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In this model, the locus of the effect of any variable that
influences RT can be determined by fitting a linear
function to RT data vs memory set size, thereby
estimating the intercept and slope.

Sternberg (1966) originally discussed RT as a way to
measure memory performance when accuracy is virtually
perfect, as it generally is for immediate recognition
testing of very short lists of easy items. However, Ss will
make errors in almost any task, however easy, if forced
to respond quickly, and the faster they must respond,
the greater the error rate. The trading relation between
RT and error rate is termed the speed-accuracy tradeoff

In the memory scanning paradigm introduced by
Sternberg (1966), S keeps a short list of items (termed
the memory set) in active memory and is then presented
with a probe item that mayor may not be a member of
the memory set (a positive and negative probe,
respectively). The S's task is to classify the probe as a list
or nonlist member. The principal fmding with the
memory scanning paradigm is that reaction time (RT) to
classify a probe increases linearly with the size (d) of the
memory set. According to Sternberg's (1966, 1969)
model, memory comparison takes a certain amount of
time, (3, per item in the memory set, whereas other
components of the process add a fixed amount of time,
0:. Thus, the model predicts that

RT = 0: +(3d (1)

and has been studied in a number of situations (e.g.,
Fitts, 1966; Yellott, 1971; Swensson, 1972). It is clear
that the standard procedure of demanding almost
perfect accuracy in Sternberg's memory scanning
paradigm samples only one end of the speed-accuracy
continuum. What happens when Ss are forced to respond
to probes so quickly that they make errors? In
particular, to what extent are the parameters 0: and t3 in
Eq. 1 affected by shifts from accuracy to speed?

Several experiments have investigated this question.
Swanson and Briggs (1969), Briggsand Swanson (1970),
and Lyons and Briggs(1971) found that a switch from a
payoff matrix that rewarded accuracy to a payoff matrix
that rewarded speed reduced the size of 0: but did not
affect 13. They concluded that speeding up the response
reduced the time S spent identifying the probe but did
not affect the rate of memorial comparison. Coots and
Johnston (1972) showed that the reduction in 0: with
speed instructions is better explained by speeded
response selection or execution than by a reduction in
probe identification time. Their results give some
evidence for a faster memory search process (reduced (3),
as well as reduced intercept with speed instructions, but
they considered the change in search rate to be
"elusive ... if not spurious [po 4]" because Briggs and
Swanson found no slope differences. However,
unequivocal evidence for an increase in the speed of
memory scanning under speed instructions was obtained
by Weaver (1972). She found a memory search rate of
about 80 msec/item for her materials with an accuracy
payoff matrix, but a rate of less than 10 msec/item with
a payoff matrix that emphasized speed to a greater
degree than did Briggsand Swanson.

The general model of recognition memory formulated
by Atkinson and Juola (Atkinson & Juola, 1973, 1974;
Atkinson, Herrmann, & Wescourt, 1974) provides a
theoretical framework for the speed-accuracy tradeoff in
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memory search. This model postulates several successive
stages between stimulus input and response. When the
probe is presented to S, an initial pattern recognition
stage encodes it in a form that is compatible with the
stored representation of the list members, so that the
next stage can compare the probe stimulus with each
member of the list. This initial encoding operation also
assigns a familiarity value to the probe item. The
familiarity value assigned to the probe is a function of
the item's frequency and recency of usage both in the
experiment and extraexperimentally. The list search may
be omitted if the familiarity value is very high or very
low. A high familiarity value will lead to a "fast yes"
response and a low one to a "fast no"; an intermediate
value will lead to a search of the memory set.

In general, RT as a function of d will be linear,
according to this model, but its slope will not be the
time required for memorial comparison of the probe to a
memory item. Rather, the function will reflect a
probabilistic mixture of two types of responses, those
resulting from a search of the memory set and those
resulting from fast responses based on familiarity alone.
The RTs resulting from search will increase linearly with
d, but the familiarity based responses are independent of
d. The memory search function will have a zero slope if
all responses are based on familiarity, its slope will equal
the memory comparison time if all responses are based
on a search, and its slope will fall in between if there is a
mixture of the two types of decisions. More exactly,
{3 = 1TP, where {3 is the obtained slope, 1T is the probability
of searching, and p is the true memory comparison time.

According to the Atkinson-Juola model, when
accuracy is stressed S should set the criteria for fast yes
and no responses at extreme values and, consequently,
almost always execute a memory search. As the
importance of speed is stressed more and more by the
instructions, S should relax the criteria for familiarity
and require less and less extreme familiarity values to
make the fast, but error prone, familiarity based
responses. Thus, increasing the value placed on response
speed should decrease {3 because it would decrease 1T, the
probability of searching. This prediction seems to be in
conflict with the published findings (except for Weaver,
1972) where only ex is decreased by the speed payoff.
However, it is likely that the speed payoff matrix used
by Briggs and his colleagues still had enough payoff for
accuracy so that Ss did not resort to errorful familiarity
based responses. Instead, Ss could adequately decrease
their RT and still preserve accuracy by speeding up
probe identification or response execution.

The present experiment investigates the effect of
speed vs accuracy on memory search with a payoff
structure that clearly makes speed more important than
accuracy. A second variable explored in this experiment
is familiarity. Two sets of stimuli were used, a "familiar"
set of 12 words and an "infinite" set of words. The set
of 12 was used repeatedly over a block of trials and was
well learned by S; when a memory set was chosen from

this set, the positive or negative probe was also drawn
from it. The words in memory sets drawn from the
infinite pool were always new to S, and negative probes
were words also not previously presented. Positive and
negative probes from the familiar set should differ little
in familiarity because both are extremely well known to
S; the momentary increase in familiarity given a positive
probe by being a member of the current memory set
should have a minimal effect. Thus, familiarity cannot
serve as an accurate basis for probe classification when
the familiar set is used. On the other hand, positive and
negative probes from the infmite set will differ
significantly in familiarity because the positive probes
obtain a familiarity boost from being in the memory set,
whereas the negative probes are entirely new. Familiarity
based responses to probes from the infinite set will be
more accurate than those from the familiar set if the
same familiarity criteria are used for both sets. With a
speed payoff structure, familiarity based responses for
the familiar set should, therefore, be either less accurate
or less probable for the infinite set. Consequently, with
stress on speed the familiar set should have either more
errors or a steeper memory search function (or some
combination of both) than the infmite set.

METHOD

Subjects
The Ss were 20 Stanford University undergraduates. Each S

served for five 1-h sessions on each of 5 consecutive days. They
received $2/h in addition to whatever they earned from the
speed or accuracy payoffs (total income for the 5 days was
about $20 per S).

Materials
Words used in the experiment were four to eight letters long

and were taken from the Toronto Word Pool (Murdock &
Walker, 1969); these are two-syllable words, with proper nouns,
homophones, and archaic words deleted. The two familiar sets
each consisted of 12 of these words, carefully chosen to
minimize visual, acoustic, and semantic interword similarity and
to sample as equally as possible the five word lengths used. One
of the familiar sets was used for the first 10 Ss, and the other
was used for the second 10 Ss. The infinite set was a pool of
1,000 of these words, from which the memory and probe items
for each trial were chosen. Infinite set items were selected
randomly from the pool (without replacement) on each trial, but
interword similarities such as synonyms, rhymes, and common
spellingpatterns were excluded for any given memory set.

The familiar set was read to S at the start of each daily session
and was used exclusively for memory and probe items during the
first session, which was considered a practice session. Familiarity
of this set was very high; Ss asked to recall the set of 12 after the
practice session were able to write them all out in less than a
minute. The infinite set was functionally infinite in the
experiment because items were selected without replacement
from it. After a word from the infinite set had been used, either
as a memory set item or as a positive or negative probe, it was
never used again for that S. Of course, Ss experienced all positive
probes from the infinite set twice: in the presentation of the
memory set and again as the probe stimulus for that trial.

Probes were typed in black uppercase IBM type, .5 em high
and from 1 to 3 em wide. The S saw the probes at a distance of
60 em and luminance of about 15 mL.



Procedure and Design
All trials began with E reading the memory set to S, who

looked into a one-field tachistoscope that had a dark
preexposure field. The S presented the probe to himself by
pressing a bu tton held in his left hand. There was no delay
between pressing the button and the onset of the probe; the
probe remained on for 800 msec. The S used the index finger of
his right hand to tap a telegraph key for a "yes" response and his
ring finger for "no." Each memory set was tested only once, and
a new set was read to S after the response to the probe. The S
was given feedback on his accuracy after each trial.

The first session, devoted to practice, had 100 different
memory sets, all from the familiar set. Sets were of lengths 2,3,
4, 5, and 6 and were formed by random selection from the
familiar set. Half of the probes were negative and half were
positive. Results from the practice session will not be reported,
but were used to compute the cutoff for the speed payoff
matrix. Practice in the form of 5-10 "warm-up" trials was given
at the start of each data-collection session.

Over the four data-collection sessions, the speed vs accuracy
variable was treated as a between-session variable, and all other
experimental variables were within-session. For half of the Ss,
speed and accuracy sessions were administered in the order
speed-accuracy-speed-accuracy and, for the other half, in the
order accuracy-speed-accuracy-speed,

Each day S was tested on 100 memory sets, 50 of which came
from the familiar set and 50 from the infinite set, the two sets
being randomly intermixed. The five memory 'set sizes (2-6) were
used equally often for both familiar and infmite sets, and half of
the probes for each memory set were targets and half were
distractors. The targets sampled each serial position in the
memory set as uniformly as possible within the constraints
imposed by the lengths of the memory sets and the number of
tests each memory set could have. Distractors for the familiar
memory sets were chosen randomly from the words remaining in
the familiar pool of 12 after the targets had been selected. Each
of the 12 familiar items was used approximately equally often as
a positive and negative item.

The three within-session variables (memory set size, familiar vs
inflnite, and probe type) generated 20 orthogonal combinations,
and each was presented five times on each experimental day,
making the 100 test trials per day. Each S had a different
random order of the 100 tests on each day.

The high error rates in the speed condition necessitated some
variations in procedure. To avoid the variability caused by the
possible disruptive effect of an error, filler memory lists drawn
from the familiar pool were given after wrong responses. The
filler lists had from two to six items and were given positive and
negative tests equally often, but the RT was not recorded. If an
error was made on a filler list, another filler was given.
Furthermore, to compensate for the loss of data because of
errors, some retesting was done. If the error had been on a
familiar list, a new familiar list of the same length was drawn up
and used later in the session. Retesting was not always done for
errors on lists from the infinite pool, nor for errors the second
time around on familiar lists. The mean RTs for each
experimental cell under speed payoff for each S are based on
about 9.8 correct RTs for the familiar set and on about 8.5 for
the infinite set. This compares to 10 for the accuracy payoff.

Payoff
In the accuracy condition, each S earned 1.5 cents for a

correct response but lost 25 cents for an error. In the speed
condition, there were four possibilities: (a) fast correct, +5 cents;
(b) fast incorrect, -1 cent; (c) slow correct, -5 cents; and
(d) slow incorrect, -5 cents. The cutoff defining fast and slow
was computed separately for each S. It was equal to 90% of his
overall mean RT on the practice day, and it was used on both
speed payoff days and for all memory set sizes. The speed payoff
structure was devised after pilot work indicated that Ss
emphasized accuracy even when payoff was strongly for speed,
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but that a payoff that did not count accuracy at all led to
responses apparently triggered only by the probe field
luminance. The present speed matrix was designed to reward
accuracy but to make speed clearly more important than
accuracy. Differential payoff for accuracy was made only if the
response was fast.

RESULTS

Figure 1 presents correct RT as a function of the
memory set size, d, plotted separately for each
experimental variable. These points are means of
medians of each S's responses in a single cell in a single
session. There are 200 observations per point for the
accuracy data and between 150 and 200 for the speed
data. Slopes and intercepts of Eq. 1 fitted to these data
are indicated for each function.

Several effects are apparent in Fig. 1. First, it is clear
that the speed payoff reduced the slope as well as the
intercept of the search function. Also, the familiar set
led to larger slopes and smaller intercepts than did the
infmite set under both speed and accuracy payoffs, but
the slope and intercept differences between the sets are
less under speed than accuracy payoff. Finally, the yes
functions are somewhat flatter than the no functions,
particularly for the familiar set. (The overall intercept
differences between yes and no functions cannot be
interpreted because type of response was confounded
with fmger, but slope differences and interactions
involving the intercept are meaningful.) These and other
effects were examined in separate analyses of variance
applied to the RTs and to the slopes and intercepts of
linear functions (Eq. 1) fit to the data of each S.

Analysis of RT
An analysis of variance of the RTs was performed

with payoff, familiar vs infinite sets, response type, and
size of memory set (d) as within-S variables and, as a
between-S variable, the two familiar sets which were
different for the first and second 10 Ss. A S's score in
the analysis was the mean of two median RTs, one
median from each speed (or accuracy) session.

Neither the between-S factor nor any of its
interactions approached significance, and the familiar
and infinite sets did not differ significantly overall. The
main effects of payoff, type of response, and d were all
significant beyond the P < .001 level, with
F(1,18) = 248, F(1,18)= 19.9, and F(4,72) = 84.8,
respectively.

The more interesting effects are seen in the
interactions. First, a significant interaction between
payoff and d [F(4,72) = 21.8, p < .001] indicates that
speed payoff did reduce the slope of the search function.
And a significant triple interaction between payoff,
familiarity, and d [F(4,72) = 3.7, P < .01] indicates a
greater effect of payoff on slope for the familiar than for
the infinite set. Also, regardless of payoff, the RTs for
the infinite set increased less with memory set size than
they did for the familiar set, as is shown by a significant
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Fig. 1. Reaction time (milliseconds) for correct responses as a function of set size with type of response (yes vs no) set
(familiar vs infinite), and payoff as parameters. '

interaction between familiarity and d [F(4,72) = 6.2,
p < .001] . Finally, the interactions involving the type of
response indicate that yes and no responses are more
nearly equal in the infinite set than in the familiar one
[F(l ,18) = 45.5, P < .001]. And payoff has more of a
differential effect on yes and no responses in the familiar
set than in the infinite set; for this latter triple
interaction between payoff, type of response, and
familiarity, F(1 ,18) == 24.6, P < .001.

Analysis of Slopes and Intercepts
The appropriate tests of effects on the parameters of

Eq. 1 use the slopes and intercepts of this linear
equation fitted to each S's data. Analysis of slope scores
is also simpler than analysis of RT scores for evaluating
Eq. 1; instead of being forced to speak of linear
components of interactions with d, we can simply report
main effects. Intercept effects are even more difficult to
glean from the analysis of RT than slope effects. The
analysis of both slopes and intercepts was a 2 by 2 by 2
design with familiarity, payoff, and yes vs no response as
within-S factors. The counterbalancing and group
variables were ignored. Each S's score in each cell was
either a slope or an intercept computed by linear
regression of don RT.

There was a significant reduction in slope from
accuracy to speed payoff [F(1, 19) == 29.8, p < .001] .
Also, the familiar set gave a steeper slope than the
infinite set [F(I,19)=24.8, p<.OOl]. The slopes for

yes and no responses were not significantly different
overall [F(l ,19) = 2.98]' nor was there a significant
interaction of the yes and no difference in slope with
familiarity [F(1,19)== 2.4].

The speed payoff reduced the slope more for the
familiar than the infinite set, as shown by a significant
interaction b-etween payoff and familiarity
[F(I,19)==8.5, p<.OI]. A separate analysis of slopes
for the speed condition alone was performed to
determine whether slopes become identical for familiar
and infinite sets under speed payoff. This analysis
showed that the familiar set still gives a steeper slope
than the infinite set under speed payoff [F(l ,19) = 4.7,
P< .05].

Intercepts showed a significant decrease from
accuracy to speed payoff [F(I,19) = 127.4, p < .001]
and the familiar set's intercept was significantly lower
than that of the infinite set [F(l,19) == 31.5, P < .001].
Also, there was a significant interaction between payoff
in the familiar and infinite sets [F(1,19) == 9.9, p < .01].

Although yes and no responses overall had statistically
equal intercepts [F(l ,19) == 1.6], there was a significant
interaction of type of response with the familiarity
variable [F(l,19) = 6.0, P < .025]. None of the other
interactions approached significance. In summary, the
analysis of slopes and intercepts verifies most of the
effects that are apparent in Fig. 1.

Errors
Overall error rate was low in the accuracy condition:
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Fig. 2. Proportion of errors in the speed payoff condition. False alarms and misses are plotted separately as a function of set
size for the infinite and familiar sets. In parentheses beside each point is the mean latency (milliseconds) of the errors at that
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1.3% for the familiar set and 1.1% for the infinite set.
The few errors obtained were distributed fairly evenly
over Ss and conditions.

Mean error rate in the speed condition was close to
19% for both sets, but there were large differences in the
type of error obtained in the familiar and infinite sets, as
is seen in Fig. 2. A dramatic crossover was obtained,
wherein incorrect positives (false alarms) were the
predominant errors for the familiar set and incorrect
negatives (misses) predominated for the infinite set. For
the familiar set, the error rates (averaged over d) were
false alarms, 23.8% and misses, 12.0%; for the infinite
set, false alarms, 9.4% and misses, 30.8%. This
interaction is highly significant [F(l ,19) =208, analysis
applied to arcsin transform of errors] .

Figure 2 indicates that error rate increased with
increases in memory set size. The RTs for errors are
given in parentheses beside the appropriate data points
in Fig. 2. The RTs for errors generally increase with set
size. For the errors in the infinite set, RT =491 + lid;
for the familiar set errors, RT =478 + 13d. The slopes
for error RTs are about 80% as steep as the
corresponding ones for correct responses in the speed
payoff condition; the intercepts for the correct and error
RTs under speed payoff are approximately equal.

DISCUSSION

The results indicate that speed stress can reduce the
slope of the memory search function. Does this finding
mean that the memory comparison process itself is
speeded up? The theoretical approach that motivated
this study (Atkinson & Juola, 1973) would answer this
question in the negative: The observed search function

(RT vs d) contains a mix of RTs based on slow list
searches and on fast familiarity judgments, and the
percentage of the latter in the mix is increased by speed
stress. Since familiarity based decisions do not vary in
latency with memory set size, the slope of the search
function will decrease as speed of response is made
progressively more important than accuracy. While this
model can account for the effect of speed stress, it
encounters some problems. The more important
agreements and disagreements between data and the
model are sketched out below.

First, consider the results for the accuracy payoff
condition. The familiar set produces steeper search
functions than does the infinite set. The model expects
this difference in slope because more familiarity based
responses should be made for the infinite than the
familiar set. However, the error data give an independent
estimate of the frequency of familiarity based responses
because errors are assumed to occur only when the
response is based on familiarity (never when it is based
on a list search). The extremely low error rates (an
average of 1.2%) in the accuracy condition seem to
indicate that, for both familiar and infinite sets, list
search occurred on virtually every trial. Thus, familiarity
based decisions do not appear to provide a plausible
explanation for the flatter infinite than familiar slopes
under accuracy payoff. The high error rates in the speed
payoff condition show what happens when a large
proportion of the responses are based on familiarity
judgments rather than list search. These error rates
indicate that familiarity differences between positive and
negative probes in the infinite set are not great enough
to allow for nearly perfect responding on the basis of
familiarity. However, for the approximately 2 : 3 ratio
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between the infinite and familiar sets' slopes in the
accuracy condition to be explained by familiarity
responses, about 40% of the responses for the infinite set
would have to be based on familiarity (i.e., assuming
that every response for the familiar set was based on a
list search.

The intercept differences between familiar and
infinite sets in the accuracy condition pose another
problem for the model, but a problem that is easily
handled. The model assumes that the RT vs d function
for pure familiarity responses is constant, with an
intercept lower than the intercept for the function when
all responses are based on memory search. Thus, the
memory search function for the infinite set should have
a lower intercept than the function for the familiar set if
the infinite set produces more familiarity based
responses than the familiar set. However, the infinite
set's intercept is 80 msec higher than that of the familiar
set. The additional assumption that encoding time is
faster for the familiar probes than for the unfamiliar
ones would allow the model to handle the intercept
difference. This assumption has not been made before in
fits of the model, but it is consistent with a number of
findings. For example, Juola et al (1971) found in their
Experiment 1 that the intercept of the memory search
functions for the positive probes decreased with
repeated tests. When early and late trials are compared
[Juola et al (1971), Fig. 2], it is seen that the positive
intercept drops 117 msec from early to late trials (which
contain the repeated positives), but the intercept for the
negatives (which shows practice effects but no
familiarity effects because negatives were never
repeated) drops only 30 msec from early tolate trials.

The results of the speed payoff condition are more in
accord with the model than are the results of the
accuracy condition. The slopes in the speed condition
are from 30% to 50% of the size of the slopes in the
accuracy condition; according to the model, this
decrease indicates that memory search was executed on
less than half of the trials in the speed condition,
compared to virtually all of the trials in the accuracy
condition. The decrease in intercepts from accuracy to
speed payoff is greater than the model would predict,
but it seems reasonable to add to the model the
assumption that response execution may be speeded up
in some situations.

The overall pattern of errors in the speed condition is
consistent with the model. An intuitive explanation of
the fact that false alarms predominated in the familiar
set and misses predominated in the infinite set can be
given in terms of placement of the probe familiarity
values on a hypothetical familiarity axis (cf. Juola et al,
1971). Assume that the positive and negative probes
from the familiar and infinite sets have normally
distributed familiarity values with approximately equal
standard deviations. Assume further that these four
distributions have their means arranged in the following
increasing order of familiarity: infinite set negative

probes, infinite set positive probes, familiar set negative
probes, and, finally, with the highest familiarity value,
familiar set positive probes. The S will place a criteria
cutoff for fast yes responses somewhere along this
common familiarity axis. Any probe whose familiarity
value is greater than this criterial value will lead to a fast
yes response. Since the negative probes from the familiar
set have a familiarity distribution placed higher on the
axis than the negative probes for the infinite set, there
will necessarily be more fast yes responses-false alarms
in this case-for the negative probes from the familiar set
than for the negative probes from the infinite set. A
similar argument for the probability of positive probe
distributions falling below the fast no criterion shows
that there must be more misses for the infinite set than
for the familiar set. Thus, the high false alarm rate in the
familiar set results from the high familiarity value of the
familiar set negative probes, and the high miss rate in the
infinite set results from the low familiarity value of
infinite set positive probes.

A final difficulty for the model is the increase in the
error latencies with memory set size (see Fig. 2). The
model assumes that memory search itself is Virtually
errorless and that the vast majority of errors are
incorrect familiarity based responses. Consequently,
error latencies should not show set size effects, but here
the correct and error latencies under speed stress
increased at about the same rate as a function of d.
Probably the best way to account for the error latencies
is to assume that the speed stress created some errors in
the search process. Increases in the size of the memory
set would, therefore, increase the mean latency of errors,
because a certain proportion of the errors would not be
incorrect familiarity based responses but would occur as
the output from a faulty memory search. Errors in the
memory search process will also explain the overall
increase in error rate with set size. If each individual
memory comparison is subject to error, the error rate
should increase as the opportunities for error increase.

How Should the Atkinson-Juola Model Be Changed?
As indicated in the above discussion, explanations of

the various intercept differences require (1) that the
familiar set probes are identified more quickly than the
infinite set probes and (2) that speed payoff decreases
the time for probe identification and/or response
execution in addition to increasing the proportion of
familiarity based responses. These assumptions represent
fairly minor changes in the model and seem
psychologically plausible. Furthermore, Requirement I
is consistent with the effects (discussed above) of
familiarity on the intercepts in the data by Juola et al
(1971) and Requirement 2 is consistent with the
findings of Briggs and Swanson (1970) and of Coots and
Johnston (1972). More difficult for the model are the
differences in slope between the familiar and infinite sets
under accuracy payoff and the increase in error rates and
error latencies with memory set size under speed payoff.



Two additional assumptions that will account for these
aspects of the data are discussed below. Both derive
from the single assumption that the speed payoff
reduced probe identification time to a point where the
output of the encoding stage was frequently in error,
both in the identification of the probe and in the
familiarity value assigned to it.

The increase in error frequencies and latencies with
memory set size seems to indicate that errors occur in
the memory comparison process under speed stress.
Previous work with the model (e.g., Juola et al, 1971)
has not given evidence for errors in memory comparison
itself, but speed payoff was not used. Memory
comparison errors may appear in appreciable number
only under speed stress. However, the nearly universal
finding that error rate in memory search experiments
increases with memory load suggests that memory
comparison errors do occur under a wide variety of
experimental conditions. The errors under speed payoff
would then come from two sources: incorrect familiarity
judgment and faulty memory comparison. The relative
proportion of these two types of errors depends on the
criterion placements for fast yes and no responses: Only
when search is executed is there an opportunity for an
error in memory comparison.

The fact that the familiar set led to a steeper slope
than the infinite set under accuracy payoff cannot be
explained in terms of familiarity based responding if the
familiarity distributions consistent with the speeded
results are used. The slope differences require a
familiarity based response about 40% of the time for the
infinite set (if the familiar set led to a search on every
trial), and such a proportion of familiarity based
responses would lead to a much greater error rate than
the 1.1% obtained. It is, however, possible that the
accuracy condition did not have the same familiarity
distributions as the speed condition, but rather had
distributions with greater discriminability than those of
the speed condition. If the old and new distributions in
the infinite set were highly discriminable in the accuracy
condition, list search could be bypassed quite frequently
withou t generating a high error rate.

The assumption that more discriminable familiarity
distributions exist in the accuracy than the speed
condition follows from the consideration that the
familiarity value is an output of the encoding stage and
that speed stress may reduce the quality or accuracy of
this stage's output. The familiarity value of a probe must
take some time to be generated. If the time allowed for
the encoding stage is reduced to the point where it is
sometimes shorter than this time, an inaccurate
familiarity value will be produced, and the inaccurate
value will increase the overlap between old and new
familiarity values, decreasing discriminability. It is also
likely that the encoding stage will sometimes misidentify
the probe under speed stress and thus generate an
errorful familiarity value (as well as an incorrect code
that will create errors in memory comparison). The
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errorful familiarity values will add "noise" to the
familiarity distributions and reduce discriminability.

Other Models
Given that the Atkinson-Juola model requires a

number of special assumptions to account for the
present results, how well do other models fare? First, a
"fast guess" model of the speed-accuracy tradeoff
(yellott, 1971) would predict a decrease in slope with
speed stress (because "guess" RTs would not vary with
set size), but such a model has difficulty with the
pattern of errors in the speed payoff condition. This
model could assume (on a totally ad hoc basis) that Ss
simply guess more yes than no responses for the familiar
set and more no than yes responses for the infinite set.
However, this assumption predicts that the slope for yes
responses should be less than the slope for no in the
familiar set, and that the slope for no responses should be
less than the yes slope in the .infinite set. Furthermore,
the ratio of the larger to the smaller slope should be over
2 : 1 in each case if the error proportions equal the
proportion of fortuitously correct fast guesses that are
averaged into the memory search functions. The results,
on the other hand, show the yes slope in the speed
payoff to be less than the no slope in both sets, but by
less than a 2 : 1 ratio. Still another argument against the
fast guess model is found in the error latencies.
According to this model, the errors are mostly fast
guesses and should not show the effects of experimental
variables that affect RTs resulting from full stimulus
processing. However, the increase in RT with memory
load for errors under speed payoff suggests that at least
80% of the errors emerged from the same information
processing stages as the correct responses.

A strict additive-stages approach (e.g., Sternberg,
1966, 1969; Briggs& Swanson, 1970) would explain the
effect of speed payoff on slope by decreased memory
comparison time and the intercept reduction by
decreased constant latencies. Such an approach can
explain the effects of payoff on latency, but it has no
apparent explanation for the different types of errors in
the speed condition for familiar and infinite sets.
Furthermore, the large differences between familiar and
infinite sets in slope and intercept in the accuracy
condition are unexplainable without additional
assumptions.

Our consideration of other theoretical approaches is
necessarily brief because there exist few models of
memory search that make predictions regarding
familiarity effects and speed-accuracy tradeoffs. As was
seen, the Atkinson-Juola model offers a good qualitative
explanation of the findings and can be shown to provide
an accurate fit to the data if several additional
assumptions are made. These additional assumptions
make the model more complicated and, thus, less
aesthetically appealing; but they are not ad hoc in nature
and have the advantage of explaining certain problems
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that the model encountered in dealing with a quite
different set of experiments.
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