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Redundancy gain and orthogonal interference for height and width were demonstrated in
two experiments using a relative coding task with number of intertrial repetitions controlled.
Orthogonal interference was shown to be perceptually based rather than simply an intertrial
repetitions effect as suggested by Felfoldy (1974). These results from a relative coding task
were discussed in terms of the previous multidimensional processing literature. It was con
cluded that Lockhead's (1972) model has been applied too generally. An alternative model
(a parallel, dimensional analysis stage followed by a stage in which dimensional information
is integrated) was suggested.

The effect of processing information from stimuli
which vary in more than one dimension has recently
received substantial theoretical and empirical atten
tion. Garner and Felfoldy (1970) have shown that
certain pairs of dimensions produce redundancy gain
and orthogonal interference in a speeded classifica
tion task. Reaction time is shorter for stimuli which
differed along both dimensions in a perfectly cor
related fashion than for stimuli differing along either
individual dimension when the other dimension was
held constant. This phenomenon is known as re
dundancy gain. On the other hand, reaction time is
longer for classifying stimuli along one dimension
when the second dimension is orthogonally varied
than when the second dimension is held constant.
This phenomenon is known as orthogonal inter
ference. Consistent with Lockhead's (1966) termin
ology, Garner (1970) called pairs of dimensions
which showed both redundancy gain and orthogonal
interference integral and further suggested that:
"Two dimensions are integral if in order for a level
on one dimension to be realized, there must be a
dimensional level specified for the other" (p. 354).
Several models have been proposed to account for
the integrality effects.

Garner (1970) has suggested that subjects can
redefine stimuli varying along two integral di
mensions into a single, new dimension. Stimuli
differing along both stimulus dimensions in a cor
related fashion should be more discriminable in the
new dimension than stimuli differing along only one
stimulus dimension. For instance, rectangles differ
ing in both height and width should be more dis-
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criminable in terms of surface area or shape than
rectangles differing in only height or only width.
Hence classification should be faster and redundancy
gain should be evidenced. Conversely, having to
selectively attend to one integral dimension could be
expected to produce interference for any of a variety
of reasons (e.g., an additional stage of processing,
misallocation of attention, response interference).

Felfoldy (1974) suggested one possible source of
interference. In his experiment, Felfoldy examined
the effect of intertrial repetitions on redundancy gain
and orthogonal interference in an absolute classifica
tion task. He found that orthogonal interference
showed an intertrial repetition effect, while redun
dancy gain did not. Felfoldy concluded that the
greater number of alternatives in the comparison
process and the consequently lower frequency of
stimulus repetitions in orthogonal interference
conditions caused the reaction time difference be
tween orthogonal interference conditions and the
single dimension conditions. Since reaction time
is longer for nonrepetition trials than for repetition
trials, average reaction times should be longer in the
orthogonal interference conditions than in the single
dimension conditions.

Felfoldy's suggestion should be tested with a
paradigm which is basic enough to insure that the
subject's earliest stages of processing are being
measured, but which has enough different stimuli
to control the number of stimulus repetition trials
across the redundancy gain, single dimension, and
orthogonal interference conditions. The data pre
viously discussed have been generated from ab-



REDUNDANCY GAIN AND ORTHOGONAL INTERFERENCE 37

solute coding tasks; the subject identifies each stimu
lus in order to determine its appropriate classifica
tion. Alternatively, if a subject is told to pick the
taller of two rectangles which are simultaneously
presented, a relative judgment is required. On one
trial, a particular rectangle may be the taller and on
the next trial the shorter. Such a relative coding task
meets both constraints of the criterion. With highly
discriminable rectangles, the task is simple and the
subject only has to choose between two responses.
Simultaneously, the number of stimuli can be in
creased such that no stimulus repetition trials occur
in any condition.

If the paradigm is effective, redundancy gain
should be evidenced in the relative coding task. How
ever, if orthogonal interference is simply an artifact
of the number of stimulus repetition trials, then no
orthogonal interference should be evidenced in the
relative coding task. Alternatively, if varying an
irrelevant dimension is a source of perceptual or
response interference in its own right, then both
redundancy gain and orthogonal interference should
be evidenced.

Using a relative coding task, redundancy gain was
tested in Experiment I and orthogonal interference
in Experiment 2. Rectangles varying in height and
width were used as stimuli. The height and width
dimensions meet Garner's (1970) definition of in
tegrality, and Felfoldy (1974) has shown that they
exhibit redundancy gain (although this was not sig
nificant in his first experiment) and orthogonal inter
ference in an absolute coding task. In each experi
ment here, the effect was tested across three levels
of discriminability of each dimension.

EXPERIMENT 1

Method
Subjects. One female and seven males (including the authors)

served as subjects. All had normal vision.
Stimuli and Apparatus. The stimuli were slides of pairs of

black rectangles differing in height, width, or both. One rectangle
was centered in a white square on the left and the other was centered
in a square on the right. The white square on the left was posi
tioned 3.5 ern higher than the one on the right so that height
differences could not be determined simply by a horizontal scan.
The rectangles within a pair could differ in four ways: height
only, width only, height and width positively correlated (one
rectangle taller and wider than the other), and height and width
negatively correlated (one rectangle taller and narrower than
the other). A set of slides was generated for each of these four
differences. For each set, the rectangles within a pair differed by
one of three magnitudes (5, 7, and 9 JNDs) according to One's
equation (One, 1967). In each slide, one of the rectangles was
always 3.7 cm wide and 9.7 cm high. For each magnitude in
each set, the 3.7 x 9.7 em rectangle was paired with two variable
rectangles: one larger on the relevant dimension(s) and one
smaller on the variable dimension(s). Table 1 shows the dimensions
of these variable rectangles. Thus, within' each set. there were
two pairs of rectangles for each of the three JNDs. For each of
those exemplars there were 6 slides (3 for each of the left/right
positions). Thus, there were 36 (3 x 2 x 2 x 3) slides within
each set.

A Kodak Carousel projector presented the stimuli on a screen
suspended 84.5 cm in front of the subject. Thus the 3.7 x 9.7 cm
rectangle subtended 2°30' ';i 6c34' of visual angle. A white
light centrally located on the screen was illuminated for the 3/4 sec
preceding each stimulus slide. This served as a fixation paint and
a warning signal Reaction time from stimulus onset was measured
with an Industria: Timer clock. The clock was stopped by a hand
held response box with two buttons (one on the left and one on
the right).

Design and Procedure. Each of the four surnulus sets was run
in a block of 36 test trials with JND condinons randomized within
each block (12 trials per block). Four orders 01 blocks were used
according to a 4 by 4 digram-balanced Latin square (Wagenaar,
1969). For each block, there were two target conditions: Target 1
(the target was the taller, the wider, the taller and wider, or the
taller and narrower) and Target 2 (the target \\;,\> the shorter, the
narrower, the shorter and narrower, or the shorter and wider).
Two subjects served in each of thc four order-, of blocks. One of
these had the Target I condition on Day, and Target 2 on Day"
while the other subject had the Target 2 condition on Dav, and
Target I on Day.. Target I and Target 2 were run on difIerert
days in order to minimize interference effects.

Each subject was instructed to push the button on the same
side as the target as quickly as possible and was informed that
both his choice and time would be recorded. Before each block,
the subject was informed as to how the rectangles in each pair
would differ and what the correct choice would be for that block
(e.g., "In each pair, one rectangle will be taller and wider than
the other. You should pick that rectangle."). Next, the subject
was shown 10 practice slides randomly chosen within the appropri
ate 36-s1ide set and then was shown the entire 36-slide set as test
trials. At the end of the four blocks on Day.. the subject was in
formed that Day, would be the same except that the opposite
choice would be the target for each block.

Results
The median RT for each subject for each JND

within each set within each target condition was
computed. A four-way analysis of variance (Order of
Blocks by Stimulus Sets by JND by Targets) was per
formed on the median RT per subject. The Order
and the Targets effects were not significant (Fs < 1.0),
The Sets effect approached significance [F(3,12) =

2.65; ,05 < p < .10]. Essentially all of the Sets effect
variance was due to RT being significantly longer for
the height and width conditions than for the positive
ly and negatively correlated conditions [F(1, 12) =

7,74, p < .025]. There was no difference between
height and width or between positively and negatively

Table 1
Projected Dimensions of the Variable Rectangles

for Each Stimulus Set in Experiment I

Stimulus Set

Positively Negatively
JND Height Width Correlated Correlated

5 3.7 x 8.4 3.1 x 9.7 3.1 x 8.4 4.3 x 8.4
3.7xll.2 4.3 x 9.7 4.3 x 11.2 3.1 x 11.2

7 3.7 x 8.0 3.0 x 9.7 3.0 x 8.0 4.6 x 8.0
3.7x11.8 4.6 x 9.7 4.6 x J1.8 3.0 x 11.8

9 3.7 x 7.6 2.9 x 9.7 2.9 x 7.6 4.8 x 7.6
3.7 x 12.4 4.8 x 9.7 4.8 x 12.4 2.9 x 12.4

Note-All dimensions in centimeters. The other rectangle in
each pair wasalways 3. 7 em wide x 9.7 cm high.
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correlated conditions (Fs < 1.0). RT decreased as
number of JNDs increased [F(2,8) = 12.38,
P < .01}. The decrease in RT across JNDs was linear
[F(l,8) = 24.46, p < .00l}. Only one interaction
was significant: the Stimulus Sets by Order of Blocks
by JND interaction [F(l8,24) = 2.18, p < .05]. In
our Latin square design, Order of Blocks was the row
variable, Stimulus Sets was the column variable,
and Blocks was the Latinized variable. To see if the
three-way interaction was due to a Blocks by JND
interaction, a Latin square analysis (Winer, 1962)
was performed. The Blocks by JND interaction was
significant [F(6,24) = 3.00, p < .05] and the Latin
square residual was not [F(l2,24) = 1.78, p > .1O}.
The interaction was predominantly due to the linear
JND effect being significantly larger for each sub
ject's first block of trials than for subsequent blocks
on each day [F(l,24) = 13.33, p < .01}. The mean
RTs and percent errors for each JND in each stimu
lus set are shown in Table 2.

In order to be certain that the differences in RT
for Sets and JND were not due to a speed-accuracy
tradeoff, a two-way analysis of variance (Sets by
JND) was performed on the mean number of errors.
The differences between sets were not significant
(F < 1). There was a significant JND effect [F(2,14)
= 27.94, p < .001]. There was not a significant
difference between 7 and 9 JNDs (F = 1.26), but
more errors were made for the 5 JND stimuli than
for the 7 JND stimuli [F(I,14) = 45.42, P < .001].
The Set by JND interaction was not significant
(F < 1).

To summarize, redundancy gain was demonstrated
for height and width of rectangles in a relative coding
task with no stimulus repetitions. The JND effect
was significant, but did not interact with redundancy
gain. The only difference in error rate was positively
related to RT; increasing the number of JNDs de
creased both RT and error rate. Thus, neither the
redundancy gain nor the JND effect can be explained
in terms of a speed-accuracy tradeoff. Thus, the
sensitivity of the relative coding task was demon
strated.

To test Felf'oldy 's (1974) suggestion, it was
necessary to investigate orthogonal interference for

height and width in a relative coding task in which
the number of stimulus repetitions was controlled.
This was done in Experiment 2.

EXPERIMENT 2

Method
In describing Experiment 2, only the differences from Experi

ment I will be discussed.
Subjects. The eight subjects (six females and two males) were

volunteers from the Perception and Attention courses at the
University of Texas at San Antonio.

Stimuli and Apparatus. Four new sets of slides were made
from the slides used in Experiment I. The new height-only set
was composed of 24 slides from the height set (8 for each JND).
Similarly, the new Width-only set was composed of 24 slides from
the width set (8 for each JND). Two slides for each JND were
taken from the height, positively correlated. and negatively
correlated sets from Experiment I. These slides comprised a
set (height orthogonal) in which each pair of rectangles differed
in height, but, for each magnitude of height difference, width
varied orthogonally. Similarly a set of slides (width orthogonal)
was constructed such that the rectangles differed in width while
height was orthogonally varied. The slides were rear-projected on
a frosted acetate screen and RT was measured to the nearest
millisecond by a Hunter Klockouruer.

Design and Procedure. In the height-only condition. the subjects
were told that width would be constant and that they were to
pick the taller rectangle on one day and the shorter on the other
day. In the width-only condition, the subjects were told that
height would be constant and that they were to pick the wider
on one day and the narrower on the other day. In the height
orthogonal condition, the subjects were told that variations in
width should be ignored and that they were to pick the taller on
one day and the shorter on the other day. In the width orthogonal
condition, the subjects were told that variations in height should
be ignored and that they were to pick the wider on one day and
the narrower on the other day.

There were 36 test trials for each condition. For height only
and width only, the 36 test trials were presented by the 24 slides
in forward order and the last 12 in reverse order. For height
orthogonal and width orthogonal, the 36 test trials were presented
by the 18 slides in forward and then reverse order. Except for
the reversal, the same stimulus was not shown on consecutive
trials in any block.

The counterbalancing of target (taller /shorrer and wider /
narrower) across days and practice was the same as in
Experiment 1.

Results
The median RT for each subject for each JND

within each set within each target condition was

Table 2
Mean Reaction Time (Milliseconds) and Mean Proportion of Errors for Experiment I for Each Stimulus Set

Set

Positively Negatively
JND Height Width Correlated Correlated Mean

5 482.19 (.09) 485.63 (.15) 470.31 (.09) 470.63 (.09) 477.19 (.11)
7 471.56 (.03) 485.00 (.04) 458.13 (.05) 459.06 (.03) 468.44 (.04)
9 470.00 (.04) 465.94 (.01) 446.25 (.01) 440.00 (.04) 455.55 (.03)

Mean 474.58 (.06) 478.85 (.07) 458.23 (.05) 456.56 (.06) 467.06 (.06)

Note-Proportion of errorsgiven in parentheses.
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computed. A four-way analysis of variance (Order of
Blocks by Stimulus Sets by JND by Targets) was
performed on the median RT per subject. As in Ex
periment 1, the Order and the Targets effects were
not significant (Fs < 1.0). The Sets effect was signifi
cant [F(3,12) = 8.66, p < .01]. This was due to
orthogonal interference. RT was longer for height
orthogonal and width orthogonal than for height
only and width only [F(1,12) = 19.54, p < .01). The
other components of variance in the Sets effect
(height sets being slightly faster than width sets and
the orthogonal interference being slightly greater for
width than for height) were sizable, but not signifi
cant [Fs(1,12) = 3.70 and 2.75, p > .05 and p > .10,
respectively]. RT decreased as JND increased
[F(2,8) = 24.05, p < .01]. The only significant inter
action was Sets by JND [F(6,24) = 6.83, p < .01).
This is apparently due to a floor effect; the JND
effect was smaller for sets with short average RTs
than for sets with long RTs. Height only and width
only were faster than height orthogonal and width
orthogonal and the JND effect was smaller [F(2,24)
= 14.29, p < .01]. The height sets were nonsignifi
cantly faster than the width sets, and the JND effect
was smaller [F(2,24) = 25.11, p < .01]. The mean
RTs and percent errors for each JND in each stimu
lus set are shown in Table 3.

In order to determine if a speed-accuracy tradeoff
was responsible for the RT differences, a two-way
analysis of variance (Set by JND) was performed
on the mean number of errors. The differences
between sets were not significant [F(3,12) = 1.49;
.10 < p < .25]. The JND effect approached signifi
cance [F(2,14) = 3.14; .05 < p < .10] and the
significant linear trend across JNDs [F(1, 14) = 6.70,
p < .025] indicated that error rate decreased as
number of JNDs increased. The Set by JND inter
action was not significant (F < 1.0).

To summarize, orthogonal interference was
demonstrated for height and width of rectangles in
a relative coding task with number of stimulus repeti
tions controlled. RT decreased as JNDs increased,
but this effect was smaller for sets with short average
RTs than for sets with long RTs. The only differ
ence in error rate was positively correlated with RT;
increasing the number of JNDs decreased both RT

and error rate. Thus there was no evidence of a
speed-accuracy tradeoff, and the RT effects can be
interpreted independently of the error rate.

DISCUSSION

The most important evidence from these experi
ments was the clear demonstration of redundancy
gain and orthogonal interference in a relative coding
task. These results will be discussed with respect to
two issues. First, they will be used to refute Felfoldy's
(1974) explanation of orthogonal interference. Then
they will be used in concert with the results from
several other studies to support a modification of
Lockhead's model of multidimensional information
processing.

The present study replicated Felfoldy's (1974)
findings that the height and width dimensions of
rectangles exhibit both redundancy gain and
orthogonal interference, but our results show that
Felfoldy's explanation of orthogonal interference is
at least incomplete. In our paradigm, the subject
must encode relative information about the stimulus
rectangles; absolute information will not be helpful.
For instance, in each display one of the rectangles
was 9.7 em high and 3.7 em wide. On half the trials
this was the correct choice, and on the other half it
was the incorrect choice. Thus there is no memory
matching stage in the processing of our stimuli.
Further, the lack of repetitions of stimuli in our ex
periment precluded any repetition effect. Thus it can
be concluded that orthogonal interference as well
as redundancy gain arises as a function of the
stimulus encoding process.

These data also contribute to a rich literature and
should be considered within that context for
hypothesizing a unified model of multidimensional
processing. First, these data are compatible with
Garner's (1970) model, as previously described. If
that model is correct, redundancy gain would be the
result of increased discriminability within a single
"new" dimension, such as surface area or shape. The
source of orthogonal interference would be unspeci
fied, except that a simple stimulus repetitions effect
has been eliminated as a complete explanation.

Alternatively, both these data and Garner's data

Table 3
Mean Reaction Time (Milliseconds) and Mean Proportion of Errors for Experiment 2 for Each Stimulus Set

Set

Height Width
JND Height Only Width Only Orthogonal Orthogonal Mean

5 506.47 (.03) 525.34 (.01) 545.50 (.03) 607.5 3 (.02) 546.21 (.02)
7 503.28 (.01) 495.47 (.01) 542.75 (.01) 561.97 (.01) 525.87 (.01)
9 498.09 (.02) 495.97 (.01) 512.31 (.00) 551.34 (.01) 514.43 (.01)

Mean 502.61 (.02) 505.59 (.01) 53352 (.01) 573:61 (.01) 528.84 (.01)

Note-Proportion oferrorsgiven in parentheses.



Dimension A

Figure l. Stimulus pairin~ used by Monahan and Lockhead
(1977). The Xs represent the linearly correlated set and the Os
represent the sawtooth set.

note that in Experiment 1 we found redundancy
gain for the positively correlated stimuli.

Attempting to account for both his data and
Garner's data, Lockhead (1972) proposed that the
processing of integral multidimensional stimuli is
accomplished by locating them in an n-dirnensional,
Euclidean, psychological space. Such a model ele
gantly predicts Lockhead's data. As can be seen in
Figure 1, the sawtooth stimuli would be further apart
than the linearly correlated stimuli in a psychological
space with axes corresponding to height and width.
The model can also account for Weintraub's data if
one assumes that at least one of the n-dimensions of
psychological space is based on some sort of integrated
"shape" information. Monahan and Lockhead
(1977) present substantial data that this is the case
and further propose prime candidates for what the
"shape" dimensions might be.

In order to account for Garner and Felfoldy's
(1970) data, Lockhead suggested that the processing
of stimuli into psychological space is the first stage
of processing that subjects are able to use in order
to make a response. In other words, stimuli are
initially holistically processed, and, in a later stage
of processing, dimensional information becomes
available. Such a model can explain Garner and
Felfoldy's results in isolation. Stimuli differing along
two stimulus dimensions should be more distant
from each other in psychological space (and more
discriminable) than stimuli differing along a single
stimulus dimension. This would generate the re
dundancy gain. Requiring the subject to selectively
attend to one dimension would necessitate a second,
dimensional stage of processing in his model. Thus
orthogonal interference would be the result of addi
tional analysis.
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are compatible with a model in which the two stimu
lus dimensions are processed by separate analyzers
operating in parallel. Biederman and Checkosky
(1970) propounded a "fastest horse model" to
account for redundancy gain. Assuming that the
processing time required by each dimensional
analyzer is a continuous variable with nonzero vari
ance, different analyzers would finish first on differ
ent trials. With redundant information available in
both dimensions, subjects should be able to initiate
the response as soon as the faster analyzer was
finished on each trial. Consequently, reaction time
should be faster on the average in the redundant
condition than in single dimension conditions.
Orthogonal interference could either be due to a
misallocation of attention between the parallel
analyzers or due to response interference (Egeth,
1967).

This model, however, has recently been shown to
be inadequate in accounting for data generated in
more difficult and complex tasks. Part of the data
comes from investigating two different redundancy
gain conditions: a linearly correlated condition
(represented by Xs in Figure 1) and a sawtooth con
dition (represented by Os in Figure 1). In both con
ditions, each level of one dimension is paired with
one and only one level of the other dimension. If
dimensional information were maintained separately
throughout an identification task, then performance
should be the same for the linearly correlated condi
tion as for the sawtooth condition. The dimensional
information is identical in the two conditions; only
the relationship between levels of the two stimulus
dimensions is different. However, Lockhead (e.g.,
Lockhead, 1970; Monahan & Lockhead, 1977) has
shown that accuracy is higher and reaction time is
shorter in the sawtooth condition than in the linearly
correlated condition. To account for these data, the
information from the two stimulus dimensions must
be integrated at some stage before the response is
made.

Additional evidence that dimensional information
is integrated prior to the response has been reported
by Weintraub (1971). He compared identification
performance between different subsets of 15
rectangles. In terms of decreasing identification
accuracy, the subsets were ordered as follows:
sawtooth, negatively correlated (the tall rectangles
were narrow), height or width alone, and positively
correlated (squares, the tall rectangles were wide).
Weintraub suggested that height and width informa
tion is integrated to allow a judgment based on
shape. This explanation adequately accounts for the
reported ordering of subsets, including the finding
that the positively correlated set led to the poorest
performance. Although integration of dimensional
information was demonstrated, it is important to

B6

B5

'".:: B40....
ltJ
.::..

B3a....
Q

B2

B1

®

0 x

x 0

0 x

x 0

®



REDUNDANCY GAIN AND ORTHOGONAL INTERFERENCE 41

However, this ordering of the two stages cannot
account for our data. The difference between the
absolute and relative tasks is that the absolute task
can be solved by locating the stimulus in psycho
logical space (the first stage of processing), but the
relative task can only be solved by analyzing the
stimuli into dimensions (the second stage of process
ing). Thus, there would be no reason to predict either
redundancy gain or orthogonal interference in a
relative coding task. Since there is no mechanism
proposed by which knowledge of location in psycho
logical space leads to faster processing of dimensional
information, there is no reason to predict re
dundancy gain. Similarly, since all of the judgments
are made in the same second stage, there is no
mechanism to explain why reaction time should be
longer in the orthogonal interference conditions than
in the single dimension conditions. It is important to
note that our task employs pairs of integral stimuli.
It is possible to argue that Lockhead's model cannot
be applied to our task. However, our task produces
redundancy gain and orthogonal interference similar
to that in Garner and Felfoldy's (1970) task. These
are phenomena that Lockhead has tried to explain
with his model, and we will propose an alternative
procedure for integrating these new data.

All of the reviewed data can be explained by a
model in which the order of the stages in Lockhead's
model is reversed: a dimensional analysis stage
followed by a stage in which the dimensional in
formation is integrated to give a location in an n
dimensional psychological space. The experiments
whose results can be explained by the first stage of
processing (e.g., Felfoldy, 1974; Garner, 1970; and
our results) share several characteristics in common:
the response is a binary choice, reaction times are
on the order of Yz sec, and redundancy gain is ex
hibited for both positively and negatively correlated
stimulus sets. For these results, redundancy gain
would be explained by Biederman and Checkosky's
(1970) "fastest horse" model and orthogonal inter
ference would be explained either by misallocation
of attention to the irrelevant analyzer or by response
interference.

The experiments which require an integration of
dimensional information to explain their results
(e.g., Lockhead, 1972; Weintraub, 1971) exhibit
a different set of characteristics, some of which
indicate a more complicated and later stage of
processing. Three characteristics suggest that more
complicated processing occurs for these tasks. First,
these tasks have increased memory load deriving
from the larger response sets (6, 7, 10, or 15 re
sponses). Second, reaction times are longer, on the
order of 1 sec. Third, the superiority of performance
in the sawtooth condition over the positively cor
related condition appears to require extensive prac-

tice, while redundancy gain and orthogonal inter
ference are exhibited by naive subjects after only
limited practice (e.g., 10 practice trials in our study).
In an experiment with four response alternatives,
Levy and Haggbloom (1971) found that reaction
time was faster for the sawtooth condition only for
the last 240 trials, and faster for the linearly cor
related condition during the first 240 trials. This last
result and one other characteristic suggest that a
different kind of processing is responsible for the
results of these experiments. Redundancy gain is
only exhibited for the negatively correlated stimulus
set. Comparing the positively correlated set to the
single dimension sets, Weintraub (1971) reported less
information transmitted and Monahan and
Lockhead (1977) reported longer reaction times and
more errors. We propose that the different kind cf
processing that produces these results and that dis
tinguishes these studies from the first group is exactly
the stage proposed by Lockhead, locating the
stimulus in an n-dimensional psychological space
and responding on the basis of that location.

In summary, the data from our two experiments
provide two forms of negative evidence for other
models. They show that Felfoldy's (1974) model
is an inadequate model of orthogonal interference,
and they demonstrate redundancy gain and
orthogonal interference in a situation for which
Lockhead's model (1972) cannot account. This latter
result was used in conjunction with a task analysis
and an analysis of discrepant results from other
studies of multidimensional information processing
to support a modification of Lockhead's model. The
particular alternative model proposed, dimensional
processing followed by integration of dimensional
information, is one of many alternatives. The central
point was to show that Lockhead's demonstration
of the inadequacy of a "fastest horse" model and his
account of redundancy gain had been applied too
generally, and ought to be limited to a smaller class
of phenomena.
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