitylike
mechanism and that in some conditions this
strategy was faster than recognition implies
that judging plausibility can be a faster
strategy than making recognition decisions.
This conclusion, although not as strong as
one would like, does serve to rule out some
models of fact verification.

The error-rate data tell an equally inter-
esting and consistent story: Accuracy drops
off substantially in the recognition condi-
tions with the passage of time. Most of the
drop in accuracy reflects an increase in ac-
ceptance of moderately and highly plausible
foils. This is especially true for highly plau-
sible statements. Subjects respond with false
alarms to 70% of the highly plausible foils
at the 2-day delay. Even for moderately
plausible foils, recognition subjects are per-
forming at 50% accuracy. This high rate of
false acceptances of foils can mean that
many of the correct acceptances of targets
are basically guesses and, hence, are faster
than they should be. The notion that higher
error rates occur with faster reaction times
has been called the ‘“‘speed-accuracy trade-
off”’ (see Pachella, 1974, for a complete dis-
cussion.) This view holds that a person can
alter his or her speed of responding by setting
a different accuracy criterion or vice versa.

In contrast to the huge drop in accuracy
in the recognition task, accuracy for plau-
sibility judgments is affected much less by
delay. This means that the mechanisms used
to make plausibility judgments are almost
as good 2 days later as they are immediately.
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The results of the recognition and plausibil-
ity conditions together indicate that, with
time, we can no longer remember exactly
what we were told, but our ability to judge
the truth of an assertion, given what we were
told, remains largely intact. Therefore, it
seems that the more accurate method of
judging statements at a delay is by comput-
ing plausibility not by searching for the as-
sertion in memory.

Signal-detection analyses. The logic of
the preceding argument can be supported by
a formal analysis using the theory of signal
detection (Swets, Tanner, & Birdsall, 1961)
to separate true discrimination from re-
sponse bias. This analysis requires two dis-
tributions: a signal distribution and a noise
distribution. In the case of recognition, the
signal distribution corresponds to the pre-
sented statements and the noise distribution
to the not-presented statements. The value
of d’ corresponds to the distance between the
means of these two distributions, measured
in z scores or standard deviations of the stan-
dard normal. The greater the distance, the
easier it is to discriminate targets from foils.
Using similar assumptions one can also ob-
tain an estimate of response bias, 3, which
is the likelihood ratio of the target distri-
bution to the foil distribution at the criterion.
(see Healy & Kubovy, 1978, for a fuller
discussion about the usefulness of these mea-
sures.) There were actually two signal dis-
tributions-——one for highly plausible pre-
sented and one for moderately plausible
presented—and two noise distributions for
corresponding not-presented statements.

For plausibility judgments the signal dis-
tribution corresponds to the plausible state-
ments and the noise corresponds to the im-
plausible statements. In this case there are
four different signal distributions (two levels
of plausibility X two levels of presentation)
that are all measured against the same noise
distribution.

Table 2 gives the values of d' and 3 as a
function of delay, plausibility task, listing
values separately for presented statements
in the plausibility task, and for not previ-
ously presented statements in that task.
Analyses of variance were done on 4’ and
3. The results are quite straightforward and
consistent with the discussion given above.
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Table 2
d’ and B8 Values for Experiment |
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Judgment task

Plausibility not

Recognition Plausibility stated stated
Delay d 3 d 3 d 8

[Immediate

Medium piausibility 2.35 1.38 3.10 1.42 2.41 3.01

High plausibility 2.0t 2 3.46 a7 - 3.07 1.42
20 minutes

Medium plausibility 1.71 1.40 2.32 1.24 1.75

High piausibility .89 .66 2.63 .88 2.31
2 days

Medium plausibility .88 77 2.14 1.16 1.75 1.36

High plausibility .58 .70 2.44 .70 2.23 .84

For the recognition task 4' is always bigger
(i.e., discriminability is better) for moder-
ately plausible than highly plausible state-
ments, F(1, 55)=21.86, p <.0l. This is
probably because of the tendency to use
plausibility judgments even in the recogni-
tion task. (The triple interaction of task,
plausibility, and whether the probe was
stated reported in the Results section is con-
sistent with this view.) Delay also had a large
effect on d’ in the recognition task, F(2,
55) = 37.68, p < .01, but plausibility and
delzy did not interact.

In contrast to the recognition results,
when judging plausibility is the specified
task, d’ is always larger for highly plausible
statements, F(1, 58) = 68.8@;;) < .01. The
value of d’ was greater in the Stated than in
the not-stated condition, F(1, 358) = 44.3,
p < .01, and plausibility interacted with
whether it was stated F(1, 58)=5.1, p<
.05. Delay also affects d’ for plausibility,
F(2,58) =17.7, p <.01. However, the value
of d’ reaches asymptote for plausibility at
the 20-minute delay but continues to drop
for recognition.

The measure of response bias, 3, also pro-
vides converging evidence for the data de-
scribed earlier: Overall, there was no effect
of plausibility on § in the recognition task,
but 8 did go from a value greater than 1.0
to less than 1.0 with delay, F(2, 33) = 4.6,
p < .05, suggesting that there was a shift in
tendency to accept more foils as well as a

drop in discriminability. This tendency to
lower the criterion to accept foils at longer
delays was much greater for the highly plau-
sible statements, F(2, 55) = 5.5, p < .01.

In the plausibility task the foils did not
change as a function of plausibility or
whether an item was stated; therefore, only
differences in 3 due to delay would be no-
table. The only shift in 8 was from the im-
mediate to the 20-minute delay for not-pre-
sented statements, F(2, 38) = 9.71, p < .0L.

An unconfirmed prediction. The relative
performance on the recognition and plausi-
bility tasks shifts with delay as predicted by
the schematic model in Figure 1. At a 2-day
delay, statements that have been presented
are judged plausible faster than they are rec-
ognized as having been presented. Similarly,
subjects can judge implicit or unstated in-
ferences as plausible faster than they can
determine that such statements were not
read. However, one prediction has not been
confirmed: Subjects are not faster to judge
an implicit statement as plausible than to
recognize that statement when it has been
presented in a story. Initiaily, subjects were
over 1,300 msec slower to judge plausibility
in this contrast, and the difference reduces
to less than 50 msec, yet the predicted cross-
over did not occur. On the other hand, the
speed-accuracy trade-off may account for
the failure of this prediction.

The lack of a complete plausibility judg-
ment advantage may be due to the high error
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rates in the recognition condition. Plausibil-

ity errors are on the order of 16%. In con-

trast, the error rate for recognition judg-
ments is 40%. Moreover, this high rate of
error is primarily due to bad performance
in the not-stated condition, where subjects
have a 60% false alarm rate. Presumably,
subjects treat the recognition task as a plau-
sibility judgment task and respond positively
to plausible statements rather than search
memory for the relevant fact. This interpre-
tation is consistent with the false alarm rate
of almost 70% for highly piausible state-
ments and 50% for moderately piausible
statements.

Given these error data and the “speed-
accuracy trade-off”” notion mentioned ear-
lier, it seems unfair to conclude that it is less
efficient to judge a not-presented statement
as plausible than to recognize a presented
statement. If subjects could be encouraged
to be more accurate in the recognition task,
or somewhat less accurate in the plausibility
judgment task, the response times would re-
verse. This was the principal reason for con-
ducting Experiment 2.

Experiment 2

Experiment 2 was basically the same as
Experiment |, with one essential modifica-
tion: The accuracy and speed of each sub-
ject’s performance was monitored on-line
while he or she participated in the experi-
ment. When too accurate the subject was
told to speed up after slow, correct trials;
when too inaccurate the subject was told to
be more careful after error trials. The mo-
tivation of this manipulation was to shift the
performance deficit from response accuracy
to response speed and to equate accuracy
across conditions to facilitate comparison of
response times. This procedure was used suc-
cessfully in Experiment 2 of Reder and An-
derson (1980), where a similar problem had
been encountered.

Method

Design and procedure. The general design and pro-
cedure were identical to those of Experiment 1. with the
following exception: Subjects were told o modify their
behavior when accuracy was above or below one stan-
dard deviation of 80% accuracy. The algorithm used
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was as follows: Where .V is the number of questions that
have been asked since the experiment began, when
8N - .4, NV was greater than the number of correct
responses made thus far and on the current trial the
subject made an error, then the terminal would display
the following message, “Slow down. You are making
too many errors’; when .8N + 4, N was less than the
total number of correct responses made thus far and on
the current trial the subject’s response was accurate and
took longer than his average response time, the screen
displayed the message, *“You are responding too slowly.
Please speed up.”

Subjects. In the immediate delay condition there
were 20 subjects in the recognition task and 22 in the
plausibility judgment task. At the 20-minute delay,
there were 14 subjects in the recognition task and 16
in the plausibility task. In the 2-day delay condition,
there were 17 subjects in recognition task and 15 in the
plausibility judgment task. As before, the task took ap-
proximately 25 minutes and subjects were given either
money or course credit for participation.

Results and Discussion

Table 3 presents the data from Experi-
ment 2, organized in a fashion similar to that
in Table 1. Figure 4 displays the response
time data for plausible statements collapsed
over variations in plausibility.

Several analyses of variance (ANOVAS)
were performed. One set (on both RT and
accuracy) corresponds to those of Experi-
ment | and the other analyses combined the
data from Experiment | and 2. This com-
bination resulted in a 2X2X2X2X3
ANOVA.

The pattern of significant results was the
same as in Experiment | except that both
delay and type of task now had effects on
response time, £(2, 98) = 4.68, p < .02, and
F(1,98) = 11.23, p < .01, respectively. Sub-
jects tend to take longer with delay in both
the recognition and the plausibility tasks, but
the increase is much greater for recognition.
The interaction of delay with type of task
was only marginally significant, F(2, 98) =
2.9. p < .06. However, the linear component
to this interaction is significant, £(1, 98) =
5.5, p < .025, indicating that subjects slow
down more in the recognition task.

An analysis that combines the data from
the two experiments yields the same pattern,
except that marginally significant effects are
now quite significant. for example, the delay
by task type interaction on RT, F(2, 210) =
6.78. p < .OlL.
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As in Experiment |, accuracy in the plau-
sibility judgment task was much less af-
fected by delay than in the recognition task,
F(1, 98) =70.75, p <.0l. Subjects were
now faster in all plausibility conditions than
they were in Experiment 1. The biggest ef-
fect of accuracy monitoring was on the im-
mediate not-stated condition (see Figure 4).
Subjects were much faster (over 30% faster)
to accept plausible statements that were not
presented. This result is consistent with the
notion that subjects had used a strategy of
trying direct retrieval first in the immediate-
delay condition in Experiment | but in Ex-
periment 2 used plausibility judgment as a
first strategy more often. For not-presented
statements, trying direct retrieval first is a
big disadvantage.

There are several other things to note.
Subjects are faster to make plausibility judg-
ments than recognition judgments in all con-
ditions except in the immediate-delay con-
dition, and subjects are faster overall in the
plausibility judgment task, F(1,98) = 11.24,
p < .01. Monitoring accuracy caused sub-
jects to respond slower in the recognition
task at the 20-minute and 2-day delay but
faster with immediate delay. Table 4 gives
the 4’ and 3 values for Experiment 2.

The overall value of d’ was unaffected by
the monitoring instructions in the recogni-

Table 3
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Figure 4. Mean reaction times in Experiment 2 for piau-
sibility and recognition judgments as a function of
whether the probe had been stated in the story, plotted
across levels of delay.

tion task, F(1, 103) = .84 (compare Tables
2 and 4). Apparently, the information is no
longer available after delays to allow for
more accurate recognition judgments. The

Mean Response Times (in seconds) and Error Rates for Experiment 2

Judgment task

Recognition Plausibility
Delay Stated Not stated Stated Not stated
Immediate
High plausibility 1.91 (.13) 2.51 (.36) 2.03 (.10) 217 (.13)
Medium piausibility 207 (.12) 2.46 (.17) 2.07 (.12) 2.50 (.28)
Impiausible 2.20 (.15)
20 minutes
High plausibility 256 (.14) 3.15 (.53) 2.05 (.08) 2.36 (.13)
Medium plausibility 271 (.19) 3.25 (.29 2,12 (.12) 2.68 (.25)
Implausible 2.59 (.14)
2 days
High plausibility 3.10 (.27) 311 (.38) 2.14 (.16) 2.27 (.16)
Medium plausibility 317 (.31 3.35(.43) 2.26 (L13) 2.51 (.28)
Implausible 2.24 (.135)

Note. Error rates are in parentheses.



PLAUSIBILITY VERSUS FACT RETRIEVAL

Table 4
d' and 3 Values for Experiment 2

Judgment task

Plausibility not

Recognition Plausibility stated stated
Delay d 8 d 8 d B

Immediate

Medium plausibility 2.36 1.30 2.52 1.32 1.87 2.0t

High plausibility 1.66 60 2.63 1.07 2.53 1.26
20 minutes

Medium plausibility 1.58 1.04 2.36 1.00 1.86

High plausibility 1.04 .61 2.60 81 2.32
2 days

Medium plausibility .78 1.01 2.22 .99 1.68

High plausibility .56 - .69 2.16 1.08 2.08

decline in d’ with delay was quite significant
for recognition in Experiment 2, F(2, 47) =
25.6, p < .01, as it has been in Experiment
1. The value of 4’ was affected by monitoring
for plausibility subjects, F(1, 108) = 8.9,
p < .01, because of the immediate condition.

One conclusion about the accuracy-mon-
itoring manipulation is that because plau-
sibility subjects can speed up in all condi-
tions with, generally, no loss in accuracy,
they were not performing optimally. The im-
provement in performance for plausibility
subjects is most likely due to more emphasis
on trying to use the plausibility judgment
mechanisms than more emphasis on using
fact retrieval because the- y in the
not-stated conditions is helped more than in
the stated conditions. This conclusion will
be tested using the model fitting described
below.

A second conclusion is that because rec-
ognition subjects slowed down with no im-
provement in accuracy, they cannot improve
their performance because the memory traces
are gone. All they can do is be more accurate
in reporting what they know, by guessing
less often (thereby making fewer false
alarms) and saying ““no” when they cannot
find the statements (thereby missing more
presented statements). Finally, the predic-
tion was confirmed that subjects shouid be
faster to judge a statement as plausible when
it was not presented than to recognize it
when it was presented.

Comparison of Model With
Experimental Results

The model proposed earlier implies that
both the direct retrieval strategy and the
plausibility judgment strategy are used for
both types of question-answering tasks and
that the likelihood of selecting a particular
strategy varies with the situation. The data
from these experiments indicate that in both
the plausibility task and the recognition task
subjects are using both types of strategies
to make their decisions. How much subjects
rely on direct retrieval and how much on
plausibility judgments depends on which
judgment they are supposed to make, the test
delay, and whether they are cajoled into
being more or less accurate. Subjects use the
plausibility judgment process to some extent
in the recognition task because they are
faster to verify highly plausible statements
than moderately plausible statements. This
difference grows with delay, suggesting that
even recognition subjects are using plausi-
bility more often to answer questions at
longer delays.

The fact that explicit inferences are judged
as plausible faster than are implicit ones is
evidence that plausibility subjects sometimes
adopt the retrieval strategy. Other evidence
1s the fact that the biggest plausibility effect
obtains in the not-presented plausibility task
condition where direct retrieval cannot be
used. The advantage of stated probes, how-
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ever, declines from the immediate to 2-day
delay, suggesting that subjects put less em-
phasis on direct retrieval at longer delays.*
The fact that monitoring performance in the
plausibility judgment condition had the in-
tended effect of speeding up responses with
little reduction in accuracy is consistent with
the idea that subjects can simply use direct
retrieval less often and make plausibility
judgments more often. This strategy shift
will produce a speedup with no deleterious
effects on accuracy.

Fitting the Model to the Data

The equations given earlier, when the
strategy selection model was formalized,
must be modified slightly to fit the data. For
example, the search times, S/ and S2, and
the judgment times, J! and J2, for the two
strategies cannot all be separately estimated.
Instead A4 is estimated for the recognition
process, representing both time to retrieve
a proposition, S2, and judge its adequacy,
J2. G represents the time to glean enough
relevant information. S/, and compute
whether the probe is plausible on the basis
of this material, JI. (Table 5 lists the names
and descriptions of all parameters used.)
Figure 5 is a modified graph of Figure 2. At
the terminus are the values that were ac-
tually fitted to the data.

The assumption mentioned earlier that
time to retrieve a specific fact increases with
delay dictates that three separate estimates
for 4 should be derived, corresponding to the
three different delays used in the experiment.
The decision time for judging the adequacy
of a retrieved fact, /2, should not vary with
delay, hence, any change in A should reflect
a change in search time, S2, for direct re-
trieval.

In contrast, S/ is not expected to vary
appreciably with delay because of the large
redundancy in acceptable facts caused by
elaboration. Because many different subsets
of facts will satisfy the search stage of plau-
sibility, this process has an advantage over
recognition in being relatively impervious to
delay manipulations. The time to compute
plausibility, on the other hand, is expected
to be affected by the inherent plausibility of
the probe. Therefore, different values of G
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are estimated for highly and moderately
plausible statements. A moderately plausible
staternent is assumed to be more plausible
if it is in fact stated in the story. (As noted
before, the determination of plausibility was
done when the items were not explicitly pre-
sented.) Presumably, making a statement
that is already considered highly plausible
explicit has little effect on its plausibility.
Hence three levels of G were fit for an ex-
periment: highly plausible, moderately plau-
sible stated, and moderately plausible not
stated.

Other variables given in the earlier equa-
tions can be estimated from the data. The
variable a—the probability of finding a
statement implausible—may assume three
different values depending on the inherent
plausibility of the statement: « for highly
plausible, « for moderately plausible state-
ments that were explicitly presented, and
a” for moderately plausibie statements that
had not been presented.

The values for f, the probability of finding
the fact in memory at different delays when
searching for a specific fact, are estimated
indirectly, as are the values for A4, the time
to activate the closest match to the test
probe. The estimates of f and A4 involve the
assumptions that (a) search for a specific
fact.terminates when a candidate proposition
is activated that satisfies some criterion of
closeness to the probe or by a cutoff in search
time, C, is reached and (b) the distribution
of times to activate a specific proposition and
the distribution of cutoff times are exponen-
tial. The time for the candidate to be acti-
vated, if there were no cutoff, would be R,
(i representing level of delay). This notion
of a race between competing processes with
exponential distributions (in this case R and
C) has been used before (e.g., King & An-
derson, 1976; Mohs, Westcourt, & Atkin-
son, 1975). The expected activation time for
the retrieved proposition (activated prior to
the cutoff) is

* The reason the difference between stated and not
stated remains for moderately piausible statements is
due to the fact that presenting a moderately plausible
inference as part of a story necessarily increases its plau-
sibility. In other words. it is not an advantage due to
being “presented” per se but due to becoming more
plausible.



rJ
N
wn

PLAUSIBILITY VERSUS FACT RETRIEVAL

R.C , the probability of accepting it is f when the
TR +C (10) probe has been presented in the story, but
' a fact may be erroneously accepted, with
The probability of finding the fact prior to probability v, when the probe was not pre-

A;

the cutoff is sented.
C If the probe is not found in memory when
fi= R. +C’ (1) direct retrieval was tried, then with proba-

bility y the subject quits and with 1 — y the
If a candidate is retrieved prior to the cutoff, subject tries to answer the question using

Table 5
Parameters of the Model and Best Estimates in Experiments | and 2
Experiment
Description Parameter 1 2
Probability of trying to judge plausibility first
Immediate, recognition task X 21 0
20 minutes, recognition task X, St .26
2 days, recognition task X3 .73 .25
[mmediate. plausibility task X .57 .89
20 minutes. plausibility task X5 93 .87
2 days, plausibility task X5 99 91
Probability of not trying plausibility after search fails in
recognition task i .99 63
Probability of not going on to try plausibility if search
fails in the plausibility task Ya 0 0
Probability of retrieving exact fact sought?®
Immediate A 80 .78
20 minutes fa .79 .69
2 days £ 75 .66
Probability of “finding fact” when not presented ¥ 0 0
Probability of deciding that the statement is implausibie
Highly plausibie a 10 12
Moderately plausible when explicit in story a 16 14
Moderately plausibie when not stated a .28 .30
Time to complete search stage (assuming cutoff)®
Immediate A, 2.42 1.88
20 minutes A 2.51 2.68
2 days A, 2.96 2.99
Time 10 evaluate plausibility of statement
Highly plausible G 2.41 1.98
Moderately piausible, stated G 2.64 2.07
Moderately plausible, not stated -G 2.89 2.28
Negation time constant K 17 .28
Cutoff time on search C 12.06 8.69
Time to retrieve or activate a given proposition,
assuming no cutoff
Immediate R, 3.02 2.40
20 minutes R, 317 3.87
2 days R; 3.92 4.55

* See Equation 11.
® See Equation 10.
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plausibility judgments. The value of v is as-
sumed to vary depending on whether the
subject was asked to recognize or judge plau-
sibility. In recognition, the probability of
quitting is yy; in plausibility it is y,. Presum-
ably y, should be very small in that if direct
retrieval were tried first and failed, the per-
son would then try to evaluate the plausi-
bility of the statement given the task de-
mands. (See Table 5 for a description of each
parameter.)

The same general model should apply
when a subject’s speed and accuracy of per-
formance are monitored. The time constants
and the probability values for most condi-
tions should be the same as in the unmoni-
tored task, with a few exceptions: Depending
on accuracy level and the resulting feedback,
the probability of selecting the direct re-
trieval or plausibility judgment mechanisms

may shift. Also, when recognition fails the
likelihood of going on to plausibility may be
less in the monitored task. Finally, the cutoff
on letting activation spread might be re-
duced.

The formula tor a specific prediction can
be constructed using Figure 5 (or the equa-
tions given earlier) and the appropriate pa-
rameters for a given condition. For example,
the expected accuracy (percent correct [PC])
judge plausibility for a moderately plausible
statement that was not presented, and that
is tested immediately after reading the story,
would be

E(PC) = xi(1 —a") + (1 — xX)[v
+ (1L =) =y )(1 —aM)]. (12)

The reaction time equation for the same con-
dition is

Process Modetl
for Making Plausibility
or Recognition Judgments

x i=x
try plaus try direct
judgment retrieval
/ \-\f
i~-a [ )
find dont find
tact fact
decide decide u y/ -y
plausible implousible respond
“yes" respond try
respond respond Time: 4 “no” plaus
"yes” “no" Time. A+K judgment
Time: G Time: G+ K I-a a
decide decide
plausible imptausible
respond respond
" " W a
yes no
Time: A+G Time: A+G+K

Figure 5. Revised model of alternative strategies reflecting the parameters than can be estimated or

derived.
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E(RT/*“yes™)

(1 = G + (1 = X)[vA,
T+ (1 = )1 = pu)(1 = a4, + GT)]

PC for this condition

(13)

For a different delay condition, the value of
A; will change from A, to 4, or A; as will
x,. For highly plausibie statements, «” and
G” would be replaced with « and G, respec-
tively.

For judging the plausibility of a statement
that is highly plausible and had been stated
in the story, 2 days after reading the ma-
terial, the following equations would be used
to predict accuracy and response time:

X [fs+ (1= f3)(1 = p X1 - a)]
E(RT/“yes”)

_z\/z(l —a)G + (1 = x5)(f>4;
T+ (1= f)(1 = p)(1 = a)(A4; + G)]

PC from Equation 14

(14)

(15)

These equations are used for any pre-
sented statement in the plausibility judg-
ment task, modified for values of f, and A,
and x; at different delays; o becomes o' and
G becomes G’ for moderately plausible state-
ments.

In the recognition task the equations are
the same as for plausibility when the state-
ment had been explicitly presented. The only
difference is that x; replaces x; and y, re-
places y,.

However, for conditions where the probe
had not been presented, the equations are
not similar to the plausibility conditions be-
cause the correct response is different. For
exampie, the 20-minute delay condition for
highly plausible statements is represented by
the following equations:

E(PC) = xsa + (1 — x2)(1 = ¥)
X [}’1 + (1 “)’x)a] (16)

E(RT/“no”)
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x0(G + K) + (1 — x3)
= X (1 = y)[yi(4; + K)
+ (1 = ydalA4; + G+ K)] .

PC from Equation 16

(17)

Because this condition is for not-presented
statements, « and G would be repiaced by
«” and G", respectively, for moderately plau-
sible statements.

Estimating the Paramerers

Given the constraints of the model de-
scribed above, there are 20 free parameters
to estimate from Experiment 1 or 2; the x
parameters for the plausibility and recog-
nition tasks for the three levels of delay,
which make six. There are two ys, one
for recognition and one for plausibility. The
three values of f and of 4 are estimated from
the three values of R and the cutoff C. The
time to make a guess, G, varies with whether
the statement is highly plausible or moder-
ately plausible or was predetermined to be
moderately plausible but was presented in
the story. So there are three Gs as there are
three values of «, the probability of finding
a probe plausible. In addition to the cutoff,
C. there is a constant, K, for negative re-
sponse times and v. (See Table 5.)

In each experiment, collapsing over sub-
jects, there are 48 data points to fit (for 24
conditions with two dependent measures—
RT and accuracy). The STEPIT program
(Chandler, Note 1) was used in order to find
the parameter values that would give the
best fit to the data, by minimizing the value
of a chi-square-like statistic, denoted C?.
This statistic had 28 degrees of freedom (48
point, 20 values). The formula used to min-
imize C* was

%7 KT, -RT\'  /PC - PC
Cl=2 1| ———] +| ——= ‘ll
=1L SrT / \ SecC /o
(18)

where / indexes the 24 conditions (Task X
Probe Plausibility X Stated/Not Stated X
Delay), RT means observed response time,
RT means predicted, and s corresponds to
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the standard error for a given measure in
each of the delay conditions. A similar for-
mula was used in model fitting by King and
Anderson (1976) and Anderson (1981).3

The least C? value obtained by the model
was 68.48 in Experiment | and 96.77 in
Experiment 2. Both values indicate signifi-
cant (p <.0l) deviations of the observed
from the predicted values. However, another
index of goodness of fit—the proportion of
variance accounted for, obtained by squaring
the coefficient of correlation between ob-
served and predicted data points—seems
quite good. This 7 value calculated over both
experiments is .96 for reaction time and .90
for accuracy. On the other hand, to claim
to account for 96% of the variance among
reaction times means may be misleading in
that the more parameters in a model, the
easier it is to obtain a good fit.

A procedure used by Reed (1976) adjusts
the value of 7~ to reflect the number of free
parameters. This is done by altering the
original variance fraction to divide the sums
of squares in numerator and denominator by
their corresponding degrees of freedom, as
given in Equation 19.

Z (Xi - ff_)z/(h - k)
T (- XP(h-1)

where A is the number of empirical points
x;, k is the number of free parameters in the
theoretical function, X, are the theoretical
values corresponding to x;, and X,is the
grand mean of x,. A problem arises in ap-
plying this formula because of the need to
calculate separate correlations for reaction
times and for accuracy. The parameters
were estimated simultaneously, and it is not
clear how to assign the degrees of freedom
used for estimation to the two dependent
measures. As an ad hoc assumption, the 40
parameters in the two experiments were split
into 20 parameters for each response type
and each 7 was adjusted, assuming that 4 =
48 and k = 20. The resulting 7~ values were
.93 for reaction time and .83 for accuracy.

a4

r-=1

(19)

* Miller and Greeno (1978) compared the parameter
estimates and the chi-square-like vaiue obtained by King
and Anderson (1976) with their own and they found
them indistinguishabie.
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Even with these corrections the variance
fraction seems quite good.

Another way to appreciate the goodness
of fit is by inspecting Figures 6 through 9,
which show how close the obtained data
points are to the theoretic RT and accuracy
functions. Both the fit for RT and percentage
correct seem quite close for both experi-
ments. Critically examining the parameter
estimates from Experiments | and 2 provides
another way to evaluate the “goodness” of
the model.

Evaluation of the Parameter Estimates

A number of parameters in Experiments
1 and 2 are not expected to vary according
to the model. For example, «, the probability
of deciding that a statement is implausible,
should not vary as a function of whether the
subject’s accuracy was monitored. On the
other hand, x, the probability of trying plau-
sibility rather than direct retrieval can very
well change when subjects are asked to try
to be more accurate. Because the data from
the two experiments were fit separately, the
parameter estimates can be compared to see
if they are close for those that are theoret-
ically expected to be close. Also, the values
themselves can be examined to see if they
are reasonable, for example, do they vary
appropriately with delay, task, and plausi-
bility?

The final estimate for each parameter is
given in Table 5. The model expects non-
strategy parameters to have the same value
across experiments namely, f, v, a, G, K,
and A. “Strategy” variables (the x and y
parameters), on the other hand, would be
expected to change because they reflect
choices that, at some level, are under the
subject’s control. The x variables represent
the probability of using the plausibility strat-
egy first. This probability would change if
subjects’ accuracy were monitored. Simi-
larly, y, the probability of trying plausibility
when direct retrieval fails, should vary. Be-
cause the program that fit the data was not
aware of these theoretical constraints, we
can see whether the parameters that should
be the same across experiments correlate
more closely than those that should not. The
nonstrategy parameters correlate well: r =
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.99 for the probabilities and r = .93 for the
times; the strategy parameters have a cor-
relation of .79.

Another test of the model’s credibility is
to see if the values of the parameters vary
as the model and task characteristics would
expect. First consider the strategy parame-
ters expected to vary with accuracy moni-
toring, that is, the x and y variables. In
Experiment 1 the probability of using
plausibility to make a judgment without first
trying direct retrieval increases with delay,
presumably because the incidence of forget-
ting increases. This is true for the recogni-
tion task (x) and the plausibility judgment
task (x'). At a 2-day delay, recognition sub-
jectsre plausibility as the primary strategy
73% of the time (estimated by model fit; see
Table 5). Of course, those asked to judge
plausibility are even more inclined to use
that strategy than are recognition subjects
so task directions do affect the strategy se-
lected. Nonetheless, in the immediate con-
dition subjects asked to judge plausibility are
almost as likely to try direct retrieval first
as they are plausibility, x| = .57, presumably
because the lexical traces are still strong.
Undoubtedly, when lexical information is
highly available, direct retrieval is an ap-
pealing strategy. On the other hand, plau-
sibility subjects try direct retrieval first only
7% of the time at the 20-minute delay and
only 1% of the time at the 2-day delay. These
parameter estimates explain the big speedup
in the not-presented condition of the plau-
sibility task from the immediate to the 20-
minute delay. If direct retrieval is tried first,
it will fail because the probe had not been
stated in the story and then the plausibility
strategy would have to be tried.

The values of x vary appropriately with
delay and task demands in Experiment 2.
The shift in values caused by accuracy mon-
itoring also seems sensible. Again, recogni-
tion subjects increase their reliance on the
plausibility strategy as a first option at
longer delays. However, the stress on accu-
racy makes them much less likely to try this
first than are subjects in the unmonitored
experiment. In the immediate condition,
when memory traces are strong and retrieval
of a fact is relatively fast, subjects appar-
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ently never bothered to try to judge plausi-
bility first. The reason that using the plau-
sibility strategy, before trying recognition,
dropped for recognition subjects in general
is due to the realization that if they used
plausibility to make their judgments, they
would make more errors. When they failed
to find the fact, however, they were more
inclined to try plausibility than they were in
Experiment 1 (y, in Experiment 2 is less than
in Experiment 1). Perhaps this reflects the
realization that at a delay memory traces are
weak. Given that Thiding was'more accurate,
subjects were willing to continue to work at
deciding whether a statement was presented.

The probability of “going down” the plau-
sibility branch first did not change as much
in Experiment 2 for subjects in the plausi-
bility condition. The only major shift was in
the immediate condition where the rate went
up from 57% to 89%. This might have been
caused by the fact that subjects were very
accurate in this condition, causing the pro-
gram to tell them to speed up on a slow,
accurate trial. This suggests that subjects
considered judging plausibility as a faster
but less accurate decision mechanism. Judg-
ing plausibility first is indeed a less accurate
mechanism even for a plausibility task, given
that subjects asked to do this who first tried
direct retrieval always used the plausibility
strategy when the statement was not found.
That is, y, = O for both experiments. Unlike
subjects who were asked to make recognition
judgments, plausibility subjects felt that
they could not say “no” (implausible) simply
because they could not retrieve a statement.
Hence. the model could be simplified by de-
leting parameter y,.

Now consider the remaining probability
parameters. When direct retrieval is tried,
the probability of finding the fact, f, should
decrease with delay, and it does.® The prob-
ability of “finding” a fact that was not pre-
sented, v, is estimated at zero in both ex-
periments. This seems quite sensible and
allows a second simplification of the model,

* The parameters f and A will be discussed rather
than R and C from which they were derived because
the former are directly involved in the predictions.
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namely, that nonstudied facts are never re-
trieved (reducing the total number of esti-
mated parameters to 18).

When the plausibility judgment strategy
is used, the probability of deciding incor-
rectly that a statement is implausible, «, in-
creases the less plausible the statement 1)1
(highly plausible statements have the small-
est estimates of a and not-stated moderately
plausible statements have the largest value).
The probability estimates for a are quite
similar across experiments.

The estimates for the time parameters also
seem sensible. When trying direct retrieval
the time to complete the search stage, A4,
increases with delay as expected and is fairly
close in value across the two experiments.
Subjects take less time to evaluate a state-
ment’s plausibility, G, when the statement
seems more plausible. The pattern is con-
stant across experiments, although subjects
seem to make their judgments somewhat
faster in Experiment 2. It is noteworthy that
the estimated retrieval times are faster than
the plausibility times in the immediate con-
dition but longer in the 20-minute and 2-day
delay conditions.

Fitting a Competitive Model

To appreciate the appropriateness of the
proposed strategy-selection model and the
insufficiency of an obvious competitor, both
models should be fit to the data. [ will call
the competitor examined the defau/t model
because most theorists at least implicitly
assume it when discussing question answer-
ing. This model can be represented by a sub-
set of Figures 2 or 5. The top branch of that
tree structure allows a choice in first strat-
egy, namely, //selecting direct retrieval first
or judging plausibility first. The default
model posits that people always try to re-
trieve the queried fact from memory first.
Therefore the top branches, with the prob-
abilities x and 1 — x can be deleted, along
with the entire left side of the tree. What is
left is the strategy of trying direct retrieval
first and, should that fail, then the possibility
of trying to judge plausibility.

Equations are derived for this default
model in a manner analogous to that used
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for the strategy-selection model proposed
here. The only difference in any equation is
that all x; and x; = 0. Compare the equation
below (Eq. 20) for time to recognize a pre-
sented statement that is highly plausible in
the immediate condition with the compara-
ble equation (Eq. 15) of the strategy-selec-
tion model, replacing y, for y,.

E(RT/“yes”)

=f1A| + (1= f )1 =y )1 —a)A4, + G)

fi+(1 —fl)(l -yl —a)
(20)

The formula for accuracy is just the de-
nominator in Equation 20.

The data were fit separately for Experi-
ments | and 2, estimating 14 parameters in
each fit, again using STEPIT (Chandler, Note
1). The C* statistic that the program at-
tempted to minimize was the same as before
(Eq. 18) and had 34 degrees of freedom (48
points, 14 values). The minimal C? statistic
was 489.71 for Experiment 1 and 333.58 for
Experiment 2. These values, of course, sug-
gest significant deviations (p < .01) of the
observed from predicted values. (The strat-
egy-selection model’s C? values were 68.5
and 96.8, respectively). The default model
accounts for 62% of the variance among RT
means and 64% of the variance among ac-
curacy means, using an uncorrected . Ad-
justing 7 for the 14 free parameters, using
Equation 19, the values are .47 and .50 for
RT and accuracy, respectively. The adjusted
r~ values from the selection model, .93 and
.83. respectively, compare quite favorably.
Clearly the strategy-selection model pro-
vides a much better fit.

By comparing the predicted data points
to the observed points and inspecting the
derived parameter values, it becomes clear
why the more complex model is needed.
Plausibility judgments are often faster than
recognition judgments in the data; however,
this model requires that direct retrieval be
tried first. There is no way for the default
model to find a set of parameters that allows
plausibility to be faster than recognition.

In addition to the above problems, the
defauit model is inadequate because it can-
not account for why subjects are initially
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slower in the plausibility task than in the
recognition task but are later faster for plau-
sibility. It also cannot explain why there is
a speedup in the plausibility task for pre-
sented statements.

Summary of Fit of the Model

Using several different criteria, the strat-
egy-selection model provides a good fit to the
data.

1. The fit is much better than that of its
competitor, the default model.

2. The parameter estimates derived by
the model using STEPIT (Chandler, Note 1)
have sensible values, for example, probabil-
ities of finding something implausible vary
appropriately with judged plausibility, and
forgetting probabilities vary appropriately
with delay.

3. The parameters that should have been
shared by Experiments | and 2 have esti-
mates that are highly correlated and close
in value, even though they were fit indepen-
dently.

4. The values for the probability of se-
lecting one strategy or the other make sense
given the task asked of subjects, the strength
of the memory traces, and whether accuracy
is monitored.

General Discussion

Further Empirical Support for the
Strategy-Selection Model

The fan effect: Resolving the paradox of
interference. Previous research (e.g., An-
derson, 1974, 1976; Lewis & Anderson,
1976; Thorndyke & Bower, 1974) has shown
that the more facts committed to memory
about a particular concept, the slower a per-
son is to recognize or reject (as not studied)
any statement related to that concept. The
theoreticai argument used to explain that
phenomenon dubbed the “fan effect” (An-
derson, 1974) need not concern us here (al-
though it was mentioned briefly in the in-
troduction). The apparent paradox discussed
by Smith, Adams, and Schorr (1978) is rel-
evant, however. They noted that the more
facts an individual knows about a concept
(the more expertise), the more difficult it is
to answer a question about that knowledge.
Smith et al. (1978) showed that the fan ef-
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fect is greatly attenuated if the facts asso-
ciated with a concept are thematically re-
lated. For example, if the concept were a
fictitious individual (e.g., Marty), the fan
effect would be much greater if the facts
learned about Marty seemed unrelated to
one another than if they were all related by
some theme (e.g, christening a ship).

The model proposed here is relevant be-
cause the facilitation by related facts may
be due to the opportunity to use plausibility
as a judgment strategy even though the os-
tensive task is recognition. More facts about
Marty will not slow response time if any fact
about Marty christening a ship can be used
to “‘recognize” any other fact about Marty
christening a ship. The foils used by Smith
et al. (1978) did not preclude this strategy.

Experiments by Reder and Anderson
(1980) supported this view: In blocks of
trials where the targets were tested in the
presence of thematically related foils (a fact
about ship christening not studied with
Marty), the fan effect was as large as with
unrelated facts; in blocks of trials where the
foils were unrelated and did not preclude
judging plausibility, the fan effect was di-
minished.

Because the fan effect was diminished by
an apparent shift in strategy from judging
recognition to judging plausibility when the
ostensive task was recognition, it seemed rea-
sonable to assume that the effect of fan
would be even smaller (and perhaps nega-
tive) if subjects were actually asked to judge
plausibility. That is, the weak fan effect in
the presence of unrelated foils may be a
mixture of two strategies: judging recogni-
tion as requested, which produces a strong
fan effect, and sometimes judging plausibil-
ity, which may generate a negative fan ef-
fect. There 1s reason to expect a negative
function or facilitation of fan in the plausi-
bility judgment task. The argument is re-
lated to that given with Figure 1. The more
facts that are available from which to search
memory, the faster a relevant subset can be
retrieved for the decision stage.

An experiment by Reder and Ross (Note
2) is consistent with this notion. We asked
subjects to recognize statements in some
blocks of trials and, in other blocks. asked
them to decide if statements were consistent
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with studied statements. The data replicated
. those of Reder and Anderson (1980) for the
two types of recognition, that is, a larger fan
effect in the presence of related foils. In the
consistency judgment block, negative fan
functions were obtained—subjects took less
time to judge that a fact was consistent with
information studied, the more facts they had
studied on that topic. The negative fan func-
tion was larger for statements that could not
be judged using direct retrieval, that is, those
statements that had not been studied with
the probed character. The fact that the neg-
ative fan effect was smaller for studied sen-
tences indicates that subjects were some-
times still making their decisions by direct
retrieval. The fact that there was a negative
fan effect for these sentences, rather than
the positive fan effect obtained in recognition
blocks, indicates that plausibility was chosen
more often than before.

Manipulations of strategy selection other
than task and delay. Recall that in Exper-
iment | there had been an enormous speedup
on not-stated items for the plausibility sub-
jects from the immediate condition to the
20-minute condition. The explanation given
was that subjects were quite prone to try
direct retrieval first at the shortest delay,
which slowed them down when the fact had
not been presented. When memory traces
weakened over time, there was a shift in the
distribution to make plausibility judgments
without first trying direct retrieval; this re-
sulted in a speedup in the mean reaction time
of the not-stated items in the plausibility
task. This same shift in strategy should be
possible without using a longer delay. If sub-
jects have no verbatim traces, then they
would not be tempted to use direct retrieval.
Recently, I have performed another exper-
iment (Reder, Note 3) that is intended to
test this aspect of the model, that is, shift
subjects’ strategies without manipulating
delay or monitoring.

The new follow-up experiment was essen-
tially a replication of the immediate condi-
tion of Experiment 1, with one exception:
The plausibility subjects never saw any of
the test items presented in the story. For
comparison, recognition subjects were run
with materials identical to those used before.
The results support the strategy-selection
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model and the interpretation of earlier re-
sults: The data for the recognition subjects
were quite comparable to those from Ex-
periment 1. In contrast, for the plausibility
task the moderately plausible, not-presented
RT was now 2.48 sec rather than 4.04 sec,
<aspeettveiy and the highly plausible was
now 2.34 sec rather than 3.29 sec, wcspoe—
4ixely, an average speedup of 1.25 sec (ac-
curacy also improved for the plausibility
condition). The response times for plausi-
bility judgments in the immediate not-pre-
sented condition looked like €he 20-min de-
lay condition, except that the current subjects
werepslightly faster than 0-min condi=
tion ebltnpermemesas—well. This is to be
expected because subjects have very little
reason ever to try direct retrieval given that
the test items were never presented.

Comparison of Model Predictions With
Other Results in the Literature

The work of Singer (1979a, 1979b) is
quite relevant to my own work. He investi-
gated whether the inferences that often
cause false alarms, as in the Bransford and
Franks (1971) task, are drawn when the
passage is read or during the test. He found,
as [ have (Reder, 1976, 1979), that it takes
subjects longer to respond to implicit state-
ments (not-presented inferences) than to ex-
plicit statements and thereby concluded that
inferences are for the most part not drawn
during comprehension.

Singer did not discuss the efficiency issue
of fact retrieval versus plausibility (infer-
ential) judgment, although his data (Singer,
1979a) allow such contrasts. With a 20-min-
ute delay between study and test, his subjects
were faster to verify an explicit (presented)
statement than to recognize it, and truth
judgments were faster for implicit state-
ments than were recognition judgments for
these not-presented statements. He did not
find implicit verification to be faster than
explicit recognition, but with a longer delay,
or better control of high error rates, I think
Singer’s experiments would have shown that
pattern too.

Singer’s conclusion that subjects do not
infer during comprehension but at testing is
in direct contrast to a statement by Graesser,
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Robertson, and Anderson (1981): “The in-
ferences generated from the question-an-
swering procedure were likely to have been
constructed during comprehension, as op-
posed to being fabrications that are invented
during questioning” (p. 2). In some sense
both positions are correct. Readers generate
many inferences and embellishments during
comprehension; however, it is not likely that
the exact statement queried is inferred prior
to testing. Given that it is faster to compute
a statement’s plausibility at testing than it
is to retrieve it, it is not surprising that people
do not strive to infer absolutely everything
during comprehension.

Given the position that people do not often
use direct retrieval, one might wonder why
explicit {presented) inferences are faster
than implicit inferences. There are several
reasons. First, in a search for relevant in-
formation, occasionally an exact match will
be found and the computation stage can be
skipped. Second, explicitly stating a fact
causes it to be more plausible, making Stage
2 faster. A third reason is that stating the
fact causes even more relevant elaborations
to be generated, which affects the speed of
Stage 1. In support of the last reason, Reder
(1979) found that primed inferences were
judged faster than were implicit ones. It was
argued there that priming (asking related
questions that omitted mention of the critical
information) caused generation of more em-
bellishment than does presenting the state-
ment (compared with the not-presented con-
dition). There will always be more relevant
information in the explicit case than the im-
plicit case, ‘which means that search will
usually be faster regardless of whether the
exact fact is retrieved.

Recent studies by Camp (1978) and Camp,
Lachman, and Lachman (1980) superfi-
cially seem in contradiction to my results.
They found that inferential questions were
verified more slowly than direct access ques-
tions. (Questions were paired with a single
alternative.) Direct access questions were
ones subjects could not typically recall but
could recognize with high confidence. Infer-
ential questions were designed so that most
people would not have encountered them
directly, but they could be answered (theo-
retically) by combining typically known
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facts. Examples of inferential questions used
were: “*Which way does the Statue of Liberty
face?” (answer: southeast) and “Which hor-
ror-movie character might starve in North-
ern Sweden in the summertime?” (answer:
Dracula). Examples of direct access ques-
tions were: “What is Bob Dylan’s real
name?” (answer: Zimmerman) and “What
was the name of the U.S. freighter seized
in 1975 by Cambodians?” (answer: Maya-
guez). They found that questions whose an-
swers intuitively seemed to require inference
took longer to verify than questions whose
answers were thought not to require infer-
ence.

This result is not inconsistent with the
model proposed here for several reasons.
First, they have shown that some questions
are more difficult to answer than others (just
as the present studies found moderately
plausible ones more difficult). Second, the
reason given earlier for why judging plau-
sibility can be faster was based on the notion
that the search stage can be faster for judg-
ing plausibility because a large number of
relevant facts are available from which to
select. However, in their experiment the in-
ferential problems required that several spe-
cific facts be retrieved in order to answer a
question. Those needed facts were often
esoteric or weakly encoded in memory, mak-
ing the search stage quite long for judging
inferences. (For example, the information
needed to determine the direction that the
Statue of Liberty faces is quite weak in my
memory, if present at all.) Third, the direct
access task also differed from what I con-
sider to be real direct access. Subjects were
not required to discriminate a presented
statement from a paraphrased one but could
use reconstructive processes to discriminate
target from foil. In summary, Camp et al.
(1980) were comparing question answering
for different types of material. The research
reported here compares different types of
question answering for the same type of
material.

The introduction described a study by
Kintsch (1974, Chapter 8), with McKoon
and Keenan, that showed no significant dif-
ference in judgment time between explicit
and implicit statements at a delay. In that
experiment all subjects were making plau-
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sibility judgments. The most comparable
contrast to their explicit versus implicit con-
ditions in the current studies would be the
presented versus not-presented statements
for the plausibility judgments in Experiment
1. The highly plausible statements are most
similar to their statements. The difference
between the presented and not-presented
probes is as large as theirs in the immediate
task and as small as theirs at a delay. We
both attribute the loss of advantage in the
presented case to fading lexical traces. They
take the negligible difference to mean that
the inference is stored and retrieved directly
in both the explicit and implicit conditions.
However, the current theory suggests an en-
tirely different explanation. Subjects might
have been making their decisions by plau-
sibility judgments. This alternate explana-
tion is supported by the plausibility effects
shown in my experiments,

An experiment by Baggett (1975), using
a series of cartoons rather than a verbal
story, is supportive of the positions argued
here. Subjects viewed cartoons depicting a
vignette such as going to a barber for a hair-
cut. Subjects were asked to judge the con-
sistency of verbal statements with respect to
the vignette. Baggett manipulated delay of
test and whether the information queried
had been explicitly depicted in a cartoon or
not. Note that in this task there can be no
lexical trace and the encoding of the pictures
will not necessarily match the test probes.
In this case there was no effect of the ex-
plicit/implicit factor or the delay factor.
Presumably, subjects were using solely the
plausibility judgment mechanisms in all con-
ditions.

A number of results in the literature can
be reinterpreted using the notion of subjects’
preferences for plausibility judgments. For
example, the work of Bransford and Franks
(1971), Bransford, Barclay, and Franks
(1972), and Johnson, Bransford, and Solo-
mon (1973) have all shown that test sen-
tences implied by the studied material are
“recognized” almost as frequently as are
statements actually studied. Bransford et al.
(1972) conciuded that we store the gist,
which includes inferences. At testing we re-
trieve a match to the test probe and cannot
distinguish fact from inference. A different
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explanation involving the position presented
here is that at testing we prefer to judge
plausibility if the verbatim traces are weak.
In the case of the Bransford et al. (1972)
task, the traces are weak due to an extraor-
dinary amount of lexical interference, that
is, using the same phrases multiple times in
the same passage. Therefore, these data may
reflect what is happening at time of test more
than what happened at time of study, that
is, the inferences may not have been stored
but rather computed at testing.

A common result in the text-processing
literature (e.g., Mandler & Johnson, 1977,
Meyer, 1975; Rumelhart, 1975; Thorndyke,
1977) is that information represented higher
in the tree representation of the passage is
better recailed. This result can be explained
by the fact that central propositions are more
plausible, without assuming that the state-
ments are actually@gttgeﬁcs;n_grremembercd.
The higher level ideas are implied by the
lower ideas and tend to be embellished more
than are lower level ideas. These differences
will make central ideas easier to reconstruct
and to verify.

One of the most intriguing findings in the
social psychological literature is the effect
of order of presentation of attributes on
judgments of personality (e.g., Asch, 1946)
and on recall of those attributes (e.g., An-
derson & Hubert, 1963; Dreben, Fiske, &
Hastie, 1979). The basic finding that nu-
merous theorists have modeled is that the
first attributes described about a person have
the greatest effect in subsequent impression-
formation judgments, whereas the attributes
best recalled are the ones presented later.
Probably the attributes presented first more
greatly affect the type of elaborations gen-
erated about a person than do the subsequent
attributes. That is, people interpret and em-
bellish subsequent information in light of the
initial impression. Thus, it is easy to see why
questions about impressions are affected
more by the first facts even though the later
facts are better recalled: Impression judg-
ments are essentially plausibility judgments
and will be affected by the elaborations as
well as the studied material. Indeed, re-
search bv Keenan (Keenan & Baillett, 1980;
Kennan, Note 4) is consistent with the view
that trait judgments are plausibility judg-
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ments: the more information relevant to the
trait that is known, the faster the judgment
is made.

Implications for Other Tasks

The notion that plausibility judgments are
often easier to make than recognition judg-
ments can probably be extended to recall
measures. Reconstruction is probably easier
than direct recall, except at short delays.
That is, Bartlett’s (1932) notion that much
of memory involves reconstruction is anai-
ogous to the claim that much of verification
involves plausibility judgments. If the par-
adigm could be developed, I speculate that
reconstruction would be shown to be faster
than true recall at all but the shortest delays.
The recent discovery of the “Moses illusion”
(Erikson & Mattson, 1981) is consistent
with this view. When people are asked “How
many animals of each kind did Moses take
on the ark?,” most people answer “two” al-
though they know that Noah, not Moses,
sailed the ark. This robust finding fits with
the idea of a first-stage, fairly automatic se-
lection of potentially relevant facts before
the careful second-stage examination. The
authors found that the illusion did not hold
for Nixon on the same question. Presumably
there would be no intersection between an
expresident and the story of the ark.

*The importance of judging plausibility
and reconstruction (which involves plausi-
bility) for memory tasks is part of the ex-
planation of why *“‘passive” reading is so in-
effective. The speed with which the search
stage can be completed depends on the num-
ber of relevant facts. This number hinges on
the amount of elaboration that the compre-
hender has generated. Redundant facts not
only allow reconstruction of needed material
but they also speed up the inferential pro-
cessing time for answering questions. Unless
the reader elaborates what is read and cre-
ates redundant memory structures, not
enough information can be retrieved to en-
able memory reconstruction (Anderson &
Reder, 1979).

The comparison of recognition judgments
with plausibility judgments was for a re-
stricted domain in these experiments. [ be-
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lieve that the two-stage model shown in Fig-
ure 1 can be modified slightly to account for
more experimental findings and tasks. If the
search stage (for either direct retrieval or
plausibility) comes up with no intersection
of activation, Stage 2 could be skipped and
a fast *no” could be executed. This view is
consistent with experiments by Glucksberg
& McCloskey (1981). Conversely, if the
amount of intersection of activation is ex-
tremely large and rapid when plausibility is
the strategy selected, then a fast “yes” might
be executed inappropriately, as in the case
of the Reder and Anderson (1980) themat-
ically related foils.
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